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THE  DISSECTION  AND  LIBERATION  OF  THE  SPHINCTER  ANI  MUSCLE  FOLLOWED  BY  ITS  DIRECT 

SUTURE  IN  CASES  OF  COMPLETE  TEAR  OF  THE  PERINEUM,  WITH  A  SPLINTING  SUTURE 

PASSING  BETWEEN  THE  OUTER  AND  INNER  MARGINS  OF  THE  MUSCLE. 


By  H.  A.  Kelly,  M.  D.,  Oynecologist-in-GMef,  The  Johns  Hopkbis  Hospital. 


Although  great  progress  has  been  made  in  gynecological 
plastic  surgery  within  the  past  twenty  years,  there  have  been 
few  or  no  changes  in  the  treatment  of  complete  perineal  tears, 
that  is,  those  which  extend  through  the  external  sphincter  ani. 

The  common  symptom  of  a  complete  tear  of  the  perineum 
is  the  lack  of  a  control  over  the  functions  of  the  bowel,  charac- 
terized by  the  involuntary  escape  of  feces  and  gases.  These 
sequels,  however,  are  not  invariably  present  in  the  same  degree 
in  all  cases,  and  there  is  a  diversity  among  them  varying  all  the 
way  from  the  entire  loss  of  function  on  the  one  hand  to  perfect 
control  on  the  other. 

Some  surgeons,  reasoning  upon  supposedly  physiological 
grounds,  have  gone  so  far  as  to  assert  that  it  is  impossible  for  a 
woman  with  a  divided  sphincter  to  exercise  any  control  whatever 
over  the  bowel  function  ;  I  know,  however,  from  repeated  clin- 
ical evidences  that  perfect  function  may  sometimes  persist;  it 
becomes  therefore  necessary  to  discover  some  satisfactory  expla- 
nation of  the  facts  rather  than  to  deny  them. 


I  would  divide  the  cases  of  complete  tear,  to  be  investigated 
from  this  standpoint,  into  two  groups.  First,  those  in 
which  the  tear  barely  extends  through  the  sphincter  and 
goes  no  further,  and,  second,  those  in  which  the  sphincter 
ends  are  separated  by  a  well-defined  interval  of  a  centimeter 
or  more. 

In  the  first  of  these  groups,  where  the  muscle  is  only  just 
divided  and  the  ends  lie  close  together,  the  cicatrization  which 
follows  the  injury  is  a  conservative  effort  on  the  part  of  nature, 
und  soon  results  in  the  approximation  of  the  ends  of  the 
muscle,  knitting  them  firmly  together,  with  only  a  plug  of 
scar  tissue  between.  In  this  event  the  muscle  is  no  longer, 
in  a  true  sense,  a  sphincter,  as  it  cannot  contract  from  all 
directions  towards  a  central  point,  but  is  compelled  hence- 
forth, by  the  break  on  one  side  and  the  interposition  of  a  plug 
of  unyielding  connective  tissue,  to  contract  up  to  the  scar  as  a 
more  or  less  fixed  point,  and  this  it  does  with  greater  or  less 
efficiency.     This  peculiar  effect  produced  upon  the  sphincter 


•J 


JOHNS  HOPKINS  HOSPITAL   BULLETIN. 


[Nos.  94-95-96. 


by  the  interpolation  of  a  mass  of  scar  tissue  was  pointed  out 
many  years  ago  by  Hildebrandt. 

The  second  group  relates  to  those  cases  in  which  the  sphinc- 
ter ends  are  not  bound  together;  I  have  at  present  under  my 
care  a  patient  with  a  complete  rupture  of  the  perineum,  with 
deep,  perfectly  marked  sphincter  pits,  separated  by  the  entire 
breadth  of  the  aual  orifice,  with  a  relaxed  everted  vaginal  outlet 
and  a  uterus  in  descensus  and  retroflexion,  and  yet  she  has  abso- 
lute control  over  fecal  movements,  whether  formed  or  liquid, 
and  is  never  disturbed  by  involuntary  escape  of  gases.  What 
is  the  explanation  of  this  fact? 

A  careful  physical  examination  shows  that  the  patient  has 
perfect  voluntary  control  over  the  internal  sphincter  muscle, 
extending  from  the  external  sphincter  about  2  cm.  upwards. 

The  tonic  contraction  of  the  internal  sphincter  and  its 
response  to  a  voluntary  effort  can  be  most  readily  tested  in  pro- 
pria persona.  If  the  tip  of  the  finger  is  well  oiled  while  sitting 
in  a  warm  bath  and  inserted  about  an  inch  into  the  bowel  while 
slightly  bearing  down  to  relax  the  sphincter,  then,  upon  causing 
a  voluntary  contraction,  a  prompt  response  on  the  part  of  the 
internal  sphincter  will  be  noticed.  When  not  voluntarily 
relaxed,  the  internal  sphincter  is  in  a  state  of  tonic  contraction 
guarding  the  orifice,  while  the  external  sphincter  is  not  always 
contracted. 

I  believe,  therefore, from  repeated  clinical  observations  that  the 
tonic  control  exercised  over  the  bowel  functions  resides  rather 
in  the  internal  sphincter  ani  than  in  the  external,  and  that  the 
external  sphincter  muscle  is  a  provision  against  an  emergency 
and  is  intended  to  form  a  temporary,  powerful  supplement  to 
the  internal  sphincter. 

The  external  sphincter  is  of  further  use  in  the  act  of  defeca- 
tion, in  breaking  the  fecal  column  at  intervals,  so  tend- 
ing to  prevent  prolapsus  recti  by  creating  a  pause  in  the 
act  and  allowing  time  for  more  material  to  pass  down  into  the 
rectum  before  the  renewal  of  the  straining. 

This  physiological  fact  explains  the  reason  why,  when  the 
external  sphincter  ends  lie  close  together  and  the  internal 
sphincter  is  therefore  uninjured,  continence  is  always  preserved. 

I  would  add,  too,  to  this  category  of  manifest  sphincter  injuries, 
a  much  larger  group  of  cases  in  which,  owing  to  the  fact  that 
control  over  the  bowels  is  retained,  as  well  as  owing  to  the 
natural,  uninjured  appearance  of  the  anus,  suspicion  is  dis- 
armed, and  the  surgeon,  even  when  he  is  brought  into  such  close 
contact  as  is  involved  in  the  performance  of  a  perineal  operation, 
fails  to  recognize  the  fact  that  the  sphincter  ends  are  divided. 
I  cannot  sufficiently  emphasize  the  importance  of  this  observa- 
tion, and  therefore  reiterate  my  conviction  that  many  women 
have  torn  sphincters  which  are  never  discovered. 

When  the  ends  of  the  external  sphincter  muscle  are  sepa- 
rated by  any  considerable  interval  in  a  recent  tear,  then  the 
internal  sphincter  is  also  torn,  and,  the  wider  the  separation  of 
the  external  sphincter  ends,  the  greater  the  tear  into  the  bowel 
and  therefore  of  the  internal  sphincter  above.  What  is  true  of 
the  recent  injury  is  true  a  fortiori  several  months  later,  when  a 
wide  tear  is  drawn  down  to  a  narrow  line  and  an  interval  of  1 
cm.  between  the  pits  may  represent  a  rupture  3  cm.  in  depth. 
It  is  therefore  to  this  tear  of  the  internal  sphincter  that  the 
loss  of  control  over  the  bowel  functions  is  due. 


Operation. — The  prevailing  operation  in  this  country  is 
the  Emmet,  which  I  need  not  describe  in  detail  as  it  is  so  well 
known.  The  operations  practiced  in  Europe  for  the  most  part 
are  of  a  similar  nature,  or  flap-splitting  or  Hegar's  method. 
The  important  principle  in  the  Emmet  procedure  consists  in 
the  application  of  a  series  of  sutures,  to  an  area  thoroughly 
denuded,  first  closing  the  bowel,  then  radiating  out  from  the 
bowel,  over  the  skin  and  onto  the  vaginal  surfaces.  Emmet 
further  lays  great  stress  upon  a  tension  suture  entering  and 
emerging  at  points  outside  of  and  well  behind  the  external 
sphincter  ends  and  traversing  the  septum,  for  the  purpose  of 
supporting  and  keeping  all  the  fibres  of  the  sphincter  ends 
together.  Dr.  Emmet  told  me  on  one  occasion  that  the 
devising  of  this  suture  cost  him  more  thought  than  almost 
anything  he  had  done  in  gynecology. 

Although  this  operation,  as  well  as  the  others  mentioned, 
when  well  carried  out,  succeeds  admirably  in  many  instances, 
it  still  leaves  much  to  be  desired  in  that  there  does  remain  a 
residuum  of  failures,  and  a  considerably  larger  percentage  of 
cases  in  which  the  function  is  so  imperfect  at  first  that  we  are 
obliged  to  wait  weeks  or  months  for  the  patient  to  gain  a 
satisfactory  control,  and  sometimes  in  this  latter  group  there 
are  women  who  will  tell  you  that  when  their  bowels  become 
loose  they  always  find  their  clothes  more  or  less  soiled, 
while  they  are  also  apt  to  be  uncertain  about  the  control 
of  gases. 

In  order  to  meet  the  various  objections  to  the  operation 
as  practiced  at  present,  I  have  devised  several  procedures  based 
upon  the  physiological  principles  dwelt  upon  above ;  the  first 
important  point  is  the  dissection  and  liberation  of  both  ends  of 
the  sphincter  muscle,  after  which  they  are  sutured  together 
with  buried  cat-gut  sutures,  end  against  end. 

I  can  perhaps  best  emphasize  the  importance  I  wish  to  give 
this  step  by  citing  the  first  case  in  which  I  was  led  to  operate 
in  such  a  way. 

Case  I. — The  patient  was  brought  to  me  in  Dec,  1897,  by  Dr.  J.  A. 
Sexton,  of  Raleigh,  N.  C.  She  had  had  six  previous  operations  per- 
formed for  complete  tear  of  the  recto-vaginal  septum,  and  upon 
inspecting  the  parts  I  found  perfect  union  throughout,  a  pathologi- 
cally small  well-closed  anus,  and  a  far  better  result  in  the  external 
appearance  than  is  often  secured  in  cases  which  are  deemed  suc- 
cessful. In  spite  of  appearances,  however,  she  had  no  control  over 
the  function  of  the  bowel,  and  the  gases  escaped  audibly  at  all  times, 
and  formed  movements  were  discharged  at  once  without  the 
slightest  ability  on  her  part  to  restrain  them  (Fig.  1). 

I  was  disinclined  from  my  examination  to  do  anything  further 
to  this  patient,  after  all  she  had  passed  through,  doubting  whether 
I  could  improve  her  condition,  but  through  Dr.  Sexton's  kind 
insistence  I  felt  at  last  forced  to  make  at  least  an  earnest  effort  to 
better  her  state.  So  I  operated  Dec.  8,  1897,  determined  to  make  a 
clean  dissection  of  the  external  sphincter,  even,  if  necessary,  going 
so  far  as  to  lay  the  entire  muscle  bare,  so  as  to  make  sure  of  bring- 
ing its  ends  into  apposition,  and  leaving  the  end  of  the  bowel 
encircled  by  a  good  muscular  ring,  if  one  could  be  found  in  the 
neighborhood. 

I  began  the  operation  by  making  a  semilunar  incision  with  its 
convexity  directed  towards  the  symphysis,  half  way  round  the  anal 
orifice  and  about  1  cm.  from  the  anal  margin  (Fig.  1).  As  the  dissec- 
tion through  the  scar  tissue  was  carried  into  the  perineum,  the  edges 
of  the  incision  were  drawn  in  opposite  directions,  exposing  a  wide 
crescentic  area.     I  found  now  that  the  sphincter  could  be  beauti- 
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fully  demonstrated  anatomically,  and  that  the  right  end  lay  nearly 
in  the  normal  position,  but  fixed  in  the  median  scar,  while  the  left 
end  lay  at  least  2 '.  cm.  distant  from  the  right  end,  and  was  attached 
to  the  tuberosity  of  the  ischium  (Fig.  2).  After  laying  bare  and  free- 
ing 2  cm.  of  each  of  the  ends,  I  then  trimmed  off  the  scar  tissue  so  as 
to  expose  fresh  red  muscular  bundles,  which  I  then  united  with  three 
interrupted  buried  cat-gut  sutures,  simply  transfixing  the  sphincter 
muscle  5  or  6  mm.  from  the  cut  ends.  Two  buried  sutures  were  also 
used  in  the  septum  in  the  deeper  fat  layer  of  the  wound,  and  the 
skin  wound  was  finally  closed  with  fine  silk  sutures  (Fig.  3).  The 
result  was  a  perfect  union  and  greatly  improved  control  of  the  bowel 
from  the  first.  I  examined  the  patient  again  two  months  later,  and 
passing  a  finger  a  short  distance  into  the  rectum  and  grasping  the 
sphincter  between  finger  tip  and  thumb  could  distinctly  isolate  it  on 
all  sides,  and  on  telling  her  to  contract  the  muscle  I  could  feel 
that  it  was  perfect  throughout  and  under  complete  control. 

I  do  not  know  of  any  other  instance  in  which  with  an  appa- 
rently well-formed  anal  orifice  the  sphincter  muscle  has  been 
laid  bare  and  the  separated  ends  freed  from  their  attachments 
and  then  joined  by  buried  sutures. 

Following  the  initiative  of  this  case,  I  at  once  incorporated 
the  dissection,  isolation  and  separate  suture  of  the  sphincter 
muscle  as  an  essential  part  of  the  technique  of  all  my  operations 
for  complete  tears,  intending  in  this  way  to  insure  the  bringing 
of  the  sphincter  into  the  field  as  well  as  the  exact  union  of  its 
parts,  end  to  end. 

Case  II. — The  next  case  was  one  of  the  classical  sort,  a  secondary 
operation  for  complete  tear  where  the  parts  had  well  cicatrized. 

She  was  operated  upon  towards  the  end  of  February,  1898.  She 
had  had  a  complete  tear  of  the  perineum  in  consequence  of  a  for- 
ceps labor  conducted  by  myself  in  the  preceding  December  ;  the 
immediate  suture  failed,  and  since  that  time  she  had  had  no  control 
whatever  over  the  bowel  function.  In  place  of  the  perineum  there 
was  a  boat-shaped  cicatrix  extending  from  two  lateral  prominences 
marking  the  former  position  of  the  fourchette,  extending  back  to  the 
anus.  The  recently  cicatrized  tissue  fairly  marked  out  the  extent  of 
the  original  tear  in  somewhat  diminished  form.  I  proceeded  by  de- 
nuding the  vaginal  sulci  and  the  lateral  surfaces  as  usual.  I  then 
exposed  the  sphincter  ends  by  turning  down  a  triangular  flapof  unin- 
jured skin  lying  in  front  of  the  anus  (see  Fig.  4),  catching  the  ends  in 
their  pits  one  at  a  time,  pulling  them  up  and  out  a  little,  and  snipping 
with  blunt-pointed  scissors  on  all  sides  of  the  eminence  until  each 
sphincter  muscle  stood  dissected  out  with  perfect  distinctness  about 
2  cm.  beyond  the  surrounding  tissue.  On  lifting  the  ends  up  the 
pull  on  the  posterior  part  of  the  sphincter  could  be  distinctly  felt 
with  the  thumb  and  forefinger  grasping  the  margin  of  the  anus. 
The  exposed  ends  were  then  denuded  of  the  film  of  scar  tissue 
covering  themand  brought  evenly  together  with  interrupted  cat-gut 
sutures  ;  the  flap  which  was  turned  down  over  the  bowel  during  the 
dissection  was  then  brought  up  over  the  sphincter,  and  the  rest  of 
the  wound  closed  as  usual.  The  result  was  a  perfect  control  over 
the  function  of  the  bowel  from  the  very  first,  leaving  nothing  to  be 
desired  in  respect  to  function,  and  the  patient  has  now,  a  year 
later,  absolutely  normal  control. 

Case  III.— In  my  third  case  I  was  obliged  to  follow  a  somewhat  dif- 
ferent procedure,  as  the  sphincter  pits  were  not  well  enough  marked 
for  me  to  be  sure  of  their  identity.  After  making  the  usual  denu- 
dation I  then  made  two  incisions  parallel  to  the  sides  of  the  anus 
and  extending  downwards  from  the  denuded  area  about  1%  cm.  on 
either  side  (see  Fig.  5).  On  pulling  apart  the  tissues  and  dissecting 
inwards,  the  sphincter  muscle  was  then  clearly  exposed,  freed  from 
its  bed,  and  the  ends  cut  off  (Fig.  6).  The  rectal  part  of  the  tear  was 
now  closed  by  interrupted  sutures  applied  on  the  rectal  side  down 
to  the  sphincter  area,  and  a  short  distance  out  onto  the  skin  surface 


(Fig.  7).  The  sphincter  ends  were  then  denuded  and  brought  to- 
gether with  buried  interrupted  cat-gut  sutures  passed  through  them, 
after  which  the  rest  of  the  wound  was  united  as  usual  (Fig.  8),  and  the 
para-rectal  incisionscarefully  closed  with  interrupted  cat-gut  sutures. 

Since  then  the  following  cases  given  in  abstract   have  been 
operated   upon  in   my  clinic  by   Drs.  Russell,  Ramsay  and 


Case  IV. — B.  D.,  married,  age  23,  white. 

Diagnosis.— Complete  tear  of  perineum. 

Operation. — Restoration  of  ruptured  recto-vaginal  septum. 

The  patient  has  been  married  five  years  and  has  had  two  eh  i  Mien 
and  one  miscarriage.  The  first  labor  was  difficult  and  instrumental, 
at  the  second  the  child  was  still-born,  while  one  month  previous 
to  admission,  the  miscarriage  had  taken  place  at  four  months. 

Ever  since  the  birth  of  the  first  child,  three  years  ago,  she  has 
had  a  descensus  of  the  womb,  with  bearing-down  pains  in  the  abdo- 
men, pain  in  the  back  and  headache,  all  of  which  symptoms  have 
been  worse  during  the  past  3  months,  the  prolapse  now  being 
marked.     The  bowels  move  regularly  every  day. 

Examination  under  ether  showed  :  Extensive  tear  of  recto-vaginal 
septum,  through  sphincter  ani  and  up  left  sulcus,  the  tear  appa- 
rently extending  one  inch  into  rectum. 

Operation  by  Dr.  Kelly,  March  12, 1S9S.  The  usual  Emmet  denu- 
dation was  made,  and,  in  addition,  the  sphincter  ends  were  dissected 
and  pulled  out  on  either  side,  3  cm.  on  right  and  2}i  cm.  on  left, 
clear  of  all  surrounding  tissue.  About  3  mm.  of  the  ends  were  cut 
off  to  remove  the  white  scar  tissue  and  to  present  an  even  muscular 
surface  ;  the  ends  were  then  sutured  directly  together  with  4  cat- 
gut sutures  and  dropped  and  buried. 

The  septum  was  first  united  down  to  the  sphincter,  after  which 
the  sphincter  was  united,  and  then  the  remaining  portion  of  bowel 
and  finally  the  vagina  and  perineum.  A  silkworm-gut  tension 
Miture  was  inserted  behind  the  sphincter  ends  but  not  so  far  pos- 
teriorly as  usual.     Duration  of  operation,  35  minutes. 

Convalescence  was  uninterrupted  ;  the  healing  was  per  primam  and 
the  result  perfect;  the  patient  had  perfect  control  of  the  bowel  from 
the  very  first.  Maximum  temperature  98.8°  (2d  day).  Discharged 
well  April  2,  189S. 

Case  V. — F.  G.,  married,  age  26,  white. 

Diagnosis. — Retroflexio  uteri ;  tear  of  the  perineum,  extending 
through  the  sphincter  ani. 

Operation.  —  Suspensio  uteri ;  restoration  of  ruptured  recto-vaginal 
septum. 

The  patient  on  admission  complained  of  pain  in  the  bladder  and 
misery  in  the  back.  She  had  been  married  seven  years  ;  had  had 
three  children  and  no  miscarriages.  All  three  labors  were  difficult, 
the  first  two  were  instrumental,  and  in  both  these  the  outlet  was 
lacerated  with  no  attempt  at  subsequent  repair.  The  last  child  was 
born  two  years  ago. 

The  bowels  were  extremely  constipated  ;  she  had  hardly  any  con- 
trol over  them,  especially  as  regards  flatus. 

Examination  under  ether  showed  :  Outlet  greatly  relaxed  ;  com- 
plete tear  of  perineum,  extendingthrough  into  bowel,  the  sphincter 
pits  being  distinct  on  either  side  ;  uterus  in  retroflexion. 

Operation  by  Dr.  Kelly,  April  13,  1898.— Denudation  in  sulci  and 
on  lateral  walls  of  vagina  as  usual,  extending  down  to  rectum  and 
laterally  to  sphincter  pits;  ends  of  sphincter  dissected  out  and 
caught  with  forceps  ;  rectum  brought  together  in  the  usual  way  by 
interrupted  cat-gut  sutures,  tied  on  the  rectal  side  ;  ends  of  sphinc- 
ter muscle  freshened  and  brought  together  with  4  cat-gut  sutures  ;  a 
deep  silkworm-gut  tension  suture  was  also  inserted  behind  the 
sphincter  ends  ;  rest  of  closure  in  usual  way.  Uterus  suspended  in 
usual  way.     Time  of  complete  operation,  75  minutes. 

The  convalescence  was  marked  by  a  partial  breaking  down  of  the 
perineal  incision,  with  some  suppuration,  but  the  perineum  was 
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well  lifted  up,  and  introduction  of  finger  into  rectum  showed  good 
sphincter  action,  except  anteriorly,  while  the  patient  seemed  to 
have  good  control  over  her  bowels.  The  maximum  temperature 
was  100°  (on  the  7th  day).  The  patient  was  discharged  May  10, 1S98. 
juent  note,  Aug.  27,  1S98.— Result  of  perineal  operation  is 
fair;  some  bulging  of  anterior  vaginal  wall,  and  pressure  upon  it 
and  upon  uterus  causes  discomfort.  Sphincter  ani  has  apparently 
its  full  power.  Since  leaving  the  Hospital  the  patient  has  im- 
proved in  general  health  and  is  free  from  her  old  trouble,  except 
some  pain  in  the  back  and  painful  micturition. 

Cystoscopic  examination  showed  that  the  bladder  was  inflamed 
and  infected,  especially  about  the  region  of  the  trigonum,  while 
the  urine  showed  a  great  number  of  pus  cells  and  a  small  amount 
of  albumen. 

Case  VI. — L.  E.,  married,  age  30,  white. 

Diagnosis. — Complete  perineal  tear. 

Operation. — Restoration  of  ruptured  recto-vaginal  septum. 

Marital  history '. — Married  fouryears,  two  children  and  two  miscar- 
riages. The  first  labor,  three  years  ago,  very  difficult,  although 
not  instrumental ;  the  patient  was  lacerated,  and  the  laceration  was 
repaired,  but  not  successfully  ;  the  second  labor,  one  year  ago,  was 
not  difficult. 

Since  birth  of  first  child,  she  has  had  prolapse  of  uterus  after  stand- 
ing for  some  time,  the  uterus  returning  to  its  place  on  lying  down. 
Has  absolutely  no  control  over  her  bowels  and  but  little  over 
urination.  Feels  as  if  bladder  prolapsed  with  the  uterus.  The 
patient  suffers  with  dragging  pain  in  the  back  and  loins.  All  these 
symptoms  have  been  worse  since  the  birth  of  her  last  child. 

Examination. — Complete  tear  through  perineum  and  sphincter 
ani  muscle,  about  one  inch  of  the  bowel  being  seen.  Uterus  in 
anteposition,  low  down  in  pelvis.    Outlet  greatly  relaxed. 

Operation  by  Dr.  Russell,  April  28,  1898. — Tear  extended  3j4  cm. 
beyond  sphincter  into  bowel.  Sphincter  ani  ends  were  dissected  out 
free  ;  the  mucous  membrane  was  united  above  the  sphincter  by 
interrupted  catgut  sutures;  the  ends  of  the  sphincter  were  then 
united  directly  with  4  cat-gut  sutures,  1  tension  silkworm-gut  suture 
going  from  side  to  side  through  the  skin  and  the  septum.  The 
outlet  was  then  restored  in  the  usual  manner.  Time  of  operation, 
50  minutes. 

The  convalescence  was  uninterrupted  ;  the  bowels  were  well  moved 
on  the  fourth  day  ;  the  wound  healed  perfectly  ;  the  sphincter  ani 
has  good  power,  and  the  patient  has  perfect  control  of  her  bowels. 

The  patient's  maximum  temperature  was  100°  (2d  and  7th  days). 
The  patient  was  discharged  May  20,  1898. 

Case  VII.— M.  B.,  age  32,  married,  white. 

Diagnosis.— Large  retroflexed  uterus  with  descensus ;  lacerated 
cervix  ;  complete  tear  of  vaginal  outlet  with  concealed  tear  of 
sphincter  ani. 

Operation. — Trachelorrhaphy;  restoration  of  ruptured  recto-vagi- 
nal septum  ;  suspension  of  uterus. 

Married  13  years  ;jhas  had  three  children  and  one  miscarriage  ;  all 
three  labors  wrere  prolonged  and  very  diffici'it,  and  the  perineum 
was  badly  torn  each  time,  the  worst  tear  being  at  the  last  delivery, 
three  years  ago.     No  one  of  the  labors  was  instrumental. 

Since  the  birth  of  her  second  child,  six  years  ago,  the  patient  has 
had  dragging  and  bearing-down  pains  in  the lowerabdomen,  aggra- 
vated by  walking  or  climbing,  with  progressively  increasing  loss  of 
strength  and  loss  of  weight.  Micturition  has  been  increased  in 
frequency  and  is  occasionally  painful. 

The  bowels  are  generally  regular,  but,  since  the  birth  of  the  last 
child,  she  has  had  difficulty  in  controlling  the  fecal  movements 
whenever  the  bowels  are  loose. 

Examination. — Uterus  is  enlarged  and  retroflexed.  The  vaginal 
outlet  is  so  relaxed  that  the  cervix  is  visible.  A  tear  is  seen  extend- 
ing up  the  median  line  into  the  rectum  about  two  cm.  in  length. 
Slight  lateral  indentations  indicate  the  possible  position  of  the 


sphincter  ends  and  this  is  verified  by  palpation  or  stimulation;  the 
sphincter  retracts  on  all  sides  except  in  front.  The  lips  of  the 
cervix  are  everted  and  congested. 

Operation  by  Dr.  Kelly,  June  18,  1898. 

Dilatation  and  curettage  with  the  removal  of  abundant  endome- 
trial detritus.  The  lacerated  cervix  was  repaired  next,  and  then  the 
vaginal  outlet,  including  the  sphincter  ends  ;  after  the  denudation 
of  the  wound  area  the  sphincter  ends  were  dissected  and  drawn 
out  to  the  extent  of  1  cm.  Some  scar  tissue  was  then  cut  off  the 
ends  to  make  them  square  and  fresh.  The  rectal  side  of  the  tear 
was  then  closed  with  six  cat-gut  sutures  down  to  the  sphincter 
ends ;  the  ends  were  then  pulled  out  and  held  so,  while  a  silkworm- 
gut  suture  was  passed  through  the  skin,  through  one  sphincter  end 
across  the  septum  and  out  through  the  opposite  sphincter  end  and 
through  the  skin  again.  The  sphincter  ends  were  then  accurately 
approximated  by  three  cat-gut  sutures.  The  rest  of  the  operation 
was  performed  in  the  usual  way. 

The  uterus  was  also  suspended  through  an  abdominal  incision. 
Time  of  complete  operation,  55  minutes. 

The  convalescence  was  uninterrupted;  the  healing  was  perfect; 
the  vaginal  outlet  was  well  lifted  up,  with  the  cervix  in  good 
position  as  well  as  the  uterus  and  the  patient  had  perfect  control 
of  her  bowels.  Maximum  temperature  99.8°  (third  day).  Patient 
was  discharged  July  16,  1898. 

Case  VIII. — E.  N.,  married,  age  47,  white. 

Diagnosis. — Multiple  cervical  polypi.  Polyp  of  posterior  vaginal 
wall.    Rupture  of  recto-vaginal  septum. 

Operation. — Removal  of  polypi;  amputation  of  cervix;  repair  of 
perineal  tear. 

Marital  history. — Married  at  18,  seven  children  (oldest  25  years, 
youngest  5  years).  Always  had  normal  labors  and  was  never 
attended  by  a  doctor. 

Menstrual  history. — For  the  past  six  months  has  had  frequent 
hemorrhages  until  a  few  (5  to  6)  weeks  ago,  since  then  no  flow  at  all. 
Associated  with  the  hemorrhages  were  pains  in  legs  and  pelvic 
regions,  which  have  continued  up  to  the  present  time,  occasionally 
associated  with  "colicky"  pains  in  left  hypochondrium.  Bowels 
were  usually  regular  up  to  the  time  of  the  hemorrhages,  since  which 
time  they  have  been  constipated.  Micturition  has  increased  some- 
what in  frequency  of  late.     Urine  is  negative. 

Examination  under  ether  showed:  Outlet  gaping;  complete 
tear  of  recto-vaginal  septum,  sphincter  pits  being  definitely  marked 
on  both  sides,  with  a  bridge  of  scar  tissue  holding  the  ends  of  the 
muscles  together.  Several  cervical  polypi;  one  polyp  of  vagina; 
uterus  enlarged,  but  in  anteposition. 

Operation  by  Dr.  Ramsay,  June  19,  189S. — Removal  of  vaginal 
polyp  ;  amputation  of  cervix  with  its  attached  polypi ;  the  denu- 
dation of  the  complete  tear  was  made  in  the  usual  way  to  the 
sphincter  pits  ;  the  ends  of  the  sphincter  muscle  were  caught, 
drawn  out  and  dissected  free.  Cat-gut  was  used  to  draw  together 
the  bowel  above  the  sphincter  ;  the  sphincter  ends  were  then 
brought  together  with  three  cat-gut  sutures,  with  a  silkworm-gut 
suture  through  the  muscle  and  the  septum  to  relieve  tension.  The 
closure  of  the  rest  of  the  wound  was  performed  in  the  usual  way. 
Time  of  entire  operation,  90  minutes. 

The  convalescence  was  uninterrupted  ;  the  healing  was  per  primam, 
while  by  rectal  examination  the  sphincter  ani  muscle  could  be  felt 
contracting  all  around.  The  patient  complained  slightly  of  some 
pain  in  the  left  inguinal  region  which  was  relieved  by  enemata  of 
starch  water  and  fluid  extract  of  Hamamelis.  The  maximum 
temperature  was  100°  (on  2d  day).  Patient  was  discharged  well 
on  July  20,  1S98. 

Case  IX.— Mrs.  C.  H.,  married,  age  36,  white. 

Diagnosis. — Complete  perineal  tear  ;  relaxed  vaginal  outlet. 

Operation. — Restoration  of  ruptured  recto-vaginal  septum. 

The  patient  has  been  married  16  months  and  has  had  one  child, 
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born  15  weeks  ago  ;  she  was  in  labor  three  days,  and  the  delivery  was 
finally  completed  by  instrumental  interference,  during  which  she 
was  badly  torn,  both  at  outlet  and  cervix  ;  an  unsuccessful  attempt 
was  made  to  repair  the  septum.  Since  the  childbirth  she  has  had 
severe  pains  in  back  and  pelvis,  with  partial  loss  of  control  of  the 
bowels,  especially  marked  when  the  movements  are  loose.  As  a 
rule  however  the  bowels  are  constipated. 

Examination  under  ether  showed:  Outlet  much  relaxed,  with 
a  tear  through  the  recto-vaginal  septum.  Sphincter  pits  are 
easily  seen,  the  one  on  the  left  side  being  pulled  2,%.  cm.  from 
the  position  in  which  it  is  usually  seen  (apparently  by  the 
transversus  perinei  muscle).  Uterus  in  anteposition  and  freely 
movable. 

Operation  by  Dr.  Kelly,  June  27,  1898. — On  palpation  sphincter 
ani  muscle  felt  easily  posteriorly  and  laterally  but  not  anteriorly. 
A  verticle  cut  1  to  1.5  cm.  long  exposed  the  sphincter  ends.  The 
sphincter  was  dissected  out,  the  ends  pulled  out  to  the  extent  of 
2  cm.  and  splinted  by  a  silkworm-gut  suture  jxissed  through  the  muscle 
and  up  through  the  septum  and  left  untied  for  the  present.  The  vagi- 
nal wound  was  closed,  doing  away  with  the  relaxation;  the  rectal 
tear  was  closed  and  then  the  silkworm-gut  suture  was  tied  and  the 
sphincter  ends  united  by  four  cat-gut  sutures,  with  two  silkworm-gut 
sutures  to  perineum  above  and  the  rest  cat-gut,  making  good  closure 
throughout.    Time  of  operation,  38  minutes. 

The  convalescence  was  uneventful  until  July  10,  when,  on  the 
removal  of  the  external  stitches,  although  the  wound  had  appar- 
ently healed  well,  the  sphincter  held  well,  and  the  patient  appar- 
ently had  perfect  control  of  the  rectum,  it  was  found  that  there 
was  a  recto-vaginal  fistula,  the  fistulous  opening  being  around  the 
internal  vaginal  suture  on  the  left  side.  On  the  removal  of  this 
a  good  deal  of  soft  fecal  matter  oozed  through  the  opening,  through 
which  a  sound  3  mm.  in  diameter  could  be  passed. 

This  of  course  necessitated  as««mdoperation,  which  was  performed 
on  July  14,  1898.  The  sphincter  was  found  to  have  held  well  ;  the 
fistula  was  just  within  the  vagina  and  opened  into  the  rectum 
about  1 1;  cm.  within  the  anus.  The  sphincter  was  first  dilated, 
and  through  the  sphincter  the  rectal  opening  of  the  fistula  was 
found  ;  its  edges  were  now  pared  and  freshened  on  the  rectal  side  ; 
the  vaginal  side  was  then  freshened  in  the  same  way.  The  rectal 
mucosa  was  closed  with  fine  silkworm-gut  sutures,  with  the  knots 
turned  into  the  bowel,  and  the  vaginal  opening  was  closed  in  the 
same  way,  with  the  knots  toward  the  vagina.  A  rectal  plug  was 
then  inserted. 

The  convalescence  from  this  second  operation  was  uneventful, 
except  for  the  difficulty  in  moving  the  patient's  bowels.  Perfect 
healing  took  place,  and  the  fistula  was  obliterated.  The  maximum 
temperature  was  101°  (sixth  day  after  first  operation).  The  patient 
was  discharged  on  Aug.  2, 1898. 

The  patient  was  readmitted  Sept.  9,  1898.  She  complained  of 
pain  at  stool,  which  had  been  present  ever  since  her  discharge  from 
the  Hospital,  with  discharge  of  liquid  material  at  times  ;  the  sinus 
seeming  to  heal  for  a  day  or  two  and  then  at  stool  to  break  down 
again. 

Examination  under  ether  showed:  The  sphincter  ani  muscle 
forms  a  complete  ring  around  the  anus,  with  normal  radiating  lines 
surrounding  the  orifice  ;  while  a  sinus,  slightly  to  the  left  of  the 
median  line  in  the  perineum,  opens  just  within  the  sphincter 
muscle  ;  extending  also  \yz  cm.  up  in  the  recto-vaginal  septum. 

Operation  by  Dr.  Eussell,  Sept.  14,  1898. — The  sinus  and  the  indu- 
rated tissue  about  it  were  dissected  out ;  the  opening  in  the  rectum 
wasenlarged  by  paring  the  edgesand  wasthen  closed  by  five  cat-gut 
sutures,  passed  on  the  rectal  side.  A  few  buried  cat-gut  sutures  were 
also  introduced  on  the  perineal  side.  Theperineal  incision  wasthen 
closed  with  interrupted  silkworm-gut  ami  cat-gut  sutures.  The 
convalescence  was  uninterrupted,  the  healing  was  perfect,  the  tem- 
perature never  rose  above  99°,  and  closure  was  complete.  The 
patient  was  discharged  Oct.  7,  1898. 


Case  X.— C.  C,  married,  aged  38,  white. 

Diagnosis.— Relaxed  vaginal  outlet.  Rupture  of  sphincter  ani 
muscle. 

Operation,— Dissection  and  direct  union  of  the  ends  of  the  sphinc- 
ter ani.     Resection. of  the  relaxed  outlet.    Curettage  of  cervix. 

Marital  History.— Has  been  married  loyears.  Hashad  four  child- 
ren, no  miscarriages.  All  the  labors  were  extremely  protracted  and 
difficult.  The  first  and  fourth  labors  were  instrumental;  the  third 
child  was  still-born.  After  the  birth  of  the  first  child  she  had  en 
vulsions.  At  her  last  labor  she  was  badly  torn,  the  tear  extending 
to  the  anus,  but  no  attempt  at  repair  was  made.  Phlegmasia  alba 
dolens  complicated  her  last  puerperium.  The  first  child  is  fourteen 
years  old,  the  last  (if  living)  would  be  two.  The  laceration  men- 
tioned above  has  never  troubled  her.  The  bowels  are  perfectly 
regular  and  under  control,  while  there  is  an  increase  in  the  fre- 
quency of  micturition. 

Examination  under  eiher  showed  :  Tear  of  perineum  through 
sphincter  muscle  and  1  cm.  into  the  bowels  above  ;  the  ends  of  the 
muscle  widely  separated  and  connected  by  a  narrow  band  of  scar 
tissue  ;  a  slight  bilateral  laceration  of  cervix  ;  uterus  of  normal  size 
and  in  anteposition. 

Operation  by  Dr.  Russell,  August  1,  1898.  The  operation  was 
performed  in  two  steps. 

(1)  A  semilunar  incision  was  made  at  anal  orifice  at  junction 
of  skin  and  mucosa,  the  flaps  were  dissected  back  and  the  ends  of 
the  sphincter  ani  muscle  exposed  ;  the  mucous  membrane  was 
united  by  cat-gut  sutures,  and  then  the  muscle  ends  were  drawn 
together  and  sutured  with  five  cat-gut  sutures.  The  primary  inci- 
sion was  then  united  from  side  to  side. 

(2)  The  relaxed  vaginal  outlet  was  then  resected  in  the  usual 
way.    Time  of  entire  operation,  50  minutes. 

The  convalescence  was  only  interrupted  by  the  inability  of  the 
patient  to  void  her  urine  and  the  consequent  necessity  of  catheteri- 
zation for  the  first  week,  followed  by  a  mild  cystitis,  relieved  by 
vesical  irrigations. 

The  maximum  temperature  was  100°  (on  the  second  and  eighth 
days).  The  wound  in  the  rectum  healed  per  primam  ;  perfect  union 
of  the  sphincter  muscle  was  obtained,  with  perfect  control  of  the 
rectum.  There  was  a  slight  infection  of  one  of  the  vaginal  stitches. 
The  patient  was  discharged  well,  September  1,  1898. 

Case  XI. — Mrs.  C.  W.,  married,  aged  43,  white.  Private  hospital. 

Diagnosis. — Complete  tear  of  the  perineum. 

Operation. — Repair  of  the  complete  tear.  Dissection  and  direct 
suture  of  the  sphincter  ani. 

The  patient  has  been  married  23  years  and  has  had  six  children, 
the  youngest  three  and  a  half  years  old,  and  one  miscarriage  in 
1890. 

She  was  badly  lacerated  at  her  first  confinement,  when  the 
delivery  was  instrumental  (22  years  ago);  this  was  repaired  by  Dr. 
Helmuth,  in  1891,  and  the  perineum  was  ruptured  again  at  the  birth 
of  her  last  child,  three  and  a  half  years  ago. 

She  complains  of  general  poor  health,  frequent  attacks  of  diar- 
rhoea, and  especially  of  an  escape  of  gas  from  the  vagina  ;  she  has 
also  noticed  fecal  matter  in  the  vagina  ;  and  often  has  great  diffi- 
culty and  sometimes  entire  inability  to  control  the  movements  of 
the  bowel. 

Examination  showed :  The  vaginal  outlet  torn  through  and 
the  sphincter  ends  widely  separated;  the  perineum  boat-shaped, 
with  much  scar  tissue  between  the  vaginal  and  rectal  openings,  and 
the  injury  to  the  sphincter  ends  might  easily  be  overlooked  ;  the 
sphincter  ends  marked  by  pits  two  cm.  apart. 

Operation  by  Dr.  Kelly,  November  22,  1898.  Denudation  as 
usual,  removing  scar  tissue  over  sphincter  ends  and  freshen- 
ing the  torn  septum,  extending  up  both  right  and  left  vagi- 
nal sulci.  In  including  the  sphincter  ends,  the  incisions  marking 
out  the  area  for  denudation  were  made  differently  from  the  rule  by 
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cutting  about  three  mm.  away  from  the  pits.  This  was  done  so  as  to 
give  the  sphincter  a  wider  berth,  so  that  when  the  sphincter 
ends  were  united  by  buried  sutures  they  would  not  lie  so  close  to 
the  skin  surface  as  they  would  if  the  incision  was  made  close  to 
the  ends.  Both  sphincter  ends  were  caught  with  forceps,  pulled 
up  and  dissected  out  with  a  pair  of  blunt  scissors  until  they  appeared 
about  one  and  a  half  cm.  long  above  the  surface.  The  glazed  white 
ends  were  then  cut  off,  and  the  restof  the  denudation  completed, 
and  the  bowel  above  freed  from  the  recto-vaginal  septum. 

The  rectal  rent  was  then  closed  by  fine  interrupted  silk  sutures 
passed  on  the  rectal  side,  entering  and  emerging  on  the  mucosa  about 
one  em.  from  the  margin  of  the  cut. 

After  closing  the  rectal  rent,  the  sphincter  was  united  by  two  cat-gut 
sutures  and  splinted  by  silkworm-gut  sutures  entered  about  one  arid 
a  half  cm.  back  of  the  edge  of  the  cut  in  the  anal  margin,  and  carried 
up  through  the  septum,  piercing  the  sphincter  both  on  entering  and 
emerging.  Another  suture  was  passed  well  behind  this  first  one,  up 
through  the  septum  outside  the  sphincter  as  recommended  by 
Emmet. 

The  skin  margin  was  very  carefully  closed  up  over  the  sphincter, 
and  the  restof  the  wound  in  vagina  and  perineum  united  as  usual, 
extreme  care  being  taken  not  to  leave  any  dead  spaces.  The  intelligent 
patient  had  perfect  control  over  the  sphincter  from  the  first,  and 
at  once  recognized  the  great  difference  in  her  condition.  She 
made  a  prompt  recovery  and  returned  home  entirely  well. 

The  one  remarkable  and  constant  fact  specially  noted  after 
each  of  these  operations  was  the  immediate  sense  of  restored 
power  which  was  discovered  by  the  patient  as  soon  as  she  was 
well  over  the  effects  of  the  anesthesia;  there  was  a  sense  of 
natural  control  over  the  function  of  the  bowel  which  had  been 
absent  since  the  injurious  confinement. 

In  conning  the  literature  of  this  subject  I  have  discovered 
several  interesting  references  which  have  a  direct  bearing  upon 
the  method  described.  In  the  first  place  Dr.  K.  L.  Dickinson,* 
has  pointed  out  in  an  admirably  clear  paper  devoted  to  the 
study  of  recent  injuries  to  the  sphincter  ani,  the  important  fact 
that  the  rupture  of  the  muscles  crossing  the  pelvic  floor,  in 
common  with  the  external  sphincter,  is  never  median.  The 
tear  takes  the  direction  of  least  resistance  and  avoids  the 
aponeurotic  web  where  the  structures  interlace  in  the  middle 
line,  breaking  through  laterally  and  severing  the  transverse 
perineal  muscles  and  the  sphincter  well  to  one  side.  Out  of 
sixteen  cases  ten  were  on  the  right,  six  on  the  left  side,  while 
another  involved  both  sides  of  the  sphincter.  A  close  examina- 
tion will  always  reveal  an  asymmetry,  and  not  infrequently  one 
end  of  the  sphincter  is  found  hanging  out  free  on  one  side  of  the 
rupture,  while  the  opposite  side  presents  a  deep  pit  from  which 
it  has  been  torn  out.  At  the  bottom  of  this  pit  is  the  other 
sphincter  end.  With  the  changes  which  take  place  during  the 
period  of  cicatrization  and  contraction,  well  delineated  by 
Kuestner  and  Leopold,  this  asymmetry  is  reduced  to  a  mini- 
mum so  that  there  finally  remains  but  a  slight  obliquity  in 
the  level  of  the  sphincter  ends  as  a  small  index  of  a  large 
difference  earlier  in  the  history  of  the  case. 

In  these  recent  tears  Dr.  Dickinson  with  good  surgical 
judgment  used  buried  cat-gut  sutures  to  bring  the  sphincter 
ends  together  ;  he  says:  "Two  buried  cat-gut  sutures  carried 
through  the  free  hanging  end  of  the  muscle  and  then  down 
into  the  pit  to  catch  the  hidden  end,  draw  the  parts  into  accu- 


*Amer.  Gyn.  and  Obst.  Jour.,  May,  1895. 


rate  apposition.     The  rest  of  the  injury  is  then  repaired  as 
usual." 

Sawaisky  in  an  inaugural  dissertation  published  in  St. 
Petersburg,  1895,  describes  a  method  of  treatment  employed  in 
Prof.  Lebedeff's  clinic  in  six  cases  of  complete  rupture.  The 
recto-vaginal  septum  was  first  split  as  in  performing  a  flap  oper- 
ation, and  then  after  extending  the  wound  sufficiently  up  onto 
the  vulva  the  ends  of  the  sphincter  were  caught  and  united  with 
an  interrupted  suture,  after  which  the  major  part  of  the  wound 
was  closed  with  a  continuous  cat-gut  suture,  and  the  closure 
was  completed  with  four  deep  and  two  superficial  sutures.* 

in  an  article  by  Leopold  and  Wehlef,  a  method  of  uniting 
the  sphincter  is  described  by  which  two  or  three  sutures  are 
passed  through  the  skin  close  to  the  sphincter,  brought  out  in 
the  sphincter  pit  and  re-entered  on  the  sphincter  on  the  oppo- 
site side  to  reappear  on  the  skin  surface  at  a  point  correspond- 
ing to  the  point  of  entrance.  By  this  means  the  suture  ends 
are  approximated  with  far  greater  accuracy  and  with  a  degree 
of  certainty  unknown  in  the  old  operation;  this  is  practically  ., 
the  same  method  I  have  been  practising  myself  for  a  number 
of  years  past. 

Dr.  George  £.  Shoemaker,  in  a  personal  letter  received  Jan- 
uary 14th,  1899,  states  that  he  operated  upon  a  tear  of  the 
sphincter  ani  muscle  in  June,  1893,  which  was  referred  to 
briefly  in  the  Medical  Neivs  of  September  22d,  1894.  Two 
previous  operations,  both  unsuccessful,  had  been  performed  on 
the  patient  for  the  same  trouble  which  had  originated  in  1891. 
Dr.  Shoemaker's  operation  was  begun  by  making  a  curved 
incision  from  over  one  sphincter  end  across  to  the  other.  The 
sphincter  muscle  ends  were  then  dissected  otit  and  clearly 
defined,  after  which  they  were  caught  up  by  a  strong  cat-gut 
suture  which  included  only  the  two  sphincter  ends.  The 
rectal  wall  was  closed  in  the  usual  way  and  the  Emmet  intra- 
vaginal  denudation  completed,  two  reinforcing  worm-gut 
sutures  being  passed  through  the  sphincter,  each  beginning 
far  out  on  the  skin  at  the  side  and  ending  at  a  point  opposite. 

The  operation  was  entirely  successful  and  the  patient  secured 
perfect  control  of  the  bowel. 

Since  this  operation  Dr.  Shoemaker  states  that  he  has  used 
this  method  repeatedly  with  entire  satisfaction. 

In  a  brief  but  suggestive  paper  Dr.  R.  G.  LeContet  describes 
the  direct  suture  of  the  sphincter  ends  by  means  of  a  buried 
cat-gut  suture  passed  after  the  fashion  of  a  tendon  suture;  the 
sphincter  ends  are  hooked  up  and  drawn  forward  and  fresh- 
ened either  by  cutting  off  a  small  portion  with  the  scissors  or 
by  fraying  the  ends  well  with  a  knife,  as  already  advised  by  pre- 
vious operators  who  have  insisted  on  freshening  the  sphincter 
ends  as  essential  to  secure  good  union  ;  two  cat-gut  sutures  are 
then  applied  one  on  each  side  of  the  sphincter  muscle,  and  two 
more  on  the  opposite  side;  when  the  opposed  sutures  are  tied 
the  sphincter  ends  are  approximated.  Dr.  J.  M.  Baldy  skil- 
fully carried  out  Dr.  LeConte's  suggestion  with  remarkable 
success  upon  a  patient  who  had  been  twice  previously  operated 
upon  with  an  unsuccessful  result  each  time. 


*See  reference  in  FrommePs  Jahresbericht,  Vol.  7,  p. 
fGeburtsh.  u.  Gynaek.,  Bd.  2,  Leipzig,  1S95,  p.  307. 
JAmer.  Jour,  of  Obst.,  June,  1895. 


Fit..  1. — Showing  the  natural  appearance  of  orifice  after 
six  attempts  to  restore  the  sphincter  aud  secure  control 
over  the  bowel  function.  The  dotted  line  shows  where  the 
incision  was  made  to  expose  the  sphincter  ends.  A  and  B 
are  pulled  apart  as  shown  in  the  next  figure. 


Fig.  '■'•■  —  Appearance  afl 
ends  and  the  closure  of  tin 
silk  sutures. 


e  sphincter 

interrupted 


PlG.  -'.  Shows  the  sphincter  ends  as  they  were  found  on 
palling  Hap  A  up  and  Hap  B  down.  The  ritrlit  end  laj  near 
the  median  line  and  the  left  displaced  attached  close  to  the 
tuberosity  of  the  ischium.  One  of  tin-  catgut  sutures  in 
place  read;  t"  bring  sphincter  ends  together. 


Fio.  4. — Showing  skin  Hap  held  down  and  sphinctei  ends 
united  bj  '■'<  Interrupted  catgul  sutures.  This  « a  a  ca  e 
..r  deep  injur]  oi  the  sphincter  without  tear  of  the  skin 
over  the  anus  and  without  a  tear  into  the  lumen  of  the 
bowel. 


Fig.  5.  —  The  denudation  on  vagina]  and  perinea]  sur- 
faces.  The  tongue  of  tissue  in  the  middle  lifted  up  and 
dissected  louse  from  the  interna]  sphincter  (i.  s.).  The 
denudation  does  not,  however,  expose  the  externa]  sphincter, 
which  is  in  this  case  laid  bare  by  the  two  incisions  (Inc) 
parallel  to  the  anal  orifice. 


Fig.  7.  —  Deuudation  completed  ami  rectal  sutures  tied, 
uniting  the  internal  sphincter  and  radiating  out  into  the 
-kin  surface. 


Fig.    s       I  lie  recta]  sutures  all  in  place  and  the  9] 

—  l ■  t   ends    unit.  .I    ii\   ::   inn  ii 

"i  in  ^ul  hn  -nil  sutun  lugli  tin-  centre  "i   the 

pbincter  mu  tele  u  p  around  through  i  he  tepl  a  m 


Fig.   ti. —  Tin-  incisions  made  a-  shown   in  Fig 
sphincter  ends  bared  by  dissection. 


Jan.-Feb.-March,  1899.] 
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My  own  method  of  treating  the  sphincter  is  similar  to  those 
detailed,  in  so  far  as  the  muscle  is  united  directly  end  to  end  by 
means  of  buried  interrupted  cat-gut  sutures,  and  I  would  prefer 
passing  single  sutures  directly  through  the  muscle  to  the  use  of 
tendon  sutures,  for  the  reason  that  the  simple  interrupted 
suture  buries  less  foreign  material,  and  it  is  therefore  less 
liable  to  infection,  lying  as  it  does  close  under  the  skin. 

The  first  essential  point  of  difference  between  my  own 
method  and  those  of  previous  operators  is  a  carefully  conducted 
denudation,  giving  the  sphincter  a  wider  berth,  so  as  to  sepa- 
rate it  from  the  skin  surface,  after  all  the  parts  have  been 
brought  into  apposition,  by  a  greater  interval.  This  is  done 
to  make  the  burial  of  the  cat-gut  sutures  a  safer  procedure. 

The  next  important  point  is  the  dissection  and  liberation  of 
the  sphincter  ends  until  one,  or  one  and  a  half  centimeters  or 
even  more  are  pulled  out  free  on  each  side.  This  has  not  been 
proposed  before.  The  ends  are  then  cut  off  so  as  to  remove  the 
scar  tissue  and  three  interrupted  cat-gut  sutures  passed  through 
them  so  as  to  be  ready  to  bring  them  snugly  together  at  the 
proper  time. 

The  rectal  wound  is  then  completely  closed  by  a  series  of 
interrupted  sutures  passed  close  together  so  as  to  make  it 
impossible  for  any  minute  particles  of  fecal  matter  to  press 
between  the  stitches  and  cause  an  infection.  This  closure  is 
carried  down  and  over  the  anus  onto  the  skin  area,  and  then, 
only  after  this  step  is  satisfactorily  completed,  are  the  sphincter 
ends  brought  together  and  the  buried  cat-gut  stitches  tied. 
Another  point  which  I  wish  to  urge,  which  differs  from  any 
previous  proposition,  is  the  passage  of  a  silkworm-gut  tension 
suture  directly  through  the  substance  of  the  sphincter  muscle 
half  way  between  its  outer  and  inner  borders.  The  purpose  of 
this  suture  is  to  take  the  tension  off  from  the  buried  cat-gut 
sutures  during  the  healing  process.  I  prefer  this  suture  to  the 
Emmet  tension  suture  which  is  passed  well  behind  the  sphinc- 
ter ends  on  the  skin  surface,  because  my  suture  acts  more 
directly  and  does  not  tend  to  make  the  anal  orifice  so  small ;  it 
is  therefore  easier  to  secure  earlier  and  regular  defecation. 

I  have  dwelt  thus  far  upon  the  method  of  securing  immediate 
union  of  the  external  sphincter  muscle;  it  is  my  desire  now  in 
conclusion  toinsist  upon  the  importance  of  paying  equal  atten- 
tion to  securing  accurate  approximation  of  the  internal  sphinc- 
ter muscle.  Indeed,  if  I  would  establish  any  comparison 
between  the  two,  I  would  attribute  more  importance  to  the 
accurate  union  of  the  internal  sphincter  than  to  that  of 
the  external.  This  must  be  effected  in  the  following  manner  : 
One  or  two  fingers  are  passed  into  the  torn  bowel  and  the  thin 
septum  is  brought  slightly  forward,  while  with  a  knife  or  a  pair 
of  scissors  the  operator  splits  the  septum  on  its  mucous  margin 
ami  then  dissects  upwards  and  inwards,  separating  the  vagina 
and  its  columna  from  the  septum  in  such  a  way  as  to  isolate 
the  rectum  in  front  and  on  the  sides.  By  taking  a  little  care 
and  observing  the  tissues  closely,  the  bowel  with  the  muscle  is 


easily  set  free,  and  if  the  dissection  is  well  done  the  internal 
sphincter  fibres  will  be  clearly  recognized  on  both  sides. 

After  all  the  scar  tissue  is  removed  the  internal  sphincter  is 
then  united  by  a  series  of  interrupted  fine  silk  sutures  entering 
and  emerging  on  the  mucous  surface  of  I  lie  bowel  about  a  mil- 
limeter from  the  edge  of  the  cut.  These  sutures  arc  passed 
and  tied  from  above  downwards  from  one  and  a  half  to  two  mm. 
apart;  in  a  case  recently  operated  upon  I  used  as  many  as  six- 
teen of  them  before  the  bowel  was  closed  down  beyond  the 
external  sphincter. 

I  believe  it  is  best  to  reinforce  these  rectal  sutures  by  two  or 
three  cat-gut  sutures  buried  in  the  septum  above  them  and 
grasping  the  muscular  coat  of  the  bowel,  that  is  to  say,  the 
internal  sphincter,  and  drawing  it  together  over  the  line  of 
uniou  established  by  the  first  set.  After  doing  this  the  external 
sphincter  is  brought  together  as  described  above,  and  the 
remaining  perineal  and  vaginal  portions  of  the  wound  united 
as  described  in  the  text-books.  The  utmost  care  must  be  taken 
throughout  not  to  leave  any  dead  spaces  in  the  septum  or 
about  the  buried  sutures. 

After  such  an  operation  it  is  my  practice  to  open  the  bowels 
at  least  every  other  day  by  giving  a  warm  oil  injection  through 
a  soft  catheter. 

Note. — I  have  received  a  communication  from  Dr.  J.  M. 
Baldy,  of  Philadelphia,  under  date  February  9, 1899,  in  which 
he  refers  in  detail  to  his  own  practice  of  suturing  the  sphinc- 
ter muscle  directly  in  the  following  language: 

"As  to  the  method  I  am  using,  at  first  I  made  a  partial 
ligation  of  both  ends  of  the  muscle,  after  dissecting  them  out 
and  freeing  them  for  a  quarter  of  an  inch  from  all  attach- 
ments. After  securing  the  muscles  with  catgut  the  balance 
of  the  operation  was  performed  like  Emmet's.  I  found  in 
several  cases  that  the  ends  of  the  muscle  sloughed — one  case 
resulted  in  a  cure,  another  did  not,  and  I  had  to  do  it  over. 
Consequently  I  changed  the  method  to  a  simple  suture  of  the 
ends  as  I  would  suture  the  ends  of  anything  else,  ligatingas  it 
were  only  one  side,  so  as  to  give  more  security  in  holding  the 
ends  together,  and  at  the  same  time  save  the  chance  of  cutting 
of  the  muscle  circulation  and  producing  a  slough.  Then  1 
finish  as  an  Emmet,  passing  the  lower  sutures  (silkworm-gut) 
through  the  sphincter  far  below  the  points  of  union  so  as  to 
take  off  all  tension  from  the  catgut  in  the  muscles. 

When  I  get  a  very  tight  sphincter  (or  anus)  I  slip  a  small 
subcutaneous  knife  into  the  tissue  at  the  posterior  margin  of 
the  anus  and  sever  as  many  of  the  sphincter  fibres  posteriori} 
as  it  is  necessary  to  allow  me  to  stretch  the  anus  sufficient  to 
give  a  free  opening — that  is,  enough  to  allow  the  easy  passage 
of  my  thumb.  I  always  stretch  the  torn  sphincter  before 
beginning  any  denudation  or  dissection  whatever. 

The  patients  have  sure  and  absolute  control  before  tiny 
leave  the  Hospital.  It  is  a  big  improvement  over  the  old 
methods." 
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ABERRANT  PORTIONS  OF  THE  MULLERIAN  DUCT  FOUND  IN  AN  OVARY.* 

By  Wm.  Wood  Russell,  M.  D.,  Associate  in  Gynecology,  Johns  Hopkins  University,  Baltimore. 


The  specimen  which  I  present  this  eveuing  is  of  extreme 
interest,  because  it  brings  up  the  much-disputed  question  as 
to  the  derivation  of  the  gland-like  spaces  as  well  as  the  papil- 
lary and  adenomatous  tumors  of  the  ovary :  whether  they  take 
origin  from  the  germinal  epithelium,  the  remains  of  the 
Wolffian  body,  or  the  Graafian  follicle.  In  the  light  of  our 
present  knowledge  of  the  development  of  the  urogenital 
system  I  am  actuated,  from  the  study  of  this  specimen,  to 
add  another  possibility  to  these  just  mentioned. 

Accepting  the  studies  of  Nagel,  that  the  epithelial  elements 
of  the  Miillerian  duct  are  derived  from  the  germinal  epithe- 
lium, as  correct,  I  believe  we  are  able  to  explain  the  condition 
found  in  this  instance  as  due  to  an  anomalous  point  of  devel- 
opment of  portions  of  the  Miillerian  duct  in  the  germinal 
epithelium. 

The  ovary  from  which  the  slides  were  taken  was  removed 
January  2d,  1897,  during  an  operation  for  a  cystic  adeno- 
carcinoma of  the  left  ovary. 

As  is  the  custom  after  removing  a  pelvic  tumor,  the  other 
pelvic  organs  were  inspected,  and  in  this  case  I  found  the 
opposite  ovary  enveloped  in  adhesions  on  the  posterior  surface 
of  the  broad  ligament,  while  the  tube  was  free  and  patent. 
The  patient  having  reached  the  age  of  the  natural  menopause, 
I  decided  that  it  was  best  to  remove  it,  to  relieve  her  of  any 
future  anxiety.  Nothing  unusual  was  noticed  about  the 
ovary,  it  being  of  normal  size,  the  outer  pole  cystic  and  the 
surface  covered  with  shreds  of  adhesions.  The  uterus  was 
also  normal. 

The  specimens  were  hardened  in  Miiller's  fluid,  cut,  and 
stained  with  hsematoxylin  and  eosin. 

On  microscopic  study  of  the  right  ovary,  we  were  astonished 
to  find  areas  which  were  an  exact  prototype  of  the  uterine 
glands  and  interglandular  connective  tissue.  Further  search 
through  serial  sections  of  the  remainder  of  the  ovary  revealed 
similar  foci  scattered  throughout  the  specimen  in  which  the 
glands  and  interglandular  connective  tissue  were  in  many 
places  surrounded  by  bundles  of  non-striped  muscle.  On  the 
posterior  surface  at  a  considerable  distance  from  the  hilum, 
was  a  shallow  groove  partly  filled  with  glands  of  the  uterine 
type,  opening  on  the  abdominal  side.  The  epithelium  cover- 
ing this  group  gradually  merged  into  a  single  layer  of  low 
columnar  cells  and  at  the  edges  of  the  groove  spread  out  over 
the  surface  for  a  short  distance  as  the  germinal  epithelium. 

A  large  corpus  luteum  which  occupied  the  outer  pole  was 
two-thirds  surrounded  by  a  narrow  space  lined  with  columnar 
epithelium.  In  places  this  epithelial  lining  dipped  down  into 
the  tissues  beneath,  and  formed  gland-like  structures. 

In  the  substance  of  the  ovary  were  spaces  lined  with 
columnar  epithelium  in  places  having  distinct  cilia.  Beneath 
this  was  a  band  of  glands  imbedded  in  connective  tissue. 
The  glands  were  arranged  as  in  the  normal  uterine  mucous 


'•  Read  before  the  Johns  Hopkins  Medical  Society,  April  4,  1898. 


membrane  and  opened  into  the  spaces,  their  epithelium  being 
continuous  with  its  lining  membrane.  The  interglandular 
connective  tissue  was  composed  of  small  cells  with  darkly 
staining  oval  and  round  nuclei  almost  completely  filling  the 
cell  body,  in  fact  identical  with  that  found  in  the  uterus. 

Beneath  the  spaces  were  bundles  of  muscle,  arranged  more 
or  less  concentrically,  with  strands  running  off  into  the 
ovarian  tissue. 

Leucocytes  and  red-blood  corpuscles  with  indistinct  out- 
lines partly  filled  the  spaces.  The  whole  formed  an  exact 
reproduction  of  a  portion  of  the  uterine  mucous  membrane 
and  muscle.  The  arrangement  of  these  structures  gave  the 
impression  that  they  were  a  continuous  system  from  the  groove 
(Plate  I,  Fig.  3)  on  the  posterior  surface  to  a  cystic  space  in 
the  anterior  face  (Plate  II,  Fig.  2). 

The  ovary  contained  many  corpora  fibrosa  and  a  few 
Graafian  follicles  in  various  stages  of  development ;  some  of 
which  were  cystic.  In  many  places  throughout  the  specimen 
were  foci  of  pigment  in  the  ovarian  tissue,  in  some  of  which 
the  shrunken  forms  of  red-blood  corpuscles  could  be  seen, 
being  evidently  the  remains  of  haemorrhage.  The  hilum  did 
not  contain  any  of  these  glandular  structures,  but  appeared 
normal,  except  for  a  sclerosis  of  the  vessels. 

Williams '  remarks,  concerning  the  origin  of  epithelial 
elements,  in  the  ovary :  "  Indeed,  the  number  of  theories 
advanced  has  been  limited  only  by  the  number  of  structures 
entering  into  the  composition  of  the  ovary."  I  will  not 
attempt,  therefore,  to  review  the  subject,  but  state  briefly  the 
most  important  of  the  theories. 

Germinal  Epithelium. — Anomalies  of  growth  in  the  ger- 
minal epithelium  have,  in  many  instances,  been  held  respon- 
sible for  these  structures. 

Waldeyer's 5  conception  of  the  origin  of  the  Graafian  follicle, 
from  nests  of  cells  forming  in  the  germinal  epithelium  and 
then  being  isolated  from  the  other  cells  by  connective  tissue 
penetrating  the  area  from  below  and  surrounding  these  nests, 
is  now  accepted  by,  practically,  all  recent  observers. 

The  Valentine-Pniiger  theory  which  ascribed  the  origin  of 
the  Graafian  follicle  to  specialized  tubes,  the  so-called 
Pfliiger's  ducts,  formed  by  the  germinal  epithelium  dipping 
down  into  the  substance  of  the  ovary  has  therefore  lost  its 
significance,  and  the  hypothesis  dependent  on  it  for  an  expla- 
nation of  the  origin  of  epithelial  tumors  of  the  ovary  should 
be  discarded. 

In  a  later  investigation  Waldeyer  decided  that  these  gland- 
like spaces  were  accidental  inclusions  of  germinal  epithelium 
occurring  either  in  foetal  or  adult  life. 

Marchaud3  was  the  first  to  call  attention  to  the  close  relation- 
ship between  the  germinal  epithelium  and  the  epithelium  of 
the  Fallopian  tube,  stating  that  primarily  they  have  a  common 
point  of  origin.  He  believed  that  the  epithelium  of  the  tube 
could  extend  out  over  the  surface  of  the  ovary,  and  by  pene- 
trating the  stroma  of  the  ovary  produce  tubules  similar  to 
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Pfliiger  ducts.  From  these,  he  argued,  cysts  might  arise,  and 
he  farther  remarks  ou  the  histological  resemblance  between  the 
mucous  membrane  of  the  tube  and  papillary  tumors  of  the 
ovary. 

Williams  also  traced  a  small  papillary  cyst  in  the  ovary 
to  a  prolongation  of  the  epithelium  from  the  tubo-ovarian 
fimbria. 

Shortly  after  the  appearance  of  Marchand's  paper,  DeSinety 
and  Malassey4  described  some  interesting  specimens  in  which 
they  discovered  tubes  lined  with  epithelium  running  in  various 
directions  through  the  ovary  and  opening  on  the  free  surface, 
the  epithelium  at  these  places  being  continuous  with  the  germi- 
nal epithelium.  They  considered  these  structures  as  analogous 
to  Pfluger's  duct,  but  formed  in  adult  life.  Since  then,  these 
observations  have  been  frequently  confirmed. 

Nagel,6  Gusserow  and  Eberth"  believe  that  the  germinal 
epithelium  may  be  incited  to  papillary  growths  by  inflam- 
matory reaction  about  the  ovary,  Nagel  having  seen  the 
germinal  epithelium  preserved  beneath  adhesions. 

Graafian  Follicle. — From  the  beginning  of  the  scientific 
investigation  of  the  genesis  of  ovarian  tumors  the  Graafian 
follicle  has  played  a  prominent  role.  Frommel*,  in  1890, 
formulated  a  hypothesis,  but  was  unable  to  prove  it  by  actual 
finding.  He  had  found  a  superficial  papilloma  of  the  ovary, 
which  undoubtedly  sprung  from  the  germinal  epithelium,  and 
believed  from  this  that  the  membrana  granulosa  of  the  Graa- 
fian follicle,  being  a  derivative  of  the  germinal  epithelium, 
could  produce  similar  growth. 

Williams  in  189A  found  in  what  he  considered  a  dilated 
Graafian  follicle  a  papillary  outgrowth  from  the  membrana 
granulosa.  Yet  the  question  is  by  no  means  definitely  settled 
that  the  membrana  granulosa  is  a  derivative  of  the  germinal 
epithelium.  Waldeyer's  theory  undoubtedly  explains  the 
manner  in  which  the  ovum  becomes  embedded  in  the  ovarian 
tissue,  but  whether  the  cells  lining  the  follicle  are  epithelial 
or  connective  tissue  in  origin  remains  unsolved. 

Wolffian  Body. — The  Wolffian  body,  ou  account  of  the  prox- 
imity to  the  ovary  in  the  early  development  of  the  urogenital 
system,  has  been  offered  by  many  writers  as  a  probable  source 
of  these  glandular  structures,  but  of  this  there  is  absolutely 
lacking  scientific  proof.  The  possibility  that  some  of  the 
tubules  of  the  primitive  kidney  may  be  caught  in  the  germinal 
epithelium  while  it  is  budding  out  to  form  the  ovary  canuot 
be  denied,  but  I  believe  that  if  such  an  event  should  occur 
these  tubules  would  retain  their  original  characteristics  and 
not  be  transformed  to  the  type  of  those  arising  from  the 
Mullerian  duct. 

Mailer's  Duct. — Recently,  Kossman"  has,  with  great  skill, 
discussed  the  subject  from  a  new  aspect  in  connection  with 
his  work  on  accessory  Fallopian  tubes.  He  insists  that  all 
intraligamentary  cysts  reaching  considerable  size  spring  from 
rudimentary  tubes  lying  in  the  broad  ligament,  which  he  has 
found  to  exist  in  about  ten  per  cent,  of  women.  His  arguments 
which  appear  most  plausible  are  as  follows  : 

The  secreting  portion  of  the  primitive  kidney,  the  glomeruli, 
disappears  completely  during  intra-uterine  life  and  may,  there- 
fore, be  left  out  of  consideration.  The  parovarium,  par- 
oophoron and  Gartner's  duct  are  simply  conducting  channels 


during  total  life,  and  their  epithelial  lining  has  at  no  time  in 
their  history  secretory  power.  If  it  had.  they  would  sooner  or 
later  all  become  cystic,  as  they  have  no  external  openings. 
On  the  other  hand,  the  mucous  membrane  of  the  tub 
undoubtedly  the  power  of  secretion,  and  by  occlusion  of  its 
openings  always  forms  a  cystic  tumor,  hydrosalpinx,  lie 
draws  a  sharp  distinction  between  the  embryological  germinal 
epithelium  during  the  formative  stage  and  that  of  a  later 
period.  After  the  differentiation  of  the  epithelium  into  its 
various  parts,  these  specialized  parts  are  entirely  distinct  in 
their  character  and  without  power  of  further  reproduction. 
The  germinal  epithelium,  after  the  developmental  stage, 
remains  functionally  inactive  and  exists  only  as  a  single  layer 
of  epithelial  cells  covering  the  surface  of  the  ovary. 

All  tissues  of  the  body  are  subject  to  the  rule  that  after 
differentiation  has  once  taken  place  in  foetal  life,  one  can 
never  be  transformed  into  another.  Further,  the  papillary 
growth  covered  with  ciliated  cylindrical  epithelium  has,  in  this 
region,  its  only  analogue  in  the  tube.  This  holds  good  for  the 
tube,  ovary  and  broad  ligament.  Those  arising  in  the  ovary 
are  from  isolated  plaques  of  epithelium  of  the  fimbriated  end 
of  the  tube  which  have  become  differentiated  from  the  germinal 
epithelium  at  an  abnormal  point. 

At  this  point  it  is  important  to  understand  the  present 
views  in  reference  to  the  origin  of  the  epithelium  of  the 
Mullerian  duct. 

There  has  been  a  wide  diversity  of  opinion  on  the  subject, 
and  several  theories  advanced,  some  believing  that  it  is 
derived  solely  from  the  Wolffian  duct,  others  from  a  specialized 
portion  of  the  peritoneum,  and  yet  others,  partly  from  the 
germinal  epithelium  and  partly  from  the  epithelium  of  the 
Wolffian  duct.  To  Waldeyer  belongs  the  credit  of  first  calling 
attention  to  the  formation  of  the  groove  in  the  germinal 
epithelium  which  later  becomes  the  Mi'illerian  duct.  Its 
significance,  though,  was  not  fully  estimated  until  the  appear- 
ance of  Nagel's9  work,  who  substantiated  Waldeyer's 
vation,  and  further  discovered  that  the  germinal  epithelium 
at  the  point  contained  the  so-called  sexual  cells  which  are 
the  progenitors  of  the  ovules  in  the  females.  In  following  the 
further  development  of  the  Mullerian  duct,  he  finds  that  the 
primitive  groove  closes  at  its  distal  end,  forming  a  blind  tube 
which  sinks  into  the  Wolffian  body  and  pushes  backward 
beside  the  Wolffian  duct,  but  remains  throughout  absolutely 
independent  of  it. 

The  conclusion  to  be  drawn  from  this  is,  that  the  epithe- 
lium of  the  Mullerian  duct  is  exclusively  derived  from  true 
germinal  epithelium. 

If  we  accept  this  view  of  Xagel  it  is  not  difficult  to  conceive 
that  a  portion  of  germinal  epithelium  which  forms  the  ovary 
should,  at  times,  attempt  to  produce  structure  which  its  func- 
tion elsewhere  calls  upon  it  to  do. 

Such  an  accident  may  be  represented  by  simple  tubes  or 
spaces  lined  with  ciliated  columnar  epithelium  of  the  tube, 
or  villous  and  papillary  growth  analogous  to  the  mucous 
membrane  of  the  tube  or  even  the  more  complicated  structure 
of  the  uterus,  glands,  interglandular  connective  tissue  and 
muscle. 

In  the  specimen  which  1  have  described  there  is  a  collection 
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of  glands  in  a  groove  on  the  surface  of  the  ovary.  The 
epithelium  covering  them  is  continuous  with  a  single  layer  of 
columnar  cells  at  the  margin  of  the  groove  and  extends  a  short 
distance  over  the  surrounding  surface.  Thus  we  have  direct 
proof  that  the  germinal  epithelium  is  capable  of  producing 
glands  analogous  to  those  of  the  uterine  mucosa. 

Burkhard"'  has  described  a  very  interesting  small  multi- 
locular  cyst  of  the  ovary  in  which  was  found  non-striped 
muscle  and  glands.  On  the  surface  of  the  tumor  were 
several  nodules  made  up  of  involuntary  muscle,  throughout 
which  were  scattered  small  round  cysts  lined  with  ciliated 
epithelium.  He  ascribes  these  structures  to  the  germinal 
epithelium,  but  does  not  associate  them  with  the  Mullerian 
duct.  He  has  neglected  to  describe  minutely  the  character 
of  the  connective  tissue  immediately  surrounding  these 
structures  and  I  am  unable,  therefore,  to  determine  if  the 
specimen  resembles  the  above  in  that  particular. 

Since  writing  the  above,  von  Frauque"  has  jmblished  the 
preliminary  report  of  an  ovary  which  apparently  confirms  the 
Wolffian  body  theory.  His  remarks  are  so  brief  that  one  is 
not  justified  iu  criticism,  but  it  would  seem  that  he  has  in  his 
case  positive  evidence  that  the  parovarial  tubules  can,  as  we 
have  already  suggested,  enter  the  ovary  through  the  hilum 
and  produce  these  glandular  formations. 

I  shall  be  able  in  a  short  time  to  produce  further  evidence 
that  this  theory  holds  good  for  the  origin  of  epithelial  tumors 
of  the  ovary,  as  I  have  discovered  in  the  wall  of  the  cyst  of 
the  opposite  ovary  structures  identical  with  those  described. 

Discussion. 

Dk.  Barker. — The  case  is  interesting  to  anatomists  on 
account  of  its  relation  to  the  topic  of  the  origin  of  the  sexual 
ducts  in  man.  In  the  development  of  the  sexual  organs  of 
higher  animals  a  curious  transformation  of  organs  used  in 
other  animals  for  very  different  purposes  appears  to  have  taken 
place.  A  comparison  of  the  three  pairs  of  kidneys  of  lower 
forms,  the  front,  middle  and  hind  pairs,  and  their  special 
ducts  with  the  structures  met  with  in  higher  forms  show 
that  the  ducts  from  the  front  pair  correspond  to  Miiller's 
ducts,  those  from  the  second  pair  to  the  Wolffian  ducts,  and 
those  from  the  third  pair  to  the  ureters.  The  front  pair  of 
kidneys  (Pronephros)  never  appear  in  human  embryos,  and 
yet  strangely  enough  their  ducts  do  appear.  The  middle  pair 
of  kidneys  (Mesonephros)  are  represented  in  the  human  being 
by  the  Wolffian  bodies;  the  third  pair  .Metanephros)  are  the 
functional  kidneys  of  human  beings. 

Now  as  the  need  for  more  complicated  sexual  organs  arose, 
il  appears  that  the  two  front  pairs  of  kidneys  and  their  ducts 
were  utilized  to  build  them,  those  of  the  front  pair  being  used 
for  Dhe  organs  of  the  female,  and  those  of  the  middle  pair  for 
the  genital  organs  of  the  male.  The  Mullerian  ducts  of  the 
two  sides  ordinarily  fuse  in  their  lower  two-thirds  to  form  the 
and  vagina  The  upper  third  on  each  side  corresponds 
to  the  Fallopian  tube  of  that  side.  In  the  male,  the  part 
corresponding  to  the  Fallopian  tube  disappears ;  that  corres- 
ponding to  the  uterus  forms  the  utriculus prostatitis,  the  lower 
part  disappearing  entirely.     In  the  female  the  Wolffian  body, 


or  middle  kidney,  is  embedded  as  the  paroophoron  in  the 
hilus  ovarii,  the  little  ducts  going  to  form  the  parovarium  and 
the  lower  portion  constituting  Gartner's  duct  or  the  ductus 
epoophori  longitudinalis,  a  little  tube  which  runs  parallel  to 
the  vagina.  In  the  male  the  Wolffian  body  (Mesonephros)  is 
represented  by  the  paradidymis  or  organ  of  Giraldes.  The 
Wolffian  duct  gives  rise  to  the  dnctuli  efferentes  testis,  the 
epididymis,  the  ductus  deferens,  the  ductus  ejaculatorius  and 
to  thevesicula  seminalis  with  its  ductus  excretorius.  It  seems 
likely  that  Skene's  tubules  in  the  urethra  of  the  female  are 
derived  from  the  Wolffian  duct  in  which  event  they  might, 
perhaps,  be  fairly  looked  upon  as  the  structures  corre- 
sponding to  the  seminal  vesicles  and  ejaculatory  duct  of  the 
male. 

The  study  of  the  embryology  of  these  structures  is  essential 
for  a  clear  understanding  of  the  normal  anatomy,  and  especially 
for  the  comprehension  of  the  deviations  from  the  normal 
mode  of  development  met  with  in  cases  of  hermaphroditism, 
etc.  The  pathology  of  various  conditions  first  becomes  lumi- 
nous when  the  developmental  relations  are  considered.  The 
case  which  Dr.  Russell  has  just  reported  would  be  extremely 
difficult  to  interpret  had  not  the  proximity  of  Miiller's  duct 
to  the  germ-cell  masses  been  well  established. 

The  case  he  has  so  carefully  described  is  an  extremely  rare 
one,  indeed  I  believe  it  is  the  only  one  on  record.  It  is  especi- 
ally interesting  that  a  portion  corresponding  to  the  uterus 
should  be  that  which  appears  imbedded  in  the  ovary. 
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Fig.    1. — Natural   size,   showing  normal  tube   with   patent    fimbriated 
extremity.     Ovary  posterior  view  with  portion  of  adventitious  capsule. 


Fig.  2.  —  Longitudinal  section  through  centre  of  ovary. 

I.  Space  partially  surrounding  corpus  luteum  (6)  lined  with  epi 
lium,  in  which  on  lower  side  glands  were  present. 

II.  Groove,  at  hot  torn  of  which  is  a  wedge  of  tissue  made  up  oi  gla 
and  interglandular  tissue  covered  with  a  single  layer  of  epithelium  ( 
tinuous  with  that  on  the  BUrface. 

III.  space  lined  with  columnar  epithelium  ami  surrounded  bj  muc 
membrane  of  the  uterine  type  and  non-striped  muscle. 

IV.  Point    beneath   adhesions,    («i|    where   germinal   epithelium 
preserved,     (c)  Cystic  follicle. 
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FIG    3.— Longitudinal  section  through  ovary  and  hilum  posterior  face.  (Magnified  four  timi 

I.  Corresponds  to  I,  Fig.  i     In  the  lining  of  the    pai  e  I  iward  th  the  ovarj  Is  Bee Btinct  gland  formation. 

n.  Corresponds  to  n,  Fig.  2,  in  which  the  glands  can  bi  of  wW 

II'-II".   Groups  of  glands  .ear  surface  of  ovary  surrounded  by  disti  '"a  of  uterine  type. 

III.   Space  surrounded  by  mucous  membrane  and  muscle,  an  exact  protot)  p.  of  the  uter mucosa  and  muscle.  Bon the   .lands  cystic,  corres- 

PTv.B  G^Il  eptthelinm  in  adhesions,     («)  Adhesio,  ,  Corpus  lute ■      I      Graafian  follicle.     Right  corner  of  section 

represents  vascular  zone  of  hilum,  entirely  free  from  glands. 


Fig.  1. — Longitudinal   section   through  centre  of  ovary   without    liiluin.     (Magnified   four  times.) 

I.  Groove  described  in  Plate  I. 

II.  Glands  surrounding  space  near  the  capsule  with  stroma. 

Ill— III'.   Two  large  spaces  in  centre  of  ovary  communicating  by  a  narrow  strait. 

III.  Space  completely  surrounded  by    mucous  membrane    ami    muscle,   and   lined   with   columnar  epithelium,  which   is   in   places  ciliated.     The 
membrane  becomes  thinner  as  it  approaches  flic  strait,  and  just  as  it  passes  over  into  space  III',  becomes  a  single  layer  of  columnar  epithelium. 

Space  III'.     The  cells  forming  its  lining  become  gradually  lower,  merging  first  into  cuboidal,  and  at  the  furthest  point  from   the  strait  are  flat. 
The  knot-like  projection  in  upper  border  of  III'  is  an  organizing  blood  ■lot,  covered  at  the  base  by  Hat  cells.     (/<)  Corpus  luteum. 
The  contents  of  the  spaces  are  made  up  of  partly  disintegrated  red-blood  corpuscles,  leucocytes  and  granular  debris. 
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Fig.  2. — Longitudinal  section  through  anterior  lor  of  ovary.     (Magnified  four  times.) 

I.  Space  in  lower  border  of  parenchyma  of  ovary  lined  with  columnar  epithelium,  in  which,  at  places,  is  distinct  gland  formation. 

II.  Groups  of  gland-,  in  and  be itb  capsule. 

III.  Larue  cystic  space  surrounded  in  greater  part  by  connective  tissue  of  flu'  type  found  in  the  uterine  mucosa.     Most  perfect   ulands  along  the 
left,  upper  border. 

HI'.  Group  of  glands.     (6     Corpus  luteum  seen  in  other  sections. 
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i"i  Blood  puseles  forming  part  of  i tents  of    pi 
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THE  CAUSE  AND  SIGNIFICANCE  OF  UTERINE  HEMORRHAGE  IX  CASKS  OF  MYOMA  UTERI. 

A  STUDY   BASED  UPON   THE  ARTIFICIAL    INJECTION    OF    TEN    SP1      [MENS    OF    MYOMA    UTER]    AND    FURTHER    VERIFIED    in      CHE 

CLINICAL  AND  PATHOLOGICAL   REVIEW    OF  ONE   HUNDRED  OTIM  i:   I    I 

By  .1.  G.  Clark.  M.  D.,  Associate  in  Gynecology  in  the  Johns  Hopkins   University,  late  Resident  Gynecologist   in  the  Johns 

Hopkins  Hospital. 


Some  three  or  four  years  ago,  on  searching  through  the 
curreut  medical  literature  and  the  generally  accepted  text- 
books for  au  explanation  of  the  hemorrhage  so  frequently 
accompanying  myoma  uteri,  I  was  surprised  to  find  very  little 
unanimity  of  opinion  upon  the  subject.  Many  writers  merely 
state  that  hemorrhage  is  a  frequent  clinical  symptom  of  these 
tumors,  but  attempt  no  explanation  of  this  phenomenon. 
Others  make  the  more  definite  statement  that  hemorrhage  is 
less  frequent  the  further  the  tumor  is  situated  from  the 
uterine  mucosa,  while  still  others  quote  the  explanations  of 
Wyder,  v.  C'ampe,  Schmal  and  Semb,  to  which  I  shall  refer 
later.  With  a  view  therefore  of  throwing  more  light  upon 
this  subject  or  at  least  of  confirming  the  results  of  some  one 
of  the  preceding  investigators,  I  began  the  study  of  the  macro- 
scopic appearances  in  conjunction  with  a  close  analysis  of  the 
clinical  history  of  specimens  of  myomata  removed  by  hyster- 
ectomy. The  observations,  however,  upon  which  I  have 
relied  most  for  my  conclusions  have  beeu  made  in  a  series  of 
ten  artificial  injections  of  the  principal  varieties  of  tumors. 
In  my  early  study  of  these  cases  the  fact  had  frequently  im- 
pressed itself  upon  me  that  the  mere  size  of  the  tumor  bears 
absolutely  no  relationship  to  the  amount  of  hemorrhage,  for 
in  some  instances  tumors  as  large  as  the  pregnant  uterus  at 
term  have  beeu  accompanied  at  no  period  of  their  development 
by  this  symptom,  while,  on  the  other  hand,  tumors  so  small  as 
not  to  be  perceptible  to  the  patient  have  induced  such  exces- 
sive bleeding  as  to  require  operative  treatment  most  urgently. 
Again  the  frequency  of  hemorrhage  accompanying  the  sub- 
mucous tumors  and  its  absence  in  the  subperitoneal  types 
was  self-evident. 

In  view  of  these  general  observations  and  the  fact  that  on 
section  myomatous  tumors  as  a  rule  show  a  very  poor  vascular- 
ization, the  explanation  of  the  hemorrhage  did  not  appear  at 
first  sight  to  be  due  to  the  tumor  per  se,  but  to  mechanical 
disturbances  induced  in  the  uterine  circulation  through  its 
presence.  Myomatous  tumors,  as  is  well  known,  present  a 
most  remarkable  morphological  diversity ;  their  size,  form 
and  position  being  subject  to  the  widest  variation  from  any 
fixed  standard  of  development,  due  not  to  deviations  from 
their  primitive  histological  basis,  for  within  narrow  limits 
they  conform  more  or  less  closely  to  a  uniform  microscopical 
type,  but  to  variations  in  their  gross  anatomy.  For  clinical 
purposes  these  tumors  are  classified  according  to  their  loca- 
ti  n  into  subperitoneal,  interstitial  and  submucous  varieties, 
but  comparatively  seldom  do  we  find  a  given  specimen  com- 
posed solely  of  any  one  of  these  types,  for  they  are  usually 
d  indiscriminately  throughout  the  uterine  wall,  some 
appearing  as  subperitoneal  bosses,  others  as  rounded  nodules 
completely  surrounded  by  uterine  muscle,  while  still  others 
project  into  the  uterine  cavity  as  submucous  tumors. 


Besides  this  multiplicity  frequently  single  tumors  are 
observed  which  partake  more  or  less  of  the  characteristics  of 
all  the  other  types;  thus  an  interstitial  tumor  may  project 
into  the  uterine  cavity  and  besides  present  an  equally  exten- 
sive surface  beneath  the  peritoneum. 

In  view  of  the  heterogeneous  growth  of  these  tumors  it 
would  appear  evident  that  any  rule  governing  the  hemorrhage 
which  has  a  mechanical  basis  for  its  support  must  present 
many  variations.  The  atypical  bleeding  in  cases  of  myoma 
uteri  may  manifest  itself  therefore  as  an  increase  in  the 
catamenial  flow  or  as  profuse  and  irregular  inter-menstrual 
hemorrhages.  Were  the  tumor  itself  to  possess  inherent 
characteristics  which  induce  hemorrhage  it  goes  without  say- 
ing that  in  all  cases  this  symptom  would  occur. 

The  splendid  collection  of  myomata  in  the  Gynecological 
Department  of  the  Johns  Hopkins  Hospital  contains  one 
specimen  which  illustrates  especially  well  the  fallacy  of  the 
latter  hypothesis.  The  tumor,  a  picture  of  which  has  already 
appeared  in  Kelly's  Operative  Gynecology,  Vol.  II,  opposite 
p.  382,  is  a  large  angiomatous  myoma,  occupying  the  wall  of 
the  uterus  but  not  impinging  upon  the  mucosa.  Notwith- 
standing this  excessive  vascularization  the  patient  did  not 
suffer  from  hemorrhage  and  came  to  operation  simply  on 
account  of  the  steady  increase  in  the  size  of  the  tumor. 

Accepting  as  an  axiom  that  "  to  determine  the  abnormal 
one  must  know  the  normal,"  it  appeared  to  me  absolutely 
essential  to  ascertain  first  the  normal  scheme  of  the  uterine 
circulation  before  attempting  to  arrive  at  any  conclusion 
concerning  the  changes  induced  in  it  by  the  growth  of  myo- 
matous tumors.  The  following  brief  consideration  of  this 
subject  will  therefore  not  be  out  of  place,  for  in  addition  to 
rendering  an  explanation  of  the  atypical  hemorrhages  occur- 
ring in  cases  of  myoma  uteri  easier,  it  also  demonstrates  the 
fact  that  our  preconceived  ideas  of  the  vascularization  of  the 
uterus  drawn  from  text-books  in  anatomy  and  gynecology  are 
in  certain  details  fallacious. 

The  Normal  Circulation  of  the  Uterus. 

In  beginning  the  experimental  injections  of  the  uterus,  I 
considered  it  essential  to  define  the  areas  supplied  by  the 
four  arteries  (two  ovarian  and  two  uterine)  terminating  in 
the  uterus. 

The  most  commonly  copied  picture  of  the  circulation  is 
that  of  Hart  and  Barbour  (Gray's  Anatomy),  which  represents 
the  uterine  and  ovarian  arteries  as  a  thick  tortuous  communi- 
cating system  lateral  to  the  uterine  walls,  giving  off  branches 
which  in  turn  quickly  break  up  into  tiny  vessels  terminating 
in  a  fine  capillary  anastomosis  in  the  median  line  of  the 
uterus.  From  this  cut  as  well  as  from  the  descriptions  by  the 
majority  of  writers  it  would  appear  that  not  only  is  there  a 
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poorly  vascularized  median  line,  but  that  there  is  little  if  any 
commingling  of  blood  from  the  two  sides  except  through  this 
capillary  anastomosis. 

This  idea,  as  I  shall  show,  may  be  demonstrated  as  erro- 
neous by  artificial  injections  of  the  uterus.  In  my  first 
injection  experiments  I  employed  an  aqueous  solution  of 
Prussian  blue.  Cannula?  were  inserted  into  the  two  uterine 
and  two  ovarian  arteries,  and  the  injection  was  begun  by 
forcing  the  fluid  first  into  the  uterine  artery  of  one  side.  Be- 
fore even  the  peritoneal  covering  of  the  uterus  was  darkened 
the  injection  fluid  had  rushed  through  the  lateral  communi- 
cation between  the  ovarian  and  uterine  artery,  and  began 
to  flow  from  the  ovarian  artery,  thus  showing  that  there  is 
absolutely  no  bar  to  the  reflux  of  blood  from  the  uterine  to 
the  ovarian  artery  or  vice  versa,  and  that  under  normal  condi- 
tions of  the  circulation  the  cardiac  force  transmitted  through 
the  uterine  and  ovarian  vessels  must  act  conjointly  in  forcing 
the  blood  from  the  utero-ovarian  circle  lateral  to  the  uterus 
into  their  ultimate  terminals.  Another  phenomenon,  which 
was  especially  noteworthy,  was  the  rapid  crossing  over  of  the 
injection  fluid  to  tbe  opposite  side  of  the  uterus,  where  it 
escaped,  not  from  the  vein,  but  from  the  uterine  artery,  and 
only  after  the  latter  was  clamped  did  the  fluid  begin  to  escape 
from  the  efferent  vessels.  From  the  initial  point  of  injection 
the  entire  uterus  was  deeply  colored  with  the  blue  solution, 
demonstrating  the  existence  of  a  very  easy  communication 
between  the  myriads  of  vessels  ramifying  throughout  the 
uterus.  Whether  this  communication  was  established  through 
capillaries  or  whether  through  the  direct  anastomosis  of  larger 
vessels,  I  was  not  able  to  determine  from  this  experiment;  but 
still  clinging  to  the  idea  set  forth  in  the  text-books  I  was  dis- 
posed to  accept  the  first  hypothesis. 

Still  with  the  intention  of  defining  separate  areas  supplied 
by  each  of  the  vessels  I  resorted  to  the  use  of  a  granular 
injection  mass,  consisting  of  ultramarine  blue  suspended  in 
10  per  cent,  gelatine,  knowing  that  the  granules  would  only 
pass  down  to  the  capillary  system  but  not  through  it.  Upon 
attempting  this  I  was  surprised  to  find  that  the  same  phe- 
nomena occurred  as  in  the  first  experiment,  demonstrating 
beyond  doubt  that  there  is,  in  addition  to  the  usual  capillary 
communication,  a  direct  arterial  anastomosis  between  the 
intra-uterine  vessels,  which  is  not  an  insignificant  one,  but 
plays  a  most  important  part  in  the  circulation  of  the  uterus. 

When  I  related  the  phenomena  noticed  in  my  first  injec- 
tions, conducted  in  the  anatomical  laboratory  of  the  Johns 
Hopkins  University,  to  Prof.  Spalteholz  of  the  University  of 
.1  found  him  disposed  to  cling  to  the  older  opinions 
and  tn  think  that  possibly  there  was  some  error  in  my 
injection  technique.  Later,  however,  when  making  injec- 
tions of  the  uterus  from  which  to  have  pictures  drawn  for 
his  anatomical  atlas,  he  obtained  identical  results,  and  will 
depict  in  his  forthcoming  volume  a  direct  arterial  communi- 
cation between  the  two  lateral  utero-ovarian  circulations. 

When  we  consider  the  varying  physiological  phases  through 
which  the  uterus  passes  (the  most  important  of  which — the 
puerperal  state — is  dependent  upon  an  abundant  and  unfailing 
blood-supply),  this  provision  of  nature,  whereby  an  easy  com- 
munication is  established  between  its  four   arterial  sources, 


not  only  through  a  capillary  system  like  that  of  other  organs, 
but  also  through  a  more  direct  arterial  anastomosis,  appears 
to  be  absolutely  essential.  To  leave  the  nutrition  of  any  por- 
tion of  this  important  organ  to  the  care  of  one  set  of  vessels, 
which  might  become  impaired,  would  undoubtedly  render  it 
liable  at  any  time  to  serious  functional  disturbances. 

To  briefly  epitomize  the  results  of  my  observations  on  the 
normal  vascularization  of  the  uterus,  I  would  say  that  it  con- 
sists of  the  lateral  utero-ovarian  anastomosis  which  give  off 
excessively  tortuous  secondary  branches,  some  of  which  pene- 
trate the  outer  layers  of  uterine  muscle  and  finally  terminate  as 
delicate  twigs  in  the  uterine  mucosa,  while  others  extend  across 
the  uterus  and  fusing  with  similar  branches  from  the  opposite 
side  form  direct  arterial  communications.  From  the  latter, 
branches  are  given  off  which  also  penetrate  the  deeper-lying 
musculature  and  terminate  in  the  mucosa.  Beyond  estab- 
lishing the  fact  that  there  are  direct  arterial  communications 
besides  the  usual  capillary  auastomosis  and  verifying  the  main 
points  in  the  vascular  scheme  as  depicted  by  others,  I  have 
not  attempted  to  go,  contenting  myself  for  the  present  with  a 
macroscopic  study  of  the  gross  specimens  and  with  the  exam- 
ination by  means  of  a  dissecting  lens  of  thick  sections  cleared 
in  xylol. 

I  hope  to  make  a  further  communication  upon  the  exact 
scheme  of  the  circulation  of  the  uterus  at  a  future  date. 

The  Mechanical  Disturbances  in  the  Circulation 
in  Cases  of  Myoma  Uteri. 

From  my  study  of  the  circulatory  changes  in  uteri,  the  seat 
of  myomata,  I  am  convinced  that  the  increased  menstrual  flow 
and  atypical  hemorrhages  which  are  so  frequently  associated 
with  these  cases  are  dependent  solely  upon  mechanical 
conditions,  which  induce  first,  a  congestion  of  the  deeper-, 
seated  muscular  and  endometrial  vessels  and  this  in  turn  to  an 
increase  or  prolongation  of  the  menstrual  flow,  and  second,  an 
actual  derangement  or  disorganization  of  the  vascular  systems 
of  the  endometrium  and  of  the  tumor  itself,  through  which 
atypical  hemorrhages  occur,  varying  in  degree  from  a  slight 
inter-menstrual  discharge  to  a  loss  of  blood  so  great  as  to  cause 
the  most  prostrating  or  eveu  fatal  anaemia. 

First,  as  to  the  part  played  by  mere  venous  stasis  in  the 
production  of  the  increased  menstrual  flow. 

In  its  natural  history  the  uterus  after  puberty  passes  through 
its  successive  menstrual  cycles  with  the  attendant  sanguin- 
eous flow.  According  to  some  observers  this  flow  is  due  to  an 
actual  rupture  of  the  capillaries  of  the  endometrium,  while 
others  believe  that  it  occurs  through  a  simple  diapedesis. 
The  latter  view  is  held  by  Dr.  Cullen,  who  has  reached  this 
conclusion  after  an  extensive  study  of  the  endometrium  in  all 
of  its  normal  and  pathological  conditions.  According  to  my 
own  observations  I  see  no  reason  to  doubt  this  conclusion. 

With  this  well-sustained  theory  before  us  as  a  working  basis 
the  explanation  of  the  increased  menstrual  flow  in  cases  of 
myoma  uteri  is  comparatively  easy.  In  their  early  growth 
these  tumors  appear  as  minute  whitish  bodies  lying  in  the 
depths  of  the  uterine  muscle.  In  all  of  my  injected  specimens, 
the  smallest  tumors,  some  of  them  not  larger  than  a  pea,  show 
a  remarkably  poor  internal  vascularization,  in  comparison  with 
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the  surrounding  musculature.  The  tumor  apparently  starts 
IS  a  whirl  or  kink  in  the  fibres  of  the  muscle,  ami  is  not, 
according  to  my  observations,  supplied  by  a  central  \essel,  as 
stated  by  some  writers,  but  derives  its  blood-supply  from 
vessels  coursing  between  the  surrounding  fibres.  This  in- 
significant initial  wreath  grows  into  a  thick  network  of 
encircling  vessels  which  send  radiating  branches  into  the 
interior  of  the  tumor.  In  the  progressive  development  of  the 
tumor  the  increase  in  the  blood-supply  is  not  commensurate 
with  that  of  the  tumor,  which  leaves  its  center  sooner  or  later 
more  or  less  isolated  from  the  peripheral  source.  With  the 
increasing  size  of  the  tumor,  it  follows  the  simple  mechanical 
law  of  pushing  in  the  line  of  least  resistance,  and  accordingly 
tends  to  move  outward  towards  the  peritoneun,  or  inward 
towards  the  uterine  cavity.  Iu  case  the  surrounding  resist- 
ance is  uniform  it  naturally  maintains  its  intramural  posi- 
tion. Pari  passu  with  the  outward  mobilization  of  the  tumor 
the  tendency  to  a  disturbance  of  the  circulation  sufficient 
to  create  menstrual  disorders  decreases.  Even  when  the 
tumor  remains  as  a  simple  interstitial  growth  no  subjective 
symptoms  relative  to  the  menses  are,  as  a  rule,  noted.  There 
are,  however,  some  instances  where,  notwithstanding  the 
fact  that  the  tumor  does  not  encroach  upon  the  mucosa, 
the  menstrual  flow  may  be  increased  or  prolonged,  but,  so 
far  as  my  observations  go,  never  to  the  extent  of  becoming 
irregular  and  profuse.  This  condition,  I  am  convinced,  may 
be  explained  upon  a  mechanical  basis.  In  the  quiescent  state 
of  the  uterus  during  the  inter-menstrual  period,  the  vascular 
system  around  the  interstitial  tumor  is  only  partially  filled ; 
but  let  this  same  system  become  distended  to  turgescence  under 
the  menstrual  influence,  and  it  goes  without  saying  that  the 
force  exerted  by  the  congested  and  contracting  uterine  walls 
against  the  more  or  less  dense  fibro-muscular  tumor,  which 
remains  practically  unchanged  in  its  resistance,  will  retard 
the  exit  flow  from  the  deeper  veins  lying  in  proximity  to  the 
uterine  mucosa.  As  a  result  of  this  venous  stasis,  increased 
extravasation  or  diapedesis  of  blood  occurs  into  the  uterine 
cavity.  If  there  is  a  multi-nodular  conglomeration  of  tumors 
the  crowding  together  of  these  resistant  bodies  may  also  tend 
very  greatly  to  inhibit  the  recurrent  flow  between  them, 
producing  even  a  greater  internal  congestion  than  in  the  first 
instance. 

Bere,  just  as  in  other  tissues,  the  arteries,  on  account  of 
the  greater  thickness  of  their  elastic  walls  and  their  constant 
pulsations,  tend  to  overcome  the  surrounding  pressure  and 
maintain  their  patulous  condition,  whereas  the  veins,  which  are 
in  many  instances  little  less  than  flaccid  veuous  channels,  are 
subject  to  compression  upon  the  resistant  tumors.  A  simple 
mechanical  reproduction  of  this  condition  may  be  made  by 
grasping  in  the  palm  of  the  hand  a  hard  ball  over  which  is 
placed  a  soft  rubber  tube  with  water  flowing  through  it.  A 
light  pressure,  sufficient  to  retain  the  ball  in  tip-  hand,  will 
not  retard  the  flow  through  the  tube,  but  a  stronger  grasp  at 
once  partially  or  completely  checks  the  flow.  In  the  appli- 
cation of  this  mechanical  principle  to  cases  of  myomata, 
two  sets  of  tubes  coursing  over  the  hard  ball  represent 
the  tumor  must  be  considered,  one  of  which,  the  arteries,  as 
already  stated,  are  elastic  and  pulsating,  while  the  other,  the 


veins,  are  mere   passive   channels.     In    the   increasir. 

stion  of  the  uterus  incident  to  the  menstrual  cycle,  the 
arteries  tend  to  resist  the  surrounding  pressure  and  maintain 
their  flow,  whereas  the  veins  ma\  become  compressed  against 
the  tumor,  and  as  a  result  a  venous  stasis  iu   the  deeper-lying 

-ue  of  the  uterus  occurs  with  a  consequent  increase  and 
prolongation  of  the  menstrual  flux. 

With  the  passing  of  the  menstrual  cycle  the  arteries  return 
to  a  passive  condition  when  the  veins  again  become  suffii 
patulous  to  transmit  the  blood  to  the  large  efferent  trunks,  and 
the  metrostaxis  ceases  only  to  be  renewed  again  in  the  succeed- 
ing period  as  a  prolonged  but  otherwise  normal  How.  To 
prevent  misconception  as  to  the  frequency  of  this  occurrence  I 
would  especially  emphasize  the  clinical  fact,  that  in  the 
majority  of  cases  of  iuterstitial  and  subperitoneal  tumors, 
even  increased  menstruation  does  not  occur,  which  is  ex- 
plained no  doubt  upon  the  ground  of  a  compensatory  vascular 
adaptability. 

While  the  blood-vessels  in  close  proximity  to  the  tumor  may 
partially  be  blocked  the  anastomoses  within  the  uterus  are  so 
perfect  as  to  leave  patulous  many  other  equally  eas 
escape  for  the  venous  blood.  Therefore,  even  a  decided  increase, 
without  further  derangement  in  the  menstrual  flow,  is  nearer 
an  exception  thau  a  rule,  unless  there  is  some  impingement  of 
the  interstitial  tumor  upon  the  endometrium. 

With  the  encroachment,  howTever,  of  the  tumor  upon  the 
uterine  cavity  a  second  and  most  weighty  cause  for  the  hem- 
orrhage comes  into  action.  As  depicted  in  the  normal  scheme 
of  the  uterine  circulation  the  vessels  which  supply  the 
endometrium  reach  this  point  by  penetrating  the  inner  mus- 
cular coat  of  the  uterus,  where  they  freely  anastomose  with 
each  other  and  finally  terminate  as  delicate  twigs  surrounding 
the  glands  of  the  mucosa.  Until  this  scheme  is  very  much 
deranged  or  disorganized  by  the  advancing  myoma  usually  no 
serious  disturbance  in  the  menses,  a-  stated  above,  will  occur. 
When  the  tumor,  however,  reaches  the  mucosa  the  mensi  - 
tend  to  become  free  and  prolonged,  due  to  a  thinning  of  the 
mucosa  and  a  coincident  degeneration  of  the  vessels  which 
renders  the  usual  diapedesis  much  easier  or  gives  rise  to  an 
escape  of  blood  through  actual  rupture  of  the  capillaries. 
!n  this  connection  J  may  say  that,  according  to  the  histolog- 
ical observations  of  my  colleague,  Dr.  Cullen,  the  vessels  of 
endometrium  are  very  resistant,  and  that  in  the  earlier 
stage  of  encroachment  of  the  tumor  the  increased  flcn  occurs 
by  diapedesis  rather  than  by  actual  rupture.  At  firsl  onlj 
the  terminal  twigsof  the  endometrium  are  involved,  but 
as  the  tumor  advances  and  the  tension  is  increased  the  mucosa 
through  gradual  erosion  assumes  a  white,  glazed,  parchment- 
like appearance,  showing  the  deeper-lying  vessels  of  the 
capsule  of  the  myoma. 

At  this  stage  the  mucosa  may  be  said  to  have  disappeared 
from  the  dome-like  prominence  of  the  tumor;  but  further 
back  towards  the  base  where  the  ten -ion  is  less  and  the  pro- 
cess of  erosion  has  not  occurred,  a  vascular  halo,  formed  bj 
the  vessels  of  the  mucosa,  is  usually  seen.  Often  a  cup-like 
depression  is  made  by  the  advancing  tumor  in  the  o] 
uterine  wall  in  which  one  dinasimilar 

way.     From  this  endometrial  zone  I  have  seen  occur  in  some 
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of  my  injection  experiments  the  most  active  oozing.  In  the 
further  expulsion  of  the  tumor  the  vessels  undergo  actual 
necrosis  along  with  the  tumor,  which  renders  them  brittle 
and  more  liable  to  hemorrhage  through  extensive  ruptures. 

The  ocurrence  of  large  irregular  inter-menstrual  hemor- 
rhages may  be  taken  therefore  as  an  almost  invariable  indica- 
tion of  the  development  of  a  more  or  less  extensive  submucous 
tumor.  When  the  tumor  has  reached  the  point  where  its  over- 
lying mucosa  has  entirely  disappeared  the  hemorrhage  may 
become  well-nigh  constant,  appearing  as  a  continuous  oozing, 
which  is  especially  aggravated  during  the  menstrual  epoch. 
Should  the  case  be  allowed  to  follow  its  own  course  without 
operative  intervention,  the  tumor  may  be  expelled  completely 
with  subsequent  restoration  of  the  patient  to  health,  or  it  may 
become  the  seat  of  an  infection  which  terminates  the  patient's 
life ;  or  finally  through  the  profound  anaemia  produced  by 
the  hemorrhage  death  may  occur  either  through  exhaustion 
or  from  a  terminal  infection. 

Analysis  of  the  Clinical  and  Pathological  Records 
of  100  Cases. 

In  order  to  verify  and  further  sustain  the  conclusions 
drawn  from  my  experimental  study,  to  ascertain  whether  there 
are  frequent  or  wide  variations  from  them,  I  have  analyzed  as 
closely  as  possible  the  clinical  and  pathological  reports  of  100 
other  cases.  The  clinical  symptoms  were  taken  largely  from 
abstracts  made  by  Dr.  Brown  from  cases  operated  upon  in  the 
Gynecological  Department  of  the  Johns  Hopkins  Hospital, 
while  the  pathological  reports  were  abstracted  from  records 
largely  made  by  Drs.  Cullen  and  Herdon.  Excepting  those 
atypical  cases  of  myoma,  such  as  the  adeno-myoma-diffusum 
benignum  (Cullen)  and  those  in  which  there  is  a  coincident 
infection,  from  ordinary  pyogenic  organisms  or  from  tubercle 
bacilli  or  where  there  exists  a  coincident  association  with  car- 
cinoma, I  have  found  a  surprisingly  small  variation.  For 
purposes  of  analysis  I  have  first  tabulated  the  clinical 
symptoms  after  which  the  pathological  reports  have  been 
appended.  As  these  tables  are  too  voluminous  for  publica- 
tion I  have  endeavored  to  embody  the  results  of  this  analysis 
in  the  form  of  schematized  drawings,  hoping  in  this  way  to 
make  these  statistics  more  available  for  study  than  were  they 
brought  together  in  the  ordinary  tabulated  form. 

Of  the  hundred  cases,  I  have  first  classified  those  which 
conform  to  the  simple  types  of  tumors  (subperitoneal,  intersti- 
tial and  submucous),  but  as  these  comprise  only  about  one- 
third  of  the  total  number,  the  remaining  showing  combina- 
tions of  the  three,  I  have  placed  them  under  the  two  following 
headings :  Combined  interstitial  and  subperitoneal,  and  com- 
bined interstitial  and  submucous  tumors.  In  the  latter  group 
several  cases  have  also  presented  subperitoneal  tumors,  but  as 
they  practically  play  no  part  in  the  production  of  hemorrhage 
I  have  grouped  them  all  under  the  one  heading. 

Schematic  Drawings  of  100  Cases  of  Myoma  Uteri. 

(See  Plates.) 
This  analysis  shows  beyond  doubt  that  the  clinical  state- 
ment concerning  hemorrhage  in  myoma  uteri  made  bv  some 
authors  is  based  upon  accurate  observations. 


Dudley,*  of  Chicago,  has  stated  this  in  such  a  concise  and 
clear  way  that  I  take  pleasure  in  quoting  it.  He  says :  "  The 
degree  of  hemorrhage  depends  upon  the  location  of  the  tumors 
relative  to  the  endometrium  and  the  peritoneum. 

The  closer  its  relations  to  the  uterine  mucosa,  the  greater 
the  hemorrhage;  the  nearer  to  the  peritoneum  the  less  the 
hemorrhage;  hence  menorrhagia  is  almost  invariable  with  the 
submucous  variety,  less  severe  but  very  common  with  the 
intramural,  and  usually  slight  or  absent  with  the  subperito- 
neal. 

The  pedunculated  submucous  and  the  pedunculated  sub- 
peritoneal myomata  stand  at  the  two  extremes,  the  former 
producing  the  greater  hemorrhage,  the  latter  none  at  all." 

The  Surgical  Aspect  of  this  Study. 

In  criticism  of  the  remarks  following  the  appended  reports 
of  cases  it  may  be  said  that  an  ante-operative  judgment  suffi- 
cient to  render  definite  advice,  as  to  the  adoption  of  a  radical 
or  conservative  line  of  treatment,  is  not  possible,  because  data 
sufficient  to  support  such  a  judgment  cannot  be  obtained  from 
the  anamnesis  or  from  our  usual  methods  of  examination.  Ad- 
mitting that  this  to  a  certain  extent  is  true,  I  am  nevertheless 
convinced  that  the  close  study  of  the  symptoms  in  conjunction 
with  a  careful  examination  of  these  cases  will  usually  yield 
very  definite  or  at  least  strongly  significant  suggestions  which 
will  lead  to  a  more  complete  diagnosis  than  is  usually  made. 

The  simple  diagnosis  of  a  myomatous  tumor  of  the  uterus 
with  a  subsequent  hysterectomy  is  no  longer  a  difficult 
matter,  but  the  careful  exclusion  of  the  large  number  of  cases 
from  the  great  general  class  which,  until  the  last  two  or  three 
years,  have  been  subjected  to  the  wholesale  extirpation  of  the 
uterus  is  a  matter  requiring  accurate  discrimination  and  good 
surgical  judgment.  Besides  the  superior  judgment  required 
for  the  selection  of  these  cases,  higher  operative  measures  are 
brought  into  play,  for  it  certainly  requires  more  skill  to  re- 
move the  many  tumors  which  one  so  often  finds  studding  over 
the  surface  of  the  uterus,  distending  its  walls  or  projecting 
into  its  cavity,  and  to  repair  through  a  plastic  operation  the 
resultant  defects,  than  to  perform  a  simple  hysterectomy.  The 
immediate  results  and  splendid  progress  of  these  cases  sub- 
sequent to  operation  are  the  strongest  arguments  in  favor  of 
conservatism. 

The  removal  of  either  ovaries  or  uterus  in  young  women,  in 
the  majority  of  whom  the  maternal  instincts  are  more  or  less 
strongly  implanted,  is  to  my  mind  one  of  the  most  serious 
surgical  procedures,  and  always  to  be  avoided  when  possible, 
not  because  of  the  direct  influence  exercised  by  the  presence 
of  these  organs  on  the  womanly  characteristics,  but  because  of 
the  depressing  mental  influences  which  follow  in  some 
instances  the  realization  by  the  patient  that  she  is  sterile  and 
will  remain  so  to  the  end  of  her  life.  To  say,  therefore,  that 
a  simple  or  multiple  myomectomy  with  the  preservation  of  the 
ovaries  and  tubes  is  a  great  improvement  over  total  hystero- 
salpingo-oophorectomy  is  not  a  subject  for  argument.  It  is 
a  self-evident  truth  based  upon  the  principle  of  preservation, 
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Fig.  1. — Sagittal  section  of  uterus  showing  the  scheme  of  the  arterial  dis- 
tribution. The  parallel  vessels  of  the  external  muscular  layer  freely  anasto- 
mose amoug  themselves.  From  the  innermost  arteries  branches  are  given  off 
at  right  angles  which  penetrate  the  inner  muscular  layer,  supplying  it  with 
numerous  anastomosing  nutrient  vessels,  and  finally  terminate  in  a  rich 
capillary  supply  to  the  endometrium. 
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Fig.  2. — Injected  specimen  of  interstitial  myoma,  showing  derang 
nieiit  of  vascular  scheme.  The  perpendicular  vessels  noted  in  the  no 
mal  scheme  have  here  assumed  a  parallel  course  through  the  encrott 
inent  of  the  myomatous  tumor.  The  endometrial  twigs,  instead 
being  merely  the  straight  terminals  of  the  perpendicular  branches,  I 
here  given  off  at  right  angles.  During  the  menstrual  congestion  the 
twigs  naturally  become  more  congested,  through  purely  mechanical  CO 
ditious,  than  in  the  normal  state,  consequently  an  increased  diapedef 
occurs.  The  large  venous  channels  upon  the  surface  of  the  myomaj 
which  attention  lias  been  called  in  the  text,  are  also  well  shown. 
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Fig.  3  — Uterine  wall  containing  three  interstitial  myomata,  two  of  which  have  so  far  encroached  upon   the  uterine  cavity  as   to   cause  almost 
complete  erosion  over  the  larger  and  considerable  atrophy  of  the  mil  >ver  the  smaller  tumor.      The  mucosa  in  the  depression  between  the  tumors 

is  greatlj  thickened,  (Edematous  and  congested.     Limit  of  mi  id  on  either  side  bj     ■.     In  this  instance  the  influx  of  blood   being  only 

J  the  reiin\  rerj  greatly  retarded   by  the  ether  of  the   three   tumors  the  hemorrhage   was   excessive  and  irregular. 

The  mucosa  over  the  large  tumor  was  so  far  erod  ,f  vessels  around  the  tumor  exposed  and  subject  to  rupture  either  through 

simple  pathological  or  traumatic  influences. 
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rather  than  that  of  sacrifice,  which  in  the  end  lead 
restoration  rather  than  an  abrogation  of  function.  I  feel 
assured  when  the  combined  statistics  of  the  best  surgeons  of 
the  world  have  been  brought  together  after  the  general  adoption 
of  these  revived  principles,  that  those  on  conservative  myomec- 
tomy will  present  a  much  more  gratifying  result  than  those 
on  total  hysterectomy. 

A  Brief  Reference  to  the  Literature  Bearing  Upon 

the  Etiology  of  Hemorrhage  in  Cases 

of  Myoma  Uteri. 

The  almost  unlimited  and  unclassified  literature  dealing 
with  the  subject  of  myoma  uteri  in  its  various  aspects  renders 
well  nigh  impossible  a  selection  of  the  special  work  upon  this 
topic.  For  this  reason,  therefore,  I  must  disclaim  the  thought 
that  this  is  an  exhaustive  review,  for  I  have  only  attempted  to 
give  a  brief  abstract  from  those  investigations  which  are  gen- 
erally  qqoted,  with  the  view  of  calling  attention  to  the  most 
interesting  and  instructive  points  previously  brought  out  in 
this  line. 

Wydery*  whose  conclusions  were  drawn  from  the  study  of 
20  cases,  attributed  the  hemorrhage  to  endometritis,  induced 
through  the  presence  of  the  tumor.  According  to  him  the 
thicker  the  muscle  which  separates  the  myoma  from  the 
uterine  cavity  the  less  frequently  will  the  circulation  be 
changed  and  the  more  pronounced  becomes  the  growth  of  the 
uterine  glands  without  participation  of  the  interglan  hilar 
connective  tissue.  On  the  other  hand,  the  nearer  the  tumor 
approaches  the  uterine  cavity  the  more  frequently  occurs  the 
growth  of  the  interglandular  connective  tissue,  which  may 
leave  the  glands  intact  or  induce  complete  atrophy. 

Concerning  the  hemorrhage,  he  says  so  long  as  the  endome- 
tritis which,  according  to  his  opinion,  is  a  constant  accom- 
paniment of  these  tumors,  is  confined  solely  to  the  glands  and 
the  interglandular  tissue  remains  approximately  normal,  this 
symptom  will  not  occur,  and  it  will  only  arise  when  both 
constituents  of  the  endometrium  undergo  an  increase  (Ols- 
hauBen'8  endometritis  fungosa),  or  when  the  one  or  the  other 
grows  excessively,  or  finally  wheu  in  addition  to  the  endo- 
metritis glandularis  there  is  also  an  interstitial  inflammation. 

As  is  at  once  evident,  Wvder's  views  are  not  tenable,  for,  as 
stated  by  Semb.f  the  tumor  cannot  of  itself  induce  an  inflam- 
matory process  in  the  endometrium. 

In  the  examination  of  23  cases  in  Leopold's  clinics  Semb 
found  in  many  instances  absolutely  no  evidence  of  endometritis, 
and  in  those  cases  in  which  an  inflammatory  process  occurred 
he  considered  it  merely  as  secondary  to  the  tumor.  From  his 
histological  examination  he  concludes  that  the  mucosa  under- 
goes h;  pertrophy,  without  preceding  inflammation,  consisting 
either  of  a  uniform  increase  in  both  the  stroma  and  the  glands 
or  the  glandular  changes  may  predominate.  After  reviewing 
each  of  his  cases  he  says  hemorrhage  will  not  arise,  notwith- 
standing the  most  marked  changes  in  the  endometrium,  or 
increase  in  the  size  of  the  tumor,  if  the  walls  of  the  tumor 
show  no  hypertrophy.     According  to  this  view  therefore  the 
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hemorrhage  depends  upon  hypertrophy  of  the  uterine  muscu- 
lature with  accompanying  pathological  changes  in  the  vessels. 

Scliinal  *  arrived  al  the  loll, .wing  conclusions  concerning 
I  he  changes  in  the  uterine  mucosa  from  t  In-  ,-t  udy  of  I  I 
First,  in  subserous  myomata  the  mucosa  may  remain  normal 
or  become  hypertrophied.  Second,  in  interstitial  submucous 
tumors  the  mucous  membrane  becomes  atrophic  over  the 
tumor  and  hypertrophic  opposite  the  tumor.  No  opinion  is 
expressed  concerning  the  occurrence  of  hemorrhage  in  these 
cases. 

Borissoff.j  from  a  study  of  2\  cases  of  fibro-myomata, 
reached  the  following  conclusions: 

1.  In  fibro-myomata  the  mucosa  shows  a  pronounced 
sclerosis,  which  in  many  cases  induces  a  complete  atrophy  of 
the  mucosa. 

2.  Glandular  endometritis  is  relatively  seldom  observed. 
It  occurs  more  often  in  combination  with  interstitial  endome- 
tritis. 

3.  The  influence  of  the  tumor  upon  the  mucosa  depends  en- 
tirely upon  its  position  in  the  uterine  wall  and  its  size.  If  the 
tumor  has  reached  a  certain  size  it  induces  through  mechanical 
influence  a  stretching  and  atrophy  of  the  mucosa. 

4.  Bleeding  from  the  uterine  cavity  results  from  stagnation 
of  blood  in  the  mucosa  and  occurs  mostly  per  rhexin  of  the 
vessels  which  have  undergone  pathological  changes. 

5.  The  inflammatory  changes  in  the  mucosa  witli  the  

gestion    and    hemorrhage    lead    to  a   desquamation    of    the 
epithelium. 

Schauta,!  at  a  more  recent  date,  states  in  his  text-book  that 
hemorrhage  seldom  occurs  from  the  myoma  or  its  capsule  ; 
erosions  of  the  covering  layers  of  the  tumor  may,  however, 
lead  rapidly  to  fatal  bleeding  from  the  large  sinuses.  Changes 
in  the  mucous  membrane  play  the  principal  role;  of  these 
hypertrophy  takes  a  much  less  part  than  the  degeneration  of 
the  mucosa  and  its  vessels.  This  degeneration  consists  in  a 
thinning,  necrosis  and  erosion  of  the  tense  mucosa  over  the 
tumor  as  well  as  changes  in  the  blood-vessels,  which  lead  to 
the  occlusion  of  some,  to  the  widening  of  others  and  to  the 
rendering  of  the  loops  of  the  vessels  brittle. 

To  mv  mind  this  is  the  best  concise  statement  of  the  sub- 
ject which  I  have  found,  and  conforms  in  general,  as  do  the 
conclusions  of  Borissoff,  with  those  which  I  have  reached. 

Cases  Illustrating   Mechanical   Disturbances  in  the 
Circulation  in  Cases  ut  Myoma  Uteri. 

A  brief  clinical  report  of  the  cases  with  the  description  of 
the  injection  experiments  of  the  principal  types  of  tumors 
will,  I  believe,  be  of  more  service  in  explaining  tie-  hemor- 
rhages in  these  cases  than  the  mere  recital  of  results.  I 
therefore  offer  no  apology  for  inserting  the  following  report 
of  cases.  For  the  sake  of  brevity  I  have  reduced  mj  Dotes  to 
merely  the  essential  points  bearing  upon  the  question,  divest- 
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ing  them  so  far  as  piossible  of   irrelevant  and  unnecessary 
matter. 

Case  I.  Menstrual  history. — Menses  occurred  first  at  14 
years,  regular,  accompanied  by  cramp-like  pains,  moderate 
flow,  occasionally  dark  clotted. 

iption  of  specimen. — Uterus  converted  into  a  smooth 
globular  mass  about  the  size  of  that  of  a  three-months  preg- 
nant. The  surface  of  the  uterus  is  even  and  its  general  form 
has  not  undergone  very  much  distortion,  notwithstanding 
the  presence  of  numerous  interstitial  nodules,  which  may 
be  felt  within  the  uterine  walls.  Posteriorly  at  the  cervico- 
fundal  juncture  an  interstitial  tumor  has  pushed  out  towards 
the  periphery  and  appears  as  a  partial  subperitoneal  growth. 

Injection. — Fluid  carmine  and  granular  blue  injection  mass. 
Cannulae  inserted  into  each  ovarian  and  each  uterine  artery, 
the  ovaries  remaining  attached  to  the  tumor. 

Injection  began  in  the  left  uterine  artery,  when  almost  im- 
mediately the  fluid  imparted  a  deep  red  color  to  the  uterine 
wall  of  that  side;  hardly  had  this  occurred  before  the  mass 
quickly  passed  tbrough  the  uterus  at  the  cervico-fundal 
juncture  and  began  to  flow  from  both  the  uterine  artery  and 
vein,  followed  quickly  by  its  escape  from  the  two  ovarian 
vessels,  necessitating  the  clamping  of  all  of  them.  From  this 
one  vessel  the  entire  uterus  and  Fallopian  tubes  were  injected. 

At  the  completion  of  the  injection  from  this  source,  not- 
withstanding the  apparent  complete  filling  of  all  the  vessels 
of  the  uterus,  each  of  the  three  remaining  arteries  (one  uterine 
and  two  ovarian)  was  in  turn  injected  with  a  blue  granular 
mass,  when  the  same  phenomena  were  repeated  so  far  as  the 
distribution  of  the  injection  fluid  was  concerned.  By  this 
time  a  very  small  amount  of  the  red  gelatine  mass  was  flowing 
from  the  cervix,  partly  from  the  uterine  cavity,  mostly  how- 
ever from  the  severed  ends  of  the  small  cervical  vessels. 

Examination  of  specimen.— On  section  through  the  uterus  in 
the  median  line,  from  the  fundus  to  the  cervix,  a  most  inter- 
esting picture  is  presented. 

The  uterine  muscle  is  of  a  uniform  red  color,  mottled  with 
many  blue  points,  indicating  the  brauches  of  the  arterial 
system.  In  the  midst  of  this  deep  red  ground  color  numerous 
paler  myomatous  nodules  are  seen,  representing  the  various 
clinical  varieties  of  these  tumors.  One  interstitial  tumor  lies  in 
clo  [Hoximity  to  themucosa.  In  color  the  myomata stand  out 
in  sharp  contrast  to  the  uterine  wall,  for  they  are  universally 
poorly  injected,  the  degree  of  vascularization  however  varying 
in  the  different  tumors,  some  appearing  A  an  alabaster-like 
whiteness  and  so  poorly  supplied  with  blood  as  to  raise  the 
question  of  how  their  existence  is  possible  with  so  little 
nutrition.  Others,  however,  are  better  provided  with  a  vas- 
cular system.  Of  these  one  is  especially  interesting,  for  it  is 
made  up  of  two  whirls  of  muscular  tissue  with  a  distinct 
septum  between  them  carrying  blood-vessels  which  send 
branches  off  into  the  adjacent  nodules.  Every  nodule  in  the 
uterus  appears  well  surrounded  with  vessels  consisting  in 
some  instances  of  large  open-mouthed  channels  which 
appear  little  less  than  venous  sinuses.  The  peripheral 
nodules  show  a  marked  thinning  out  of  the  zone  of  vessels 
!i  the  peritoneum,  the  main  blood-supply  comino-  from 


the  vessels  deeper  within  the  walls  of  the  uterus.  The  en- 
dometrium is  deeply  injected  with  the  red  gelatine,  while 
numerous  blue  pnncta  are  seen  over  the  surface,  indicating 
the  terminal  points  of  the  arterial  twigs. 

A  thin  delicate  film  of  red  gelatine  is  spread  uniformly 
over  the  mucosa,  which  has  evidently  oozed  from  the  vessels 
of  the  endometrium.  So  far  as  visible  pathological  changes 
are  concerned  the  endometrium  presents  nothing  significant, 
being  of  normal  thickness  and  consistence  throughout  the 
uterus,  the  interstitial  nodule  not  yet  having  advanced  a  suf- 
ficient distance  into  the  uterus  to  cause  any  visible  changes. 

Epitome  of  observations. — Universal  injection  of  the  uterus 
and  tubes  from  one  uterine  artery ;  rich  vascularization  around 
and  poor  vascularization  within  the  tumors ;  absence  of  ex- 
tensive oozing  into  the  uterine  cavity,  notwithstanding  the 
presence  of  many  intramural  myomata;  absence  of  gross  path- 
ological changes  within  the  endometrium. 

Case  II.  Menstrual  history. — Patient  is  a  colored  woman 
of  rather  low  intelligence  and  gives  an  indefinite  history  of 
her  menstrual  symptoms  up  to  a  few  months  ago,  when  the 
flow  became  profuse.  Lately  the  hemorrhages  have  become 
excessive,  reducing  the  patient  to  a  vel-y  anasmic  condition. 

Description  of  specimen. — The  uterus  has  been  converted 
into  an  irregular  tumor  mass  through  which  it  has  become  so 
distorted  that  it  no  longer  maintains  any  semblance  to  its 
normal  form  or  size. 

The  main  body  of  the  uterus  is  very  greatly  enlarged  and  is 
studded  over  with  subperitoneal  tumors. 

Upon  the  middle  of  the  fundus  a  tumor  the  size  of  a  foetal 
head  is  attached  by  a  thick  fleshy  flat  pedicle.  The  surface 
of  the  tumor  is  of  a  dull  grayish-white  color,  and  shimmer- 
ing through  the  peritoneal  covering  are  yellowish  necrotic- 
looking  areas.  On  the  left  lateral  wall  there  is  a  nodule 
about  the  size  of  a  hen  egg,  which  has  undergone  calcare- 
ous change. 

Injection. — Carmine  red  and  granular  blue  gelatine  injection 
mass. 

The  left  uterine  artery  was  taken  as  the  initial  injection 
point,  from  which  the  entire  left  side  became  faintly  red  and 
then  gradually  spread  upward  through  the  fleshy  pedicle  of 
the  large  tumor  and  partially  injected  the  peripheral  areas. 

Very  soon  after  the  beginning  of  the  injection  the  fluid 
gelatine  began  to  flow  from  the  opposite  ovarian  vessels. 

While  injecting  the  second  uterine  vessel  the  fluid  began  to 
flow  from  the  cervical  canal  in  a  large  stream,  showing  that 
there  must  be  extensive  oozing  within  the  cavity. 

The  ovarian  vessels  were  injected  in  turn,  at  the  comple- 
tion of  which  the  main  body  of  the  uterus  and  the  base  of  the 
subperitoneal  nodules  were  of  a  deep  red  color,  but  approach- 
ing the  outer  poles  of  the  tumors  the  injection  became  fainter 
and  fainter,  until  in  some  of  them,  especially  the  large 
and  the  calcareous  tumors,  there  appeared  to  be  a  complete 
occlusion  or  destruction  of  the  vessels. 

Examination  of  specimen. — On  section  of  the  uterus  a  large 
submucous  myoma  5x4  cm.  was  found  covered  by  a  fine  leash 
of  extremely  thin-walled  vessels  varying  from  the  size  of 
capillaries  to  furrowed  sinuses  as  large  as  a  goose  quill. 
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Numerous  ruptures  had  occurred  iu  these  vessels 
deuced  by  the  many  areas  where  large  exudations  of  fluid  had 
occurred  over  the  surface  and  by  the  large  coagulated  mass 
which  tilled  the  uterine  cavity  like  a  cast. 

The  endometrium  appeared  normal  or  hypertrophied,  except 
over  the  tumor,  where  complete  erosion  had  occurred,  leaving 
exposed  the  capsule  of  the  tumor  with  greatly  dilated  ami 
thin-walled  vessels  running  over  its  surface.  On  section  the 
interstitial  nodules  presented  the  same  appearances  and  poor 
vascular  supply  as  noted  in  the  preceding  case. 

The  submucous  and  subperitoneal  tumors  show  a  marked 
variation  in  their  vascular  systems,  due  to  the  mobilization  of 
the  tumors  from  the  interior  to  the  surface  of  the  uterus.  In 
every  instance  the  wreath-like  arrangement  has  been  destroyed. 
and  the  blood  supply  is  obtained  through  the  vessels  travers- 
ing the  pedicle  or  base  of  the  tumors. 

The  center  of  the  large  subperitoneal  tumor  has  undergone 
almost  complete  necrosis  and  consists  of  a  cavity  filled  with  a 
soft  yellowish-white  pulpy  detritus,  while  one  of  the  other 
nodules  above  noted  has  become  calcified. 

The  center  of  the  large  submucous  tumor  is  also  of  a  very 
soft  yielding  brain-like  consistence. 

Epitome  of  observations. — Injection  of  well-nigh  entire  tumor 
mass  from  one  uterine  artery;  full  vascularization  around  but 
very  poor  within  interstitial  tumors;  great  failure  in  blood 
supply  of  subperitoneal  tumors  as  a  result  of  which  one  has 
undergone  necrosis,  the  other  calcification ;  complete  disappear- 
ance of  endometrium  over  submucous  tumor  and  contiguous 
areas  of  the  uterine  wall ;  exposure  of  large  sinuses  within  the 
capsule  of  the  submucous  tumor,  with  rupture  of  these  sinuses 
and  other  smaller  vessels;  beginning  degeneration  of  submu- 
cous tumor  through  failure  of  internal  blood  supply. 

Remarks. — This  specimen  presents  an  interesting  phase  in 
the  life  history  of  myoma  uteri,  for  it  undoubtedly  represents  a 
stage  in  which  the  hemorrhage  has  reached  its  height. 

Had  this  case  been  allowed  to  take  its  own  course  without 
the  intervention  of  surgical  measures,  the  subsequent  history 
would  no  doubt  have  been  marked  either  by  death  from  acute 
anaemia  or  from  a  terminal  infection,  or  by  a  complete  extru- 
sion of  the  submucous  tumor,  with  a  final  cessation  of  the 
hemorrhage,  for  in  this  specimen  there  was  no  other  interstitial 
tumor  impinging  upon  the  uterine  mucosa,  on  the  contrary  they 
were  all  in  process  of  mobilization  towards  the  peritoneal  surface. 
The  large  subperitoneal  tumor  was  already  in  an  advanced 
stage  of  necrosis,  and  it  is  possible  to  conceive  that  notwith- 
standing the  number  and  size  of  the  tumors,  a  gradual  decrease 
in  size  by  slow  absorption  with  final  cessation  of  all  threaten- 
ing symptoms  might  have  occurred. 

In  the  days  when  these  tumors  were  never  operated  upon, 
instances  are  recorded  of  large  tumors  disappearing  which 
were  no  doubt  of  this  character.  It  is  of  course  a  reductio  ad 
absurdum  to  assume  that  the  stone-like  tumor  would  ever  have 
disappeared  through  any  disintegrating  process,  but  it  is  not 
contrary  to  the  natural  history  of  these  and  of  cases  of  lithopedion 
for  calcified  masses  to  remain  in  situ  throughout  the  natural 
life  of  their  hostess  without  inducing  serious  consequences. 

These  remarks  are  simply  incidental  ami  bear  purely  upon 
the  supposititious  terminations  of  such  cases  as  these,  and  they 


are  in  no  sense  intended  as  suggestions  for  conservatism  in 
their  treatment.  On  the  contrary,  my  views  are  radically  in 
favor  of  nothing  less  than  a  total  hysterectomy. 

Even  assuming  that  this  post-operative  knowledge 
have  been  in  the  surgeon's  possession  at  the  time  of  operation, 
no  other  course  than  that  pursued  would  have  been  advisable, 
for  while  the  case  might  have  terminated  favorably  under  a 
conservative  policy  the  dangers  of  a  fatal  hemorrhage,  of  a 
long  drawn  out  illness  from  prolonged  necrosis  or  from  sup- 
puration of  the  submucous  tumor,  of  a  rapidly  lethal  terminal 
infection,  or  of  many  other  immediate  or  rem. it,-  complications 
would  have  so  far  overshadowed  this  result  as  to  make  it  ex- 
tremely bad  surgery  to  do  less  than  perform  a  hysterectomy. 

CASE  III.  Menstrual  history. — Menses  occurred  first  at  14 
years,  regular,  accompanied  by  considerable  pain  :  sine,  onset 
of  present  disease  the  flow  has  been  thinner  ami  is  more  watery 
than  usual. 

Description  of  specimen. — Irregular  multinodular  myoma 
measuring  15x10  cm.  in  size.  The  uterus  is  so  distended 
by  the  irregular  growth  and  distribution  of  the  tumors  that 
it  has  lost  all  appearance  of  its  original  shape.  The  base 
of  the  uterus  where  it  has  been  amputated  is  irregular  ami  t  he 
uterine  arteries  stand  out  prominently  as  large  patulous  tubes. 
Two  interstitial  tumors  have  well-nigh  reached  the  stage  in 
their  mobilization  towards  the  peritoneal  surface  where  they 
may  be  designated  as  purely  subperitoneal.  <  hi  palpation  of  the 
mass  two  or  three  large  interstitial  tumors  may  be  outlined. 

Injection. — Granular  blue  and  red  injection  mass.  The 
same  phenomena  were  observed  in  the  topographical  distribu- 
tion of  color  as  in  the  foregoing  experiments.  On  applying 
increased  pressure  to  the  injecting  apparatus  towards  the 
close  of  the  experiment  the  gelatine  was  seen  flowing  from 
the  uterine  cavity  as  a  thin,  delicate  film. 

Examination  of  specimen. — On  section  the  uterine  wall  was 
found  to  be  occupied  by  two  large  interstitial  and  three 
partially  subperitoneal  tumors.  The  uterine  cavity  was  some- 
what tortuous,  distorted  and  considerably  lengthened.  The 
mucosa  was  of  a  uniform  deep  red,  dotted -over  with  numerous 
blue  puncta,  indicating  the  terminal  points  of  the  at 
branches.  The  thickness  ami  consistency  of  the  mucosa,  so 
far  as  macroscopical  appearances  were  concerned,  were  normal, 
and  in  only  one  area  on  the  lateral  wall  of  the  fundus  was 
there  any  encroachment  of  the  interstitial  tumors  upon 
the  cavity,  and  even  here  the  small  nodule,  although  projecting 
as  a  hillock  into  the  fundus,  bail  as  yet  induced  no  mechanical 
changes  iu  the  endometrium.  The  partially  subperitoneal 
tumors  are  as  yet  well  provided  with  a  peripheral  wreath  of 
vessels,althoughthe  substance  is  of  an  alabaster-like  whiteness. 

Epitome  of  observations. — Usual  circulatory  phenomena 
resulting  from  the  injection  of  one  artery;  tumors  all 
interstitial,  some  moving  toward  the  peritoneum  while  one 
-mall  one  tends  to  become  submucous;  mucosa  intact,  no 
mechanical  changes. 

Remarks. — In  this  case  |  entered  the  Eospil 

fering  from  the  effects  of  chronicsalpingitisand  peri-oophoritis, 
the  lateral  structures  being  intensely  adherent  and  extensively 
diseased.     The  operation  of  total   extirpation  was  then-fore 
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indicated,  not  for  the  relief  of  the  myomatous  condition,  but  for 
the  lateral  disease.  Given  such  a  case  as  this,  without  any  coin- 
cident  disease  of  the  appendages,  the  proper  treatment  should 
be  absolutely  conservative,  for  there  is  no  immediate  indication 
for  operation.  Should,  however,  the  menses  become  too 
profuse  or  irregular  a  simple  curettage  would  suffice  to  relieve 
the  symptom,  for  we  see  that,  at  this  stage  of  growth  there  is 
but  the  one  small  tumor  tending  to  become  submucous,  while 
the  others  push  out  towards  the  peritoneum.  Such  cases  as 
these  may  go  on  to  the  formation  of  multinodular  pedunculated 
submucous  tumors,  which  sooner  or  later  undergo  softening 
and  expulsion,  after  which  all  uncomfortable  symptoms  cease. 

Case  IV.  Menstrual  history.— Flow  began  at  16  years,  at 
first  monthly,  but  during  the  last  six  years  her  periods  have 
been  two  months  apart.  Flow  continues  one  week,  then  ceases 
for  1*  days  to  return  for  2  or  3  days.  Flow  is  scant  and  accom- 
panied by  pain.     Last  period  May  2d.     Operation  May  9th. 

Description  of  specimen.— Globular  myoma,  measuring  15x10 
cm.,  occupying  the  posterior  wall  of  the  uterus. 

Injection.— Carmine  gelatine.  At  the  completion  of  the 
injection  the  red  gelatine  was  escaping  in  a  small  filmy  stream 
from  the  cervix. 

Examination  of  specimen.— On  section  the  tumor  presented 
on  first  sight  all  of  the  appearances  of  the  submucous  variety, 
but  on  closer  inspection  was  found  to  be  entirely  interstitial, 
for  although  projecting  very  greatly  into  the  uterine  cavity 
it  was  nevertheless  surrounded  entirely  by  the  uterine  mus- 
culature, which  averaged  1  cm.  in  thickness.  The  mucosa 
was  not  perceptibly  thinned  out.  The  tumor  itself,  contrary 
to  the  usual  rule,  was  extremely  vascular,  being  penetrated 
by  many  large  dilated  vessels. 

In  the  uterine  tissue  between  the  myoma  and  the  mucosa 
there  were  many  large  vessels,  which  in  the  mobilization  of 
the  tumor  had  been  pushed  ahead  of  it.  The  tumor  projected 
6  cm.  into  the  uterine  cavity,  having  originated  in  the  fundal 
portion  and  grown  downward  into  the  cavity,  distending  it 
quite  equably  on  all  sides.  The  endometrium  was  intact  and 
showed  no  thinning  at  any  point,  except  at  the  apex  of  the 
tumor,  where  it  was  slightly  atrophic. 

Epitome  of  observations. — Single  large  interstitial  globular 
tu  mors  which,  so  far  as  morphology  was  concerned,  presented 
at  first  sight  the  appearance  of  a  submucous  tumor.  Marked 
exception  to  the  rule  on  account  of  extreme  vascularity  of 
tumor.  Little  or  no  atrophy  of  mucosa.  No  excessive  bleed- 
ing, on  the  contrary  decrease  in  the  frequency  of  the  men- 
strual periods. 

Remarks. — This  is  oue  of  the  most  interesting  cases  in  my 
entire  collection,  because  it  illustrates  so  well  the  purely 
mechanical  principles  governing  the  deviation  of  the  menses 
from  the  normal  flow.  Here,  notwithstanding  the  excessive 
vascularity  of  the  tumor  and  the  uterine  wall,  the  patient  had 
suffered  from  absolutely  no  excess  iu  her  menstrual  bleeding. 
The  study  of  the  specimen  at  once  shows  that  the  two  essen- 
tials for  hemorrhage,  first,  the  erosion  of  the  mucosa  and 
second  the  retardation  or  stagnation  of  the  blood  currents 
through  the  mechanical  conditions  induced  by  the  tumor,  are 
absent,   consequently   no    hemorrhage   had    occurred.      The 


second  point  to  which  I  would  draw  attention  are  the  possi- 
bilities in  the  line  of  operation.  Although  this  tumor  was 
quite  large  and  had  caused  wide  distention  of  the  uterine  wall 
and  extensive  distortion  of  the  uterine  cavity,  a  simple  myo- 
mectomy could  nevertheless  have  been  performed,  leaving  to 
this  woman,  who  was  only  36  years  of  age,  a  uterus  which 
might  sooner  or  later  have  been  sufficiently  restored  to  its  normal 
shape  and  condition  as  to  be  capable  of  bearing  a  child.  A 
simple  myomectomy  is  now  invariably  performed  upon  such 
cases  in  the  gynecological  clinic  of  the  Johns  Hopkins  Hospital 
without  even  the  thought  of  resorting  to  hysterectomy. 

Case  V.  Menstrual  history. — Menses  at  13 ;  as  a  rule 
regular,  painless,  duration  5  to  7  days.  Of  late  the  flow  has 
grown  more  profuse,  but  is  still  regular. 

Description  of  specimen. — Large  globular  uterus  6x16  cm.  in 
size  with  densely  adherent  and  mutilated  left  ovary  and  tube. 
The  consistency  of  the  tumor  is  soft,  doughy  and  plastic,  and 
can  be  moulded  into  any  shape. 

The  main  development  of  the  tumor  is  in  the  posterior  wall 
of  the  uterus  and  partakes  of  the  characteristics  of  both  the 
submucous  and  subperitoneal  types  on  account  of  its  growth 
towards  the  peritoneal  and  uterine  cavities. 

Injection. — Carmine  gelatine.  Points  of  injection,  the  left 
uterine  and  right  ovarian  vessels.  The  first  point  injected  was 
the  uterine  vessel  from  which  the  left  lower  segment  was  first 
colored  red,  then  the  left  cornu  and  middle  portion,  follow- 
ing which  the  injection  mass  rapidly  spread  over  the  entire 
uterus,  imparting  a  brilliant  carmine  red  color  to  it. 

To  insure  the  fullest  distention  of  the  vessels,  notwithstand- 
ing the  apparent  perfect  injection  of  the  entire  circulatory 
system,  fluid  was  forced  into  the  right  ovarian  vessel.  During 
the  course  of  the  injection  the  red  gelatine,  as  in  other  preceding 
experiments,  began  to  escape  from  the  cervical  canal. 

Examination  of  specimen. — On  opening  the  uterus  the  tumor 
was  found  to  be  a  large  interstitial  one,  undergoing  necrosis. 
The  peritoneal  covering  and  capsule  of  the  myoma  showed  a 
uniform  intense  red  and  blue  injection,  but  at  the  point  where 
it  presented  towards  the  uterine  cavity  was  especially  rich  in 
vessels.  The  uterine  cavity  was  considerably  lengthened  but 
not  distorted.  The  endometrium  was  of  a  deep  carmine  color 
with  numerous  blue  points  appearing  quite  uniformly  over  its 
surface.  The  tumor  itself  was  necrotic,  its  center  consisting  of 
a  soft  pulpy  mass.  The  study  of  the  injected  fields  in  connec- 
tion with  the  necrotic  process  is  interesting,  but  offers  no  novel 
observation.  As  would  be  expected,  the  areas  in  which  the 
circulation  has  been  retarded,  or  has  ceased  altogether,  are  the 
ones  undergoing  necrosis. 

The  posterior  portion  of  the  tumor,  next  to  the  uterine 
cavity,  is  poorly  vascularized,  but  near  the  apex  two  muscular 
whirls  are  still  preserved  which  contain  a  few  injected  vessels. 
The  central  necrotic  area  shows  no  trace  of  blood-vessels. 

The  capsule  of  the  tumor  at  its  apex  is  one-half  cm.,  in  the 
anterior  wall  2  cm.,  between  the  uterine  cornu  1  cm.,  and 
opposite  the  uterine  cavity  1  cm.  in  thickness. 

The  uterine  mucosa  is  intact  and  at  no  point  is  attenuated. 

In  this  case  the  vessels  of  the  capsule  between  the  mucosa 
and  uterine  cavity  were  quite  large  and  dilated. 
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Epitome  of  observations. — Large  intramural  myoma  under- 
going necrosis,  vascular  system  within  tumor  almost  com- 
pletely destroyed,  no  involvement  of  uterine  mucosa.  Menstrual 
bleeding  increased  but  no  inter- menstrual  flow. 

Remarks. — In  such  a  case  as  this  the  question  naturally 
arises,  What  are  the  chances  for  final  absorption  of  the  tumor? 
With  such  a  rich  vascular  supply  around  the  tumor  and  its  iso- 
lation from  the  uterine  cavity  the  probabilities  are  that  in  time 
it  would  have  entirely  disappeared.  The  retrogressive  changes, 
however,  might  have  been  slow,  and  the  symptoms  attending 
the  absorptive  process  so  unpleasant  that  we  cannot  consider 
this  a  ease  for  conservative  treatment,  especially  in  view  of  the 
fact  that  the  woman  was  42  years  old  at  the  time  of  her  admis- 
sion to  the  Hospital.  This  case  is  a  good  illustration  of  that 
type  so  frequently  referred  to  in  medical  literature  in  which 
the  tumor  disappears  at  or  about  the  menopause.  That  this 
occurrence,  however,  is  not  of  sufficient  certainty  to  be  de- 
pended upon  will  be  shown  in  the  reports  of  cases  from 
the  Johns  Hopkins  Hospital,  for  according  to  our  observa- 
tions the  menopause  is  quite  likely  to  be  much  slower  in 
appearing,  and  even  then  the  tumor  instead  of  decreasing  may 
grow  larger. 

I  can  hardly  think  it  possible  in  such  a  case  as  this  to 
much  success  with  a  conservative  operation;  on  the 
contrary,  I  should  consider  it  bad  surgery  to  attempt  to  save  a 
useless  organ  in  a  woman  42  years  of  age,  especially  if  this 
attempt  were  to  he  attended  with  more  danger  than  a  simple 
hysterectomy. 

Case  VI.  Menstrual  history. — Flow  began  at  14  years; 
regular  until  3  years  ago;  since  then  irregular,  occurring  some 
months  twice  and  then  possibly  not  for  two  months  or  more. 
Flow  not  excessive,  lasting  4  days. 

Description  of  specimen. — The  specimen  consists  of  a  myo- 
matous uterus  and  the  right  ovary  and  tube.  The  uterus  is 
irregular  in  shape,  being  distended  in  its  right  latero-posterior 
walls  by  a  globular  intramural  myoma  4x4  cm.  in  size.  With 
this  exception  the  general  form  of  the  uterus  is  pre 
measuring  7  cm.  in  length  by  8  cm.  in  greatest  width.  Length 
of  uterine  cavity  5  cm. 

Tube  and  ovary  have  been  densely  adherent,  and  are  more  or 
less  mutilated  by  the  operation. 

Injection. — Carmine  and  granular  ultramarine  blue  gelatine. 
Only  a  very  slight  amount  of  the  red  fluid  oozed  from  the 
uterine  cavity  during  the  injection. 

Examination  of  specimen. — Section  through  the  center  of 
uterus  shows  the  uterine  cavity  and  the  endometrium  to  be 
normal. 

The  myoma,  which  occupies  one  lateral  wall,  is  strictly  intra- 
mural and  does  not  impinge  upon  the  uterine  mucosa.  The 
tumor  itself  is  sparsely  vascularized,  but  has  a  very  rich  aggre- 
gation of  vessels  surrounding  it. 

Remarks. — In  this  case  the  indication  for  operation  was  the 
diseased  condition  of  the  ovaries  and  tubes,  the  myoma  being 
merely  a  coincident  complication. 

In  a  case  like  this,  unassociated  with  any  pathological 
condition  of  the  appendages,  the  line  of  treatment  should  be 
absolutely  conservative,  for  a  tumor  of  this  nature  gives  no 


discomfort  until  it  has  increased  very  markedly  in  size.  Willi 
a  simple  growth  like  this,  in  which  there  is  no  impingement 
upon  the  mucosa,  no  derangement  of  function  as  :i  rule 
The  slight  change  in  the  periodicity  of  the  menses  noted 
in  the  menstrual  history  can  be  accounted  for  much  more 
readily  by  the  diseased  condition  of  the  appendage  than 
through  any  influence  exerted  by  the  myoma. 

Case  VII.     Menstrual  history.     Until   a   few   months  ago 

Bow  has  been  profuse,  but  not   irregular;  since  then  it  has,  at 
times,  been  almost  constant. 

Description  of  specimen. — Specimen  consists  of  a  uterus  very 
greatly  distorted  by  three  myomata,  one  7x7  cm.  in  size,  occu- 
pying the  fundus  ;  the  other  two  (5x5x4  cm.  in  size)  the  lateral 
walls  of  the  uterus. 

Injection. — Carmine  and  granular  blue  gelatines.  At  the 
completion  of  the  injection  the  red  fluid  was  running  from  the 
uterus  in  quite  a  stream. 

Examination  of  specimen. — Section  through  the  nodule  in 
the  fundus  shows  it  to  be  poorly  vascularized  while  the  sur- 
rounding uterine  muscle  presents  a  uniform  red  color  with 
numerous  blue  points,  indicating  the  position  of  the  arteries. 
The  tumor  pushes  down  into  the  uterine  cavity  and  is  more 
than  half  submucous.  The  endometrium  over  the  tumor  has 
almost  entirely  disappeared,  leaving  the  tumor  towards  its 
apex  with  a  glazed  whitish  appearance  and  covered  by  thin- 
walled  exposed  vessels. 

The  mucosa  is  intact  at  the  base  of  the  tumor,  but  as  it 
extends  downward  gradually  becomes  thinner  and  thinner 
until  it  reaches  an  equatorial  zone  or  line  of  demarcation, 
where  it  is  completely  eroded  and  the  vessels  appear  upon  the 
surface.  From  the  appearance  of  the  vessels  they  are  without 
doubt  the  original  vessels  which  have  surrounded  the  tumor 
in  its  intramural  state,  and  with  its  mobilization  towards  the 
uterine  cavity,  have  been  pushed  ahead  of  it.  A  small  sub- 
mucous tumor  just  below  this  one  shows  the  same  character- 
istics. A  third  submucous  tumor  springing  from  the  lateral 
wall,  through  contact  with  the  large  tumor  has  been  deeply 
indented.  The  mucosa  of  that  portion  of  the  uterine  cavity 
not  impinged  upon  by  the  submucous  tumors  appears  consid- 
erably heaped  up  and  thickened. 

The  two  interstitial  nodules  show  a  moderately  good  injection, 
but  not  so  intense  as  that  of  the  surrounding  uterine  muscle. 

Epitome  of  observations. — Large  submucous  tumor,  the 
vessels  of  the  capsule  of  which  have  become  exposed  by  erosion 
and  have  given  rise  to  profuse  hemorrhage  through  rupture  and 
diapedesis.  Two  interstitial  tumors  showing  the  typical 
wreath-like  arrangement  of  then-  external  vessels  and  a  rela- 
tively poor  internal  vascularization. 

Remarks. — This  case  shows  best  of  all  the  mechanical  basis 
for  the  excessive  hemorrhage  in  advanced  types  of  submucous 
myomata.  Observations  made  in  preceding  cases  taken  in 
conjunction  with  the  evident  conclusions  which  may  be  drawn 
from  the  case  in  baud  permits  us  with  little  doubt  to  outline 
the  progress  and  the  attendant  symptoms  of  the  submucous 
tumor  distending  the  uterine  cavity.  At,  lir.-i  it  ;.  ■ 
as  an  interstitial  tumor,  with  a  rich  peripheral  blood  supply 
like  those   which    still   occupy   an  intramural    position,    but 
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through  a  disturbance  of  the  surrounding  equilibrium,  excited 
by  the  contraction  of  the  uterine  muscle,  it  has  begun  to  move 
towards  the  uterine  cavity,  that  being,  in  this  particular 
instance,  the  line  of  least  resistance. 

In  its  progress  it  has  carried  its  surrounding  wreath  of  vessels 
until  the  endometrium  has  been  reached,  and  this,  through 
the  excessive  tension  produced  by  the  tumor,  has  become  atten- 
uated and  finally  eroded  until  the  capsule  of  the  tumor,  with 
its  large  thin-walled  vessels,  were  exposed. 

As  resultant  symptoms  of  the  mobilization  of  this  tumor, 
there  was  first  an  increased  menstrual  flow,  due  simply  to 
congestion  and  stasis,  but  later  through  attenuation  of  the  en- 
dometrium and  exposure  of  its  vessels;  this  became  excessive 
and  finally  when  the  large  sinus-like  vessels  became  exposed, 
any  slight  exertion,  such  as  undue  exercise,  coitus,  etc.,  would 
give  rise  to  profuse  inter-menstrual  hemorrhages  simply  through 
excessive  diapedesis  and  actual  rupture  of  the  vessels. 

While  the  mucosa  in  the  areas  covering  the  myomata  was 
undergoing  erosion  that  of  the  remaining  portion  of  the  cavity 
was  being  heaped  up  and  increased  in  thickness,  not  only  by  a 
mere  mechanical  crowding  and  sliding  upon  its  muscular  base, 
but  also  through  an  actual  hypertrophy  or  through  congestion 
and  oedema. 

It  is  needless  to  say  that  any  course  of  treatment  in  this  case 
short  of  hysterectomy  would  be  questionable,  for  the  excessive 
involvement  and  great  increase  in  the  volume  of  the  uterus 
with  the  marked  distortion  of  the  cavity  would  leave  little  hope 
of  preserving  the  organ,  even  in  the  hands  of  the  most  skilled 
plastic  surgeon. 

Case  VIII.*     Menstrual  history. — No  derangement  of  flow. 

Desertion  of  sp>ecimen. — The  uterus  is  converted  into  a 
large  irregular  mass  21x18  cm.  in  size,  consisting  of  one  large 
subperitoneal  tumor  measuring  5x6  cm.,  several  small  ones  of 
the  same  variety,  and  numerous  palpable  interstitial  tumors. 

The  large  subperitoneal  tumor  has  become  pedunculated, 
and  although  the  blood  supply,  carried  through  the  thick, 
fleshy  pedicle  would  appear  to  be  sufficient  to  maintain  the 
nutrition  of  the  myoma,  it  has  secured  an  additional  source, 
having  established  an  adventitious  or  parasitic  communication 
with  the  vessels  of  the  left  ovary,  from  the  inner  pole  of  which 
a  large  congeries  of  vessels  cross  over  through  a  bridge  of 
adhesions  and  spread  out  upon  the  apex  of  the  tumor. 

Injection. — Liquid  Prussian  blue  with  cinnabar  granules 
held  in  suspension  by  agitation.     The  left  ovarian  artery  was 


*On  account  of  similarity  to  other  cases  in  this  report,  Cases  IX 
and  X  have  been  omitted. 


first  injected,  the  vessels  of  the  broad  ligament  and  the  ovary 
first  took  the  coloring  matter,  and  then  the  fluid  was  seen  to 
pass  over  the  bridge  of  adhesions  and  penetrate  the  apex  of  the 
tumor.  In  the  meantime  the  uterine  branch  of  the  ovarian 
artery  had  quickly  carried  the  fluid  to  the  uterus  and  almost 
simultaneously  with  the  appearance  in  the  tumor  of  the  blue 
color  from  the  adventitious  vessels,  it  was  also  beginning  to 
show  itself  in  the  pedicle  and  base  of  the  tumor.  About  this 
time  the  cannula  became  blocked  and  the  simple  blue  solution 
was  then  forced  into  the  opposite  ovarian  artery,  when  the 
tumor  and  the  remainder  of  the  uterus  assumed  a  deep  blue 
color. 

Examination  of  specimen. — On  bisection  of  the  tumor  mass  it 
was  found  that  the  large  subperitoneal  myoma,  notwithstand- 
ing its  adventitious  and  ordinary  blood  supplies,  was  undergo- 
ing necrosis,  the  center  having  already  been  converted  into  a 
pulpy  mass.  The  other  subperitoneal  and  two  or  more  of  the 
interstitial  growths  also  showed  a  very  poor  vascularization. 

The  uterine  cavity  occupied  a  median  position  between  the 
many  tumors  and,  although  distorted,  at  no  point  was  there 
any  invasion  by  the  interstitial  tumors. 

The  mucosa  in  general  was  thin  but  appeared  perfectly  nor- 
mal with  the  exception  of  an  area  where  a  slight  erosion  had 
occurred. 

At  this  spot  evidences  of  a  recent  hemorrhage  were  seen. 

Epitome  of  observation. — Subperitoneal  myoma  which,  not- 
withstanding a  second  or  adventitious  blood  supply  had 
undergone  necrosis.  Little  involvement  of  the  endometrium. 
Tumors  numerous,  but  all  interstitial  or  subperitoneal. 

Remarks. — This  case  represents  the  type  of  parasitic  tumors 
which  are  by  no  means  uncommon  within  the  abdomen. 

As  a  rule,  the  most  common  adventitious  vascular  source  in 
such  instances  is  the  omentum.  Frequently  the  nutrition  of 
myomata,  dermoid  and  simple  ovarian  cysts  is  greatly  increased 
by  the  penetration  of  the  growth  with  vessels  from  the  omen- 
tum. Indeed  it  is  not  uncommon  for  tumors  to  maintain  an 
existence  even  after  a  total  severance  from  their  original  blood 
supply. 

From  our  present  operative  standpoint  in  this  case,  only  the 
radical  operation  could  be  advised,  as  it  can  readily  be  appre- 
ciated, that  it  admitted  of  no  conservative  treatment. 

Note. — The  reader's  attention  is  called  to  a  colored  plate  in  Kelly's 
Operative  Gynecology,  Vol.  II,  p.  338,  Plate  XIX,  drawn  from  a  case 
in  my  series  of  injected  specimens  showing  all  the  types  of  tumors. 
The  relatively  poor  vascularization  of  the  tumors  stauds  iu  marked 
contrast  to  the  deep  carmine  red  of  the  uterine  musculature.  The  main 
source  of  hemorrhage  in  the  submucous  Variety  is  indicated  by  the 
vascular  halo  around  the  projecting-  tumor. 


A  STUDY  OF  SIXTY-SEVEN  CASES  OF  PRIMARY  MALIGNANT  TUMORS  OF  THE 

SUPRARENAL  GLAND. 

15  y  Otto  Ramsay,  M.  D.,  Baltimore,  Md.    Resident  Gynaecologist,  The  Johns  Hopkins  Hospital. 


Primary  malignant  tumors  of  the  suprarenal  gland  are 
among  the  rarer  forms  of  abdominal  new-growths,  and  it  is 
probably  for  this  reason  that  so  little  attention  has  been  paid 
to  them  in  medical  literature.     Now,  however,  as  sureness  in 


diagnosis  increases  and  as  abdominal  surgery  is  becoming 
daily  more  simple  and  less  dangerous,  it  seems  time  that  a 
more  prominent  place  should  be  given  them  in  the  roster  of 
abdominal  tumors. 


Jan.-Fbb  -Mabch,  1899.] 
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I  have  endeavored,  as  far  as  possible,  to  collect  all  the 
published  cases,  and  from  them  and  the  three  which  I  have 
seen  personally,  to  draw  some  conclusions  as  to  the  symptoms. 
the  prognosis  and  the  possibilities  of  operative  treatment.  No 
attempt  has  been  made  to  discuss  at  any  length  the  etiology  of 
these  growths,  as  it  would  involve  too  much  space  and  be 
merely  a  reiteration  of  views  already  published. 

Many  difficulties  have  beeu  encountered  in  this  task,  chiefly 
due  to  the  incompleteness  of  the  reports,  and  I  have  not 
attempted  to  change  the  classification  of  the  tumors  and  have 
tabulated  them  under  the  name  by  which  they  were  described 
by  the  author,  though  I  was  struck  with  the  number  of 
carcinomata  observed  by  the  older  writers  as  compared  with 
those  seen  at  the  present  time. 

The  first  two  cases  were  admitted  to  the  Gynaecological 
Department  of  the  Johns  Hopkins  Hospital,  and  were 
operated  upon  by  Dr.  Howard  A.  Kelly.  The  third  case,  which 
was  operated  upon  in  the  Surgical  Department,  I  owe  to  the 
courtesy  of  Dr.  J.  M.  T.  Finney. 

Case  I.— Globular  Tumor  in  the  Right  Renal  Region.  Operation. 
Reeotery. 

Mrs.  C,  white,  age  53,  was  admitted  to  the  Gynecological  Ward 
of  the  Johns  Hopkins  Hospital,  Dec.  26,  1896,  complaining  of  a 
tumor  in  the  right  side  of  the  abdomen.  Her  family  history  was 
good. 

She  has  had  the  usual  diseases  of  childhood,  but  otherwise  has 
always  been  a  healthy  woman.  Eight  years  before  a  cystic  tumor 
of  the  right  breast  was  removed.  She  had  always  menstruated 
irregularly,  the  menopause  occurring  at  the  age  of  50.  In  January, 
1895,  or  just  one  year  before  the  patient  was  admitted  to  the 
Hospital,  she  first  noticed  a  small,  hard,  oblong  mass  in  the  right 
side  of  the  abdomen,  which  has  slowly  increased  in  size  up  to  the 
present  time  accompanied  by  continuous  stinging  pain  in  the  right 
lower  abdomen,  which  has  been  much  more  severe  during  the  past 
three  weeks.  The  abdomen  has  never  been  distended,  and  she 
has  never  had  any  jaundice.  She  has  lost  20  pounds  in  the  last 
three  weeks,  is  thin  and  anaemic  in  appearance,  and  there  is  a  very 
slight  brownish  discoloration  of  the  skin  in  places.  The  patient 
has  never  noticed  any  discoloration  of  the  urine  by  blood,  and  on 
several  careful  urinary  examinations  after  her  admission  to  the 
Hospital  no  blood  could  be  detected.  The  bowels  have  always  been 
constipated. 

On  examination,  the  right  side  of  the  abdomen  is  found  to  be  the 
seat  of  a  large  globular  tumor,  which  occupies  chiefly  the  right 
hypochondriac,  the  right  side  of  the  epigastric,  and  the  upper 
portion  of  the  umbilical  regions,  and  the  right  flank  below  the  ribs 
is  bulged  out  by  this  tumor.  On  respiration  the  skin  is  seen  to 
move  over  the  tumor,  but  there  is  no  respiratory  movement  of  the 
tumor  itself.  On  palpation  a  globular  mass  is  felt,  occupying  the 
right  side  of  the  abdomen  and  reaching  to  the  middle  line. 
Above,  the  border  is  not  distinct,  but  a  deep  furrow  separates 
it  from  the  costal  margin.  The  most  prominent  portion  anteriorly 
is  occupied  by  a  hard,  rounded  ridge  extending  inward  and  slightly 
downward,  the  ridge  being  about  12  cm.  in  length  and  4  cm.  in 
breadth,  the  ends  appearing  gradually  to  merge  into  the  tumor, 
'ihe  surface  except  for  this  ridge  and  several  smaller  rounded 
prominences  is  smooth.  It  is  slightly  movable  towards  the  left 
to  firm  pressure  but  gives  the  feeling  of  a  fixed  tumor.  The 
measurement  from  above  downward  is  6i  inches,  the  greatest 
diameter  being  oblique,  from  the  external  border  downward  and 
inward— this  measurement  being  7  inches.  The  percussion  note 
over  the  tumor  is  only  slightly  tympanitic  in  quality,  save  over  the 
lower  inner  portion,  where  tympanitic  resonance  is  found. 


The  clinical  diagnosis  of  a  renal  new-growth  was  made  from  the 

position  of  the  tumor,  the  history  of  constant  increase  in  its  size, 
and  in  spite  of  blood  never  having  been  found  in  the  urine.  It 
must  be  stated  that  a  tumor  of  the  suprarenal  capsule  or  other 
retroperitoneal  growth  in  thissituation  was  never  for  a  moment  con- 
sidered, notwithstanding  the  presence  of  the  rounded  ridge,  so 
like  in  shape  and  size  to  a  kidney. 

Operation. — An  incision  was  made  in  the  median  line  12  cm.  in 
length.  On  opening  the  abdominal  cavity  the  tumor  was  found 
generally  adherent  and  crossed  on  the  lower  portion  by  the  colon  ; 
the  prominent  ridge  above  spoken  of  was  found  to  be  the  right 
kidney  displaced  and  lying  in  front  of  the  tumor.  The  peri- 
toneum was  carefully  stripped  off  on  both  sides,  the  operator 
working  down  towards  the  vessels  lying  under  the  tumor.  The 
ureter  was  first  recognized  and  cut  between  two  ligatures.  The 
tumor  was  then  somewhat  raised,  and  first  the  large  renal  vein  and 
then  the  artery  were  caught  and  tied,  these  maneuvers  being 
difficult  because  of  the  proximity  of  vena  cava.  An  enlarged 
gland  near  the  upper  portion  was  removed  with  the  tumor.  After 
the  tumor  was  removed  a  counter-opening  was  made  in  the 
lumbar  region  and  a  gauze  drain  inserted. 


Fig.  1. — Shape  and  position  of  tumor.  The  rounded  body  indicated 
wa9  the  misplaced  kidney. 

The  convalescence  was  retarded  during  the  first  three  days  by 
nausea  and  profuse  vomiting,  the  vomitus  being  a  brownish  fluid. 
The  pulse  during  the  first  few  days  was  rapid  and  weak.  The 
bowels  were  well  moved  on  the  fourth  day,  and  after  this  the  con- 
valescence was  uncomplicated. 

The  urine  during  the  first  day  after  operation  measured  260+cc, 
the  plus  mark  standing  for  an  unknown  amount  which  was  lost  ; 
on  the  second  day  025  CC,  on  the  third  day  275 +  cc,  and  on  the 
fourth  day  620  cc. 

In  a  note  made  just  before  her  discharge  from  the  Hospital  the 
slight  brownish  discoloration  of  the  skin  was  noted  as  disappear- 
ing. 

Pathological  Examination  of  the  Specimen  Removed.— The  specimen 
consists  of  the  right  kidney  and  a  large  retroperitoneal  tumoi 
The  tumor  is  irregularly  globular  in  shape,  measuring  11x11x13 
cm.,  and  presents  a  somewhat  lobulated  appearance,  the  larger 
nodules,  which  are  three  or  four  in  number,  averaging  :i  or  4  cm. 
in  diameter  and  projecting  1  or  2  cm.  above  the  general  surface  of 
the  tumor.  One  springing  from  the  upper  posterior  portion  is  firm 
and  resistant  to  the  touch,  the  remaining  nodules  and  the  large 
tumor  are  distinctly  fluctuant.  The  tumor  is  entirely  enveloped 
in  a  vascular  capsule  with  large  and  abundant   vessels  ramifying 
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through  it,  anil  where  this  is  stripped  off  the  tumor  is  of  a  yellowish 
color.  Situated  on  the  anterior  surface  of  the  tumor  and  attached 
to  it  by  the  lower  four-fifths  of  its  posterior  surface  by  connective 
tissue  is  the  slightly  enlarged  kidney,  measuring  13x7x3.5  cm.  The 
kidney  for  the  most  part  has  a  deep  red,  mottled  appearance,  but 
presents  a  few  bands  or  small  areas  of  whitish  fibrous  tissue,  and 
the  upper  portion  of  the  anterior  surface  is  occupied  by  an  oval 
area  5.5x3  cm.,  which  is  of  a  yellowish-white  color  and  slightly 
raised  above  the  surrounding  tissue. 

Surrounding  the  tumor  is  a  large  amount  of  adipose  tissue,  and 
ontheupper  end  of  the  kidney  is  aconical  body  2.3cm.  long,  firm  to 
tbe  touch  and  probably  an  enlarged  lymph  gland.  Originating 
from  the  junction  of  the  upper  and  middle  thirds  of  the  anterior 
margin  of  the  kidney  and  crossing  over  the  anterior  convexity  of 
the  tumor  is  the  flattened  ureter  resembling  an  empty  vein. 

After  hardening  in  Miiller's  fluid  and  alcohol  a  cross-section 
through  the  kidney  and  tumor  was  made,  dividing  it  into  two 
equal  halves,  and  it  was  then  found  that  it  was  a  thick-walled 
cyst,  the  walls  measuring  from  1  to  7  cm.  in  thickness,  and  the 
contents  a  thick  yellowish  colloid  material.  In  several  places 
in  the  wall,  especially  in  the  thicker  portions  which  represented 
the  bosses  above  spoken  of,  there  were  irregular  cyst-like  cavities 
containing  the  same  colloid  material.  Sections  made  through 
various  portions  of  the  wall  were  studied  microscopically  and 
the  following  characteristics  were  seen.  The  cyst  cavity  had 
no  definite  limiting  membrane,  it  being  bounded  by  a  layer  of 
connective  tissue  poor  in  cell  nuclei.  Deeper  in  the  tissue  the 
character  of  the  wall  changed  entirely.  Here  were  found  cells 
varying  greatly  in  size  and  shape,  some  round,  spindle,  or  irregu- 
larly shaped,  and  with  round  or  oval  rather  lightly  staining  nuclei, 
with  here  and  there  a  larger  cell  containing  from  3  to  7  nuclei. 
These  groups  of  cells  were  crossed  in  places  by  bands  of  lightly 
staining  tissue.  In  other  places  again  typical  myxomatous  tissue 
was  found,  and  scattered  through  the  wall  were  areas  of  connective 
tissue,  which  in  places  showed  hyaline  changes,  and  in  others  were 
thickly  set  with  numerous  small  round  cells,  with  round  deeply 
staining  nuclei.  The  tissue  showed  in  places  quite  a  number  of 
blood-vessels,  some  being  apparently  formed  of  the  tissue  cells, 
while  in  other  parts  of  the  section  the  blood-supply  is  very  poor, 
and  this  was  specially  noted  where  the  hyaline  changes  were  most 
marked.    No  suprarenal  tissue  was  found  in  any  of  the  sections. 

The  examination  of  tbe  enlarged  gland  showed  no  metastasis, 
there  being  merely  a  hyperplasia  of  the  tissue,  which  in  places 
showed  marked  hyaline  degeneration  and  commencing  calcifica- 
tion. The  kidney  also  showed  no  evidences  of  metastases  ;  the 
whitish  area  above  spoken  of  was  due  to  a  great  increase  in  the 
interstitial  connective  tissue,  with  loss  of  the  epithelium  of  the 
tubules  and  glomeruli,  probably  the  result  of  interference  with  the 
blood-supply. 

Diagnosis—  Fibro-myxo-sarcoma  of  the  right  suprarenal  gland. 

Case  11.— Large  Tumor  in  the  Left  Renal  Region.  Operation.    Death. 

Mrs.  C,  white,  aged  64,  was  admitted  to  the  .lohns  Hopkins  Hos- 
pital, February  11,  1897,  complaining  of  a  "lump"  in  the  left 
side  of  the  abdomen. 

Her  family  history  has  always  been  good,  and  she  has  been 
a  healthy  woman,  save  for  puerperal  fever,  which  followed  the 
birth  of  her  child.  The  climacteric  period  appeared  unusually 
early,  menstruation  ceasing  entirely  when  she  was  but  30  years  old. 
One  year  before  her  admission  she  began  to  feel  badly,  but  com- 
plained of  no  definite  illness.  Two  months  ago  she  first  noticed  a 
tumor  in  the  right  side  of  the  abdomen,  about  the  size,  at  that  time, 
of  a  goose  egg,  but  which  has  since  then  grown  rapidly,  though  with- 
out pain  of  any  kind.  She  has  lost  flesh  rapidly  of  late  and  feels 
weakand  exhausted.  The  bowels  have  been  obstinately  constipated 
and  she  complains  of  a  sense  of  obstruction  in  the  rectum.  The 
urine  never  showed  any  signs  of  blood,  and  careful  urinary  exami- 


nation, made  after  her  entrance  into  the  Hospital,  showed  a  complete 
absence  of  blood  from  the  urine. 

The  temperature  taken  twice  daily  for  a  week,  between  the  time 
of  entrance  into  the  Hospital  and  the  operation,  was  normal,  only 
twice  being  found  above  99°.  There  were  no  subnormal  drops  in  the 
temperature.     No  brownish  discoloration  of  the  skin. 

Physical  Examination. — On  inspection,  a  large  rounded  tumor  can 
be  seen  filling  the  whole  of  the  left  side  of  the  abdomen,  with  marked 
bulging  of  left  flank  below  the  ribs.  There  is  no  movement  of  the 
tumor  with  respiration.  On  palpation  the  tumor  is  found  to  be 
rounded,  and  no  sharp  edge  can  be  felt.  The  surface  is  smooth, 
and  the  tumor  has  an  elastic,  almost  fluctuant  feel.  It  extends 
from  just  below  the  costal  margin  above,  nearly  to  the  level  of  the 
anterior  superior  spine  below,  and  inward  nearly  to  the  median 
line.  In  its  transverse  diameter  the  tumor  measures  20  cm.  and 
measures  19  cm.  from  above  downward.  It  is  not  tender  on 
palpation,  and  is  almost  immovable,  though  with  firm  pressure 
it  can  be  pushed  slightly  towards  the  median  line.  On  percussion 
there  is  dull  tympany  over  the  lower  inner  portion,  and  here  gurg- 
ling can  be  felt  on  palpation.  The  border  of  the  liver  can  be  palpated 
2'/z  inches  below  the  costal  margin,  and  on  pressure  there  is  a 
sense  of  resistance  and  pain  in  the  epigastric  region. 


Tympany 


Fig.  -'. — Shows  position  of  tumor;  the  dark  line  is  drawn  to  indicate 
where  tlie  tympanitic  note  ended. 

The  clinical  diagnosis  was  "renal  tumor"  probably  sarcoma 
from  the  rapid  growth  and  elastic  semifluctuant  feel,  though  in 
this  case,  also,  blood  had  never  been  found  in  the  urine. 

Operation. — The  incision  was  made  over  the  most  prominent  por- 
tion of  the  mass,  beginning  at  the  left  linea  semilunaris,  on  a  level 
with  the  umbilicus,  and  extending  around  to  the  quadratus  lum- 
borum  muscle,  the  incision  measuring  25  cm.  in  length. 

On  opening  the  peritoneal  cavity  a  large  tumor  was  found  occu- 
pying the  left  renal  region,  the  surface  being  covered  with  extremely 
large  veins.  The  kidney  was  displaced  below  and  slightly  behind 
the  tumor,  making  it  impossible  to  palpate  it  during  the  physical 
examination.  The  peritoneum  was  incised  and  pressed  off  the 
tumor  by  blunt  dissection.  Several  large  veins  were  cut  and  tied, 
but  a  great  deal  of  blood  was  lost  while  attempting  to  free  the  tumor 
enough  to  reach  the  vessels  below.  By  careful  dissection,  however, 
the  tumor  was  partly  raised  from  its  bed,  when  on  using  a  little 
more  force  than  necessary  the  capsule  ruptured,  and  masses  of  a 
soft  tissue,  looking  like  brain  substance,  poured  out  of  the  rent, 
accompanied  by  free  hremorrhage.  After  this  the  attempt  to  remove 
the  tumor  completely  was  given  up,  the  principal  masses  being  taken 
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out  piece-meal,  one  portion  of  the  tumor  being  removed  with  the 
kidney.  The  vessels  were  tied,  ami  after  washing  out  much  of  the 
iletritus  with  hot  salt  solution,  a  ilrain  was  introduced  and  Un- 
wound closed.  On  removing  the  patient  from  the  operating  tahle, 
no  pulse  could  be  felt  at  the  wrist,  and  the  face  and  extremities 
were  cold  and  clammy.  On  her  return  to  the  ward,  the  f<><>t 
of  the  bed  was  raised,  stimulants  were  freely  given  hypodermically, 
and  1000  cc.  of  salt  solution  were  infused  under  the  breasts,  while 
the  arms  and  legs  were  bandaged.  In  spite  of  this  however,  she 
never  recovered  consciousness,  and  died  one  hour  after  leaving  the 
operating  room. 

No  autopsy  was  permitted,  so  we  were  unable  to  settle  the  ques- 
tion of  metastases. 

Pathological  Examination  of  the  Tissues  Removed. — The  specimen 
consists  of  a  left  kidney  and  a  large  tumor  mass,  weighing  to- 
gether 2340  grams.  The  tumor  was  mutilated  during  the  opera- 
tion, and  consists  of  several  large  masses,  to  one  of  which  the 
kidney  was  attached  by  its  anterior  surface.  The  tumor  consists 
of  a  thin  membranous  sac,  in  many  places  less  than  1  mm.  in  thick- 
ness. Springing  from  the  inner  surface  of  the  sac  and  forming  the 
contents  of  the  tumor  are  masses  of  exceedingly  friable  tissue 
which,  where  the  degeneration  is  not  too  far  advanced,  present  a 
tine  papillary  or  thread-like  structure.  On  section  of  some  of  the 
larger  masses  they  are  found  to  consist  of  a  fibril lated,  apparently 
myxomatous  tissue,  enclosing  irregular  masses  of  a  soft  brain-like 
substance.     The  surface  of  the  tumor  is  covered  by  dense  adhesions. 

The  kidney  measures  13x5.5x5  ;  its  surface  is  irregularly  nodu- 
lar, the  foetal  lobulations  being  well  marked  ;  the  color  is  bluish  or 
reddish.  The  lobules  are  in  part  firm  and  resistant,  represent- 
ing the  fcetal  lobulations  ;  in  other  places  they  consist  of  thin- 
walled  cysts,  varying  from  3  mm.  to  2.5  cm.  in  diameter.  Emerg- 
ing from  the  upper  and  lower  angles  of  the  hilum  are  two  ureters, 
and  several  large  arteries  are  present  in  the  hilum. 

Microscopically,  the  thin  membranous  sac  is  found  to  be  com- 
posed of  connective  tissue,  with  a  few  elastic  fibres  scattered 
through  it;  from  its  inner  surface  there  are  numerous  bands  of 
connective  tissue  extending  inward  toward  thecenter  of  thegrowth, 
and  in  the  meshes  thus  formed  are  found  cells,  varying  greatly  in 
size  and  shape,  some  being  oval,  some  round  and  some  very 
irregular.  The  nuclei  of  these  cells  are  usually  round  or  oval,  though 
in  places  they  are  very  irregular  and  stain  deeply.  Sections  cut 
from  the  centre  of  the  growth  show  the  same  characteristic  struc- 
ture, there  being  thick  bands  of  connective  tissue  extending  in 
various  directions  through  the  growth,  and  from  these  thick 
bands  smaller  bands  are  given,  dividing  the  groups  of  cells,  which 
in  some  places  are  packed  in  closely,  and  in  others  almost  every 
cell  is  separated  by  a  tine  connective  tissue  fibril  from  the  others  ; 
again,  in  other  places,  though  the  meshes  are  quite  good  size,  only  a 
few  irregularly  shaped  cells  are  found  in  it. 

The  blood-vessels  follow  chiefly  the  bands  of  connective  tissue, 
though  in  places  one  can  see  among  the  cells  blood  enclosed  either 
by  one  layer  of  flat  cells,  or  in  some  cases  apparently  limited  by 
the  tumor  tissue. 

The  kidney  showed  metastatic  growth,  following  closely  in  type 
the  primary  tumor. 

Diagnosis. — Large,  round-celled  alveolar  sarcoma. 

Case  III.— Globular  Tumor  in  the  Left  Renal  Region.  Operation. 
Death. 

Mr.  M.,  white,  set.  53,  was  admitted  to  the  Medical  Ward  of  the 
Johns  Hopkins  Hospital,  June  18,  18%,  complaining  of  the  presence 
of  a  tumor  in  the  right  side  of  the  abdomen.  The  patient  has  had 
the  usual  diseases  of  childhood  but  otherwise  considered  himself  a 
healthy  man,  and  denied  any  venereal  infection.  In  January,  1896, 
or  six  months  before  his  admission  to  the  Hospital  he  suffered  with 
an  attack  of  severe  pain  in  the  left  side,  which  his  physician 
thought  due  to  impaction  of  fseces  and   which  was   relieved   by 


simple  purgation,  but  after  the  pain  had  disappeared  a  lump  was 
discovered  in  the  same  side  of  the  abdomen,  which  never  disap- 
peared. Since  then  the  patient  has  never  had  an  acute  attack  like 
the  first  but  has  complained  at  times  of  some  soreness  localized  in 
the  left  side  and  never  radiating.  The  bowels  have  always  been 
regular.  The  stools  have  never  contained  blood  or  mucus,  and  he 
has  never  vomited,  nor  showed  any  signs  of  jaundice.  During  the 
six  months  he  has  lost  20  pounds  in  weight  and  becomes  very  easily 
exhausted  on  any  exertion.  The  urine  has  always  been  light  in 
color  and  normal  in  quantity.  The  clinical  and  microscopical 
examinations  of  the  urine  revealed  nothing  abnormal. 

Examination  shows  the  patient  to  be  a  healthy-looking  man, 
though  there  is  a  fairly  well  marked  cachexia.  The  heart  and 
lungs  are  normal.  In  the  left  hypochondrium  extending  into  the 
epigastrium  there  is  a  prominence  which  fills  the  costal  groove. 
On  palpation,  corresponding  to  this  area,  there  is  a  firm  mass 
occupying  the  left  half  of  the  epigastrium.  The  mass  does  not 
extend  much  beyond  the  middle  line.  Below,  itslopes  gradually 
and  passes  deeply  into  the  posterior  portion  of  the  abdominal 
cavity.  The  deepest  point  can  be  felt  almost  on  a  level  with  the 
umbilicus. 

Along  the  costal  margin  it  can  be  felt  passing'deeply  and  filling 
in  the  upper  part  of  the  space  between  the  costal  margin  and  the 
iliac  crest.  Fingers  in  the  renal  region  behind  push  the  mass 
forward,  though  it  is  difficult  to  outline  at  times  by  bimanua 
palpation,  and  there  is  some  tenderness  on  palpation. 


Fig.  3. — Shows  position  of  tumor.     Transverse  colon,  crossed  Inner 

portion. 

The  surface  of  the  tumor  is  somewhat  nodular  in  the  flank  and 
one  nodular  mass  can  be  felt  low  down  in  the  flank  below  the  level 
of  the  umbilicus.  Crossing  the  tumor  transversely  there  is  a  large 
sausage-shaped  mass,  probably  the  colon. 

After  a  week  the  patient  was  transferred  to  the  Surgical  Division 
and  operated  on  by  Dr.  J.  M.  T.  Finney,  June  30,  1890. 

Operation.  —  A  transverse  incision  was  made  below  the  costal 
margin  on  the  left  side.  The  tumor  was  found  to  be  quite  adherent 
and  was  removed  with  difficulty,  though  there  was  no  very  marked 
haemorrhage,  and  the  tumorwas  not  broken  up  duringthe  removal. 
It  was  doubtful  for  a  time  from  which  organ  the  tumor  sprang,  and 
it  was  at  first  considered  to  take  origin  from  the  left  kidney.  This 
was  found  intact  and  was  left  behind  during  the  removal  of  the 
tumor.  The  spleen  was  pushed  high  up  under  the  diaphragm, 
and  on  studying  the  relations  of  the  tumor  more  closely,  especially 
its  relations  to  the  kidney,  it  was  found  to  be  undoubtedly  supra- 
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renal  in  character.  As  the  patient  was  in  a  bad  condition  no  further 
search  was  made,  and  the  wound  was  closed. 

Death  occurred  at  2.45  A.  M.,  about  twelve  hours  after  the  oper- 
ation, from  shock. 

Pathological  Examination  of  the  Specimen  Removed. — The  tumor  is 
an  irregularly  round  mass  about  the  size  of  a  child's  head,  hard 
and  firm  in  consistence  over  most  of  its  area,  but  on  the  anterior 
surface  there  are  several  soft  cystic  elevations,  each  about  the  size 
of  an  English  walnut.  On  opening  one  of  these  a  soft  brownish 
material  characteristic  of  sarcoma  exudes,  and  through  the  opening 
a  probe  could  be  passed  well  into  the  centre  of  the  growth. 

Microscopical  Examination. — Thecapsule  isof  dense  fibroustissue, 
with  distinct  areas  of  round-cell  infiltration  in  places.  The  cells 
lying  immediately  beneath  the  capsule  are  irregular  in  shape  and 
vary  greatly  in  size,  some  large  and  oval,  with  irregular  nuclei, 
others  round,  and  others  again  almost  spindle-shaped.  Numerous 
connective-tissue  bands  divide  the  cells  up  into  groups,  and  in 
several  places  the  individual  cells  are  seen  separated  by  fine  con- 
nective-tissue fibres.  This  alveolar  arrangement  can  be  seen  in 
many  places,  some  of  the  alveoli  being  filled  with  the  irregular 
cells,  while  in  others  the  cells  are  principally  distributed  around 
the  edges. 

In  another  portion  of  the  tumor  many  small  blood-vessels  are 
seen  surrounded  by  denser  masses  of  cells,  which  apparently  take 
origin  from  the  small  blood-vessels  and  suggest  in  their  arrange- 
ment a  perithelioma.  Giant  cells  are  found  in  several  portions  of 
the  tumor,  usually  with  many  centrally  placed  nuclei,  and  a  pro- 
toplasm, granular,  and  staining  deeply  with  eosin,  and  there  is 
also  a  small  area  in  another  portion  of  the  tumor  which  looks  like 
normal  suprarenal  gland  tissue. 

Diagnosis. — Alveolar  sarcoma  of  suprarenal  gland. 

The  histogenesis  of  these  tumors  is  still  a  matter  of  discus- 
sion, and  many  observations  have  appeared  on  the  subject 
chiefly  iu  connection  with  the  new-growths  in  the  kidney, 
taking  origin  from  aberrant  suprarenal  tissue.  Upon  this 
point  very  little  of  added  importance  can  be  obtained  from 
my  specimens. 

One  interesting  thing,  however,  was  noted  in  the  micro- 
scopical examination  of  sections  from  the  tumor  in  Case  III. 
In  this  many  of  the  smaller  blood-vessels  were  found  sur- 
rounded by  dense  groups  of  cells,  which  apparently  took 
origin  from  the  endothelial  cells  of  the  vessel  wall,  and 
the  tumor  might  therefore  be  classed  as  a  perithelioma, 
though  I  have  considered  it  as  an  alveolar  sarcoma,  for  the 
principal  picture  was  of  a  tumor  of  this  type. 

The  ages  of  patients  affected  varied  widely,  and  in  the 
sixty-seven  eases  comprising  both  the  carcinomata  and  sar- 
comata, the  youngest  was  only  9  months  old,  while  the 
oldest  was  73  years. 

Out  of  37  cases  of  carcinoma,  22  occurred  in  the  male  and 
15  in  the  female  sex.  Mankiewicz,"  from  the  statistics  which 
he  gathered,  considered  carcinoma  more  common  in  the  male 
sex,  he  having  found  7  cases  in  the  male  to  4  in  the  female, 
and  my  statistics  bear  out  this  view,  though  from  the  limited 
number  very  little  dependence  can  be  placed  on  the  figures. 
The  average  age  in  the  37  cases  was  43.4  years,  the  youngest 
patient  being  3  years  old,  the  oldest  73  years  old,  and  both 
the  youngest  and  oldest  being  females. 

Table  I  shows  in  which  decades  the  carcinomata  occur 
most  frequently  : 


Table  I. 

Age  not  given  =2 

1  year  to  20  years=5 


20  " 

"  30 

<  =3 

30  " 

"  40 

'  =7 

40  " 

"  50 

'  =5 

50  " 

"  60 

'  =8 

60  " 

"  70 

'  =6 

70  " 

"  80 

'  =1 

The  averages  for  the  sarcomata  were  drawn  from  30  cases, 
of  which  14  occurred  in  the  male  and  11  in  the  female,  the 
sex  of  five  not  being  noted.  In  this  group  the  preponderance 
of  the  male  over  the  female  sex  is  not  so  marked.  The 
average  age  of  the  30  cases  was  31  years,  the  youugest  being 
6  months  old,  the  oldest  64  years. 

Table  II  shows  the  relative  frequency  of  occurrence  in  the 
various  decades  of  life  : 

Table  II. 

6  months  to  10  years  =  S 

10  years  "  20  "  =1 

20      "  "  30  "  =2 

30      "  "  40  "  =2 

40      "  "  50  "  =7  (?) 

50      "  "  60  "  =4 

60      "  "  70  "  =2 

I  am  sure  that  the  above  figures  are  not  of  much  value 
in  making  the  diagnosis  between  carcinoma  and  sarcoma, 
as  some  of  the  tumors  classified  as  carcinomata  were  undoubt- 
edly sarcomata,  and  probably  vice  versa,  but  they  show  that 
the  male  sex  is  more  frequently  attacked  than  the  female. 

Symptoms. 

Iu  first  studying  the  symptoms  connected  with  a  suprarenal 
neoplasm,  a  resemblance  to  the  classical  description  of  Addi- 
son's disease  is  immediately  seen.  This  resemblance  was  first 
noticed  by  Addison  himself  while  studying  the  disease  which 
has  received  his  name,  and  in  his  monograph'  he  speaks 
of  two  cases  of  secondary  carcinoma  of  the  suprarenal  gland  in 
both  of  which  many  of  'the  symptoms  were  similar  to  those 
occurring  in  tuberculosis  of  the  gland,  and  though  the  skin 
did  not  show  the  typical  bronzing  there  was  a  peculiar  dirty 
brownish  color  present,  which,  since  then,  has  been  noted  by 
other  observers  as  occurring  in  the  new-growrths  of  the 
suprarenal  gland.  From  these  two  cases  Addison  classified 
malignant  neoplasms  of  the  suprarenal  as  one  of  the  causes  of 
Addison's  disease. 

On  considering,  however,  more  carefully  the  symptoms 
complained  of  in  the  cases  collected,  and  iu  comparing  them 
with  the  definition  given  by  Addison,  the  resemblance  is 
not  nearly  so  marked,  and  especially  the  skin  changes  and  the 
disturbances  of  the  circulatory  system  are  absent  iu  most  of 
our  cases.        » 

I  will  not  attempt  the  question  as  to  whether  in  Addison's 
disease,  and  of  course  also  in  other  disturbance  or  destruction 
of  suprarenal  capsule,  the  symptoms,  more  especially  the  skin 
changes,  are  due  to  changes  in  the  suprarenal   itself,  or  to 
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involvement  of  the  sympathetic  nervous  system,  but  will 
merelv  quote  several  interesting  cases,  as  tending  to  prove 
that  some  of  the  symptoms  may  be  due  to  involvement 
sympathetic  fibres,  rather  than  to  changes  in  the  suprarenal 
gland.  Fleiner"  described  a  case  of  primary  carcinoma  of  tin 
Btomach  with  metastases  to  various  abdominal  organs,  among 
them  the  suprarenal  glands.  There  was  a  distinct  bronzing  of 
the  skin  and  of  the  mucous  membrane  of  the  mouth,  and 
besides  the  carcinoma  of  the  suprarenal  there  was  a  carcinoma- 
tous involvement  of  the  abdominal  sympathetic  nerves.  Leva1" 
describes  two  cases  of  primary  suprarenal  new-growth  without 
pigmentation,  in  which  the  abdominal  sympathetic  nerves 
were  not  involved,  and  explains  the  common  absence  of 
bronzing  in  this  affection  by  the  idea  that  the  bronzing  is  due 
rather  to  involvement  of  the  sympathetic  nerves  thau  to 
changes  in  the  suprarenal  gland,  and  he  thinks  tuberculosis 
is  much  more  apt  to  involve  the  sympathetics,  and  therefore, 
more  apt  to  cause  the  bronzing. 

The  case  of  Fleiner  seems  to  bear  out  Leva's  theory  quite 
well,  and  it  seems  rather  strange,  to  say  the  least,  that  if  the 
pigmentation  is  due  to  destruction  of  the  gland  alone  why  we 
should  not  always  see  it  in  malignant  growths. 

In  the  attempt  to  classify  the  symptoms,  carelessness  in  re- 
porting cases  gave  much  trouble ;  I  found  also  a  certain  number 
of  cases  in  which  the  symptoms  given  were  evidently  due  to 
other  diseases,  which  were  either  the  actual  cause  of  death,  or 
which  were  so  marked  as  to  mask  the  suprarenal  symptoms. 

In  the  67  cases  collected  there  were  only  37  which  could  be 
used  in  studyiug  the  symptoms.  In  these,  the  following  symp- 
toms were  seen,  cited  in  the  order  of  frequency. 

The  most  frequent  symptom,  seen  in  22  patients,  was  a 
marked  and  steadily  increasing  loss  of  strength,  accompanied 
in  many  cases  by  extreme  languor  and  debility.  Affleck  and 
Leith"1  call  especial  attention  to  this  languor  in  a  case  which 
they  report,  and  say  that  "the  difficulty  of  arriving  at  any 
diagnosis  was  enhanced  by  the  natural  apathy  and  indifference 
of  the  patient,  due,  no  doubt,  to  the  disease."  Emaciation 
varying  greatly  in  degree  was  noted  in  20  cases;  in  some  of 
these  the  loss  of  flesh  was  apparently  not  very  marked,  though 
in  a  few  it  was  noted  as  extreme. 

The  intestinal  system  was  the  next  attacked,  in  point  of 
frequency :  twelve  patients  out  of  37  complained  of  nausea  and 
vomiting.  In  nine  there  was  loss  of  appetite ;  in  four,  diarrhoea; 
and  in  five,  constipation.  The  circulatory  system  as  compared 
to  Addison's  disease  was  rarely  involved:  four  patients  com- 
plained of  palpitation  of  the  heart,  and  in  one  the  pulse  was 
weak  and  thready.  Six  suffered  with  cedema  of  the  leg-,  due 
in  most  of  the  cases  at  least  to  renal  changes  and  not  connected 
with  the  new-growth.  Anasmia,  varying  from  slight  pallor  to 
a  high  grade,  was  noted  in  seven  cases. 

Of  interest  is  the  fact  that  though  there  was  extension  of 
the  growth  into  the  vena  cava  and  thrombosis,  in  four  or  live 
cases,  these  did  not  suffer  with  oedema.  Affleck  and  Leith" 
call  attention  to  this  fact,  and  explain  it  by  the  collateral 
circulation  which  is  established. 

Complaint  of  pain  located  in  various  parts  of  the  body 
was  made  in  25  cases.  In  some  it  was  found  in  one  or  the 
other  renal  regions  behind;  again  it  occupied  the  whole  back, 


extending  upwards  into  the  shoulders,  or  downward  iuto  the 
thighs ;  others  again  complained  of  pain  in  the  epigastrium  or 
in  one  or  the  other  hypochondriac  regions  ;  and  in  several  there 
was  marked  tenderness  on  pressure  either  in  the  epigastrium 
or  over  the  tumor.  The  pain  was  usually  of  an  intermitteni 
character  when  present,  though  occasionally  it  was  continuous. 
In  one  case  there  was  such  severe  pain  in  the  knee  and  ankle 
joints  that  the  medical  attendant  considered  the  patient  to  be 
suffering  with  rheumatism. 

The  skin  changes  were  usually  not  marked;  three  out  of  the 
37  showed  distinct  bronzing  of  the  skin,  and  in  nine  there  was 
some  change  in  the  color  or  texture  of  the  skin,  as  for  instance 
several  patients  were  described  as  having  a  slight  brownish 
discoloration  ;  in  others  the  skin  was  muddy  looking,  or  of  a 
yellowish  color.  In  three  patients  there  was  marked  jaundice 
due  to  coincident  hepatic  disease.  In  two  there  was  a  pecu- 
liar profuse  growth  of  hair ;  both  of  these  cases  were  in  young 
female  children,  the  one  reported  by  Cayley6  was  a  girl  of 
three  years,  in  whom  the  eyebrows  were  thick  and  bushy,  and 
there  was  a  line  of  dark  hair  on  the  upper  lip.  Fox's"  case 
was  a  girl,  also  of  about  three  years,  spoken  of  as  gross  and 
bloated,  with  the  whole  body  surface  remarkably  hairy, 
especially  about  the  genitals  and  pubic  regions. 

Sleeplessness  is  noted  by  Hausmann"  as  occurring  in  a 
case  reported  by  him,  and  he  quotes  Addison  who  has  spoken 
of  its  occurrence  in  Addison's  disease.  I  have  not  noted  this 
symptom  in  any  of  the  other  cases;  on  the  contrary,  the 
tendency  of  the  disease  is  to  give  rise  to  dulness  and  apathy. 

The  temperature  is  usually  normal,  there  being  but  three 
cases  in  which  any  marked  rise  of*temperature  above  the  normal 
was  noted,  and  in  these  three  the  rises  of  temperature  were  due 
to  coincident  lung  disease.  Berdach"  is  inclined  to  think 
malignant  disease  of  the  suprarenal  is  often  accompanied  by 
a  lowering  of  the  temperature,  and  he  has  reported  a  case 
illustrating  this  view,  and  to  prove  his  theory  has  experimented 
with  dogs  by  removing  both  suprarenals,  with  the  result  of 
lowering  the  temperature  in  every  case.  The  reported  cases, 
however,  do  not  bear  out  his  view,  and  I  have  found  only  one 
other  in  which  any  record  of  the  lowered  bodily  temper- 
ature was  made.  The  temperature  in  all  three  cases  in  my 
list  was  either  normal  or  slightly  above  the  normal  occasionally. 

Usematuria  has  been  noted  twice  in  the  67  cases,  and  this  is 
important,  as  it  makes  the  differential  diagnosis  between  renal 
and  Buprarenal  tumors  more  difficult.  In  one  case  reported 
by  Troisier,32  the  haemorrhage  was  due  to  a  secondary  cauli- 
flower growth  in  the  renal  pelvis,  and  the  haemorrhage  in  the 
second  case  was  due,  evidently,  to  cystic  changes  in  the  kidney, 
as  there  had  been  a  tumor  present  in  the  renal  region  for  eight 
years,  during  which  time  the  haemorrhage  had  lasted,  and  at 
the  autopsy,  besides  a  primary  sarcoma  of  the  suprarenal  gland, 
the  palpable  tumor  previously  felt  was  found  to  be  a  cystic 
kidney. 

The  presence  of  a  tumor  was  noted  a  good  many  times,  but 
in  such  a  way  that  it  was  impossible  in  some  of  them  to  tell 
whether  it  was  not  first  seen  post  mortem,  and  as  a  careful 
description  of  its  appearance,  position  and  relations  was  never 
given,  it  would  be  useless  to  merely  cite  the  number  of  times 
in  which  a  tumor  had  been  noticed. 
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I  wish  next  to  call  attention  to  a  certain  number  of  cases  in 
which  the  new-growth  caused  no  symptoms  referable  to  the 
suprarenal.  Out  of  the  67  cases,  13  can  be  grouped  under  this 
heading.  There  were  five  in  which  the  symptoms  were 
entirely  confined  to  the  respiratory  tract ;  one  died  of  pneu- 
monia, another  of  gangrene  of  the  lung,  two  from  extensive 
metastatic  growths  in  the  lung,  the  symptoms  being  entirely 
referred  here,  and  in  the  fifth  case,  the  only  symptoms  were  au 
intense  bronchitis  and  weakness. 

Of  the  remaining  eight  cases  several  were  interesting ;  for 
instance  Wallman"  reports  a  case  of  a  young  dragoon  corporal 
who,  admitted  to  the  Hospital  for  the  treatment  of  an  ulcer 
over  the  shoulder  blade,  was  suddenly  attacked  by  oedema  of 
the  glottis.  At  the  autopsy  scirrhous  changes  in  the  right 
suprarenal  gland  were  found.  Greenhow'4  had  a  patient,  a 
young  girl  aged  twelve,  who,  two  months  previous  to  her 
death  had  scarlet  fever,  and  following  this  a  general  oedema, 
but  no  symptom  referable  to  the  suprarenal,  though  she  had 
quite  an  extensive  growth  in  this  gland.  Wigglesworth"  also 
reports  the  case  of  an  old  woman  dying  of  "  general  decay 
following  cerebral  atrophy,"  and  at  the  autopsy  marked  carci- 
nomatous changes  were  found  in  the  suprarenal  gland.  The 
remainder  of  the  eight  cases  gave  about  the  same  history. 

Diagnosis. 

That  the  diagnosis  is  very  difficult,  and  in  some  cases 
impossible,  cannot  be  doubted,  but  I  think  with  careful 
study  of  the  cases  which  we  may  see,  there  are  at  least  a 
certain  number  in  which  a  diagnosis  might  be  made.  In  con- 
sidering the  symptomatology,  the  most  striking  symptoms  are 
the  marked  and  steadily  increasing  loss  of  strength  often 
accompanied  by  great  languor  and  debility  ;  the  pain  usually 
deeply  seated  in  the  abdominal  cavity  or  radiating  from  one 
or  the  other  renal  regions;  the  marked  emaciation  and  the 
various  digestive  and  intestinal  disturbances,  added  to  which 
are  in  some  cases  the  slight  skin  changes.  If,  in  addition  to 
these  symptoms,  there  is  a  tumor  present  in  one  or  the  other 
renal  regions  we  have  a  set  of  symptoms  which,  while  not 
characteristic,  are  suggestive,  and  which  would  point  to  the 
possibility  of  a  suprarenal  origin.  These  symptoms  are,  un- 
fortunately, not  always  present,  and  in  the  reported  cases  it  is 
rare  to  find  the  whole  set  clearly  marked,  especially  in  com- 
bination with  an  abdominal  tumor.  The  cases  in  which  no 
abdominal  tumor  can  be  palpated  are  of  course  much  more 
difficult  to  diagnose,  and  I  doubt  if  in  th.se  a  j>ositive  diag- 
nosis can  be  made.  Affleck  and  Leith36  report  a  case  of  this 
kind,  the  patient  having  great  and  increasing  weakness, 
gradual  emaciation,  loss  of  appetite,  nausea  and  vomiting,  and 
pain  in  the  loins,  passing  thence  around  the  abdomen  and  down 
into  the  thighs.  There  were  no  skin  changes  and  no  tumor 
palpable.  This  case  was  not  diagnosed  during  life,  though 
most  of  what  we  may  call  the  cardinal  symptoms  were 
present. 

The  foregoing  being  the  principal  symptoms  on  which  a 
diagnosis  may  be  based,  what  are  the  other  conditions  which 
may  simulate  a  suprarenal  neoplasm  ? 

The  first  of  course  to  be  studied  are  other  changes  occurring 
in  the  suprarenal  gland  itself.     Of  these  the  only  ones  which 


can  be  mistaken  for  a  malignant  tumor  are  blood  cysts  and 
occasionally  tuberculosis,  the  so-called  adenomata  being 
usually  very  small  and  giving  rise  to  no  symptoms. 

Blood  cysts  of  the  suprarenal  are  rare.  Drouboix b9  has 
collected  a  number,  and  I  have  been  able  to  find  several  others. 
Their  origin  is  not  at  all  clear,  but  they  are  probably  the 
result  of  a  necrosis  in  the  centre  of  a  new-growth,  usually  an 
adenoma  with  a  subsequent  haemorrhage  into  the  necrotic 
area.  The  symptoms  in  some  of  the  reported  cases  are  exactly 
those  of  a  malignant  tumor,  and  I  do  not  see  here  how  a 
differential  diagnosis  would  be  possible.  I  will  quote  two  of 
the  most  striking  ones  as  of  interest.  Carriugton's"  case 
occurred  in  a  Swede  aged  54  years.  He  gave  a  history  of 
gradually  increasing  languor  and  weakness,  and  gradually 
increasing  epigastric  pain,  for  two  months  preceding  his 
entrance  into  the  Hospital.  On  admission  he  was  weak  and 
languid,  somewhat  emaciated,  his  mind  wandering  at  times. 
No  nausea  or  vomiting  was  complained  of.  On  examination  a 
tumor  was  felt  in  the  epigastric  region,  descending  with 
respiration  and  tender  on  pressure.  There  was  a  darkening 
of  the  skin  around  the  nipples  and  on  the  penis  and  scrotum, 
and  this  pigmentation  became  more  marked  before  his  death, 
which  occurred  three  weeks  later.  At  the  autopsy  both 
adrenals  were  found  changed  into  cysts,  globular  in  form 
and  about  the  size  of  au  orange.  On  section  they  were  found 
filled  with  a  light  brown,  grumous  altered  blood.  The  cyst 
walls  on  microscopial  examination  were  found  composed  of 
normal  suprarenal  tissue.  Floersheim  and  Ouvry60  also 
report  a  blood  cyst  of  the  left  suprarenal  which  simu- 
lated a  new-growth.  The  patient  was  a  woman  aged  36, 
who  began  to  suffer  three  years  before  with  pain  in  the 
lower  portion  of  the  left  chest,  becoming  worse  after  eating 
and  causing  attacks  of  dyspnoea  and  a  feeling  of  constric- 
tion. Examination  revealed  a  hard  mass  in  the  left  hypo- 
chondriac region  in  the  position  of  the  left  kidney.  The 
urine  was  normal.  She  was  operated  upon,  a  median  incision 
being  made,  and  the  tumor  was  found  to  be  a  retroperitoneal 
cyst.  It  was  punctured  and  three  litres  of  a  brownish  fluid 
were  evacuated.  The  walls  of  the  cyst  were  then  attached  tc 
the  walls  of  the  incision  and  the  wound  was  dressed.  The 
patient  died  of  peritonitis,  and  at  the  autopsy  the  cyst  was 
found  to  be  retroperitoneal,  the  kidney  lying  below  and 
attached  to  it  by  the  convex  border.  The  walls  of  the  cyst 
which  were  from  6  to  ?  mm.  in  thickness,  were  found  on 
microscopical  examination  to  be  composed  of  suprarenal 
tissue. 

That  tuberculosis  of  the  suprarenal  might  simulate  a  new- 
growth  is  also  easy  to  conceive,  though  it  is  rare  to  find  a 
palpable  tumor  in  these  cases.  A.  F.  Jonas6'  has  just  pub- 
lished a  case  which  demonstrates  this.  The  patient  had  a 
palpable  tumor  in  the  renal  region  with  symptoms  pointing 
to  a  suprarenal  tumor.  Dr.  Jonas  did  an  exploratory  opera- 
tion and  was  able  to  remove  the  suprarenal  growth  which 
proved  on  examination  to  be  tubercular.  The  patient  got 
well. 

Tumors  of  the  kidney  are  most  often  confused  with 
suprarenal  growths,  and  among  the  collected  cases  I  found 
eight   in  which   the  diagnosis  of  renal  neoplasm   had  been 
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made.     This   is  not  surprising   when  we   consider  that   the 

suprarenal  tumor  is  retroperitoneal,  and  occupies  the  same 
position  as  would  an  enlarged  kidney.  The  differentia]  diag- 
nosis is  based  on  the  difference  in  the  symptoms  complained  of 

in  the  two  conditions,  and  on  the  presenceof  hematuria  accom- 
panying the  renal  neoplasm.  This  symptom,  according  to  most 
observers,  occurs  in  about  50  per  cent,  of  renal  neoplasms, 
and  its  presence  might  be  considered  conclusive,  though  as  we 
have  seen  above,  hematuria  was  present  with  two  cases  of 
suprarenal  tumor,  in  one  due  to  a  secondary  carcinoma  in  the 
renal  pelvis,  and  in  the  other  to  advanced  cystic  disease  of 
the  kidney. 

Rarely  the  kidney  may  be  felt  displaced  by  the  suprarenal 
tumor,  as  occurred  in  Case  I  of  our  series,  though  even 
when  felt  it  is  difficult  to  recognize  as  the  kidney.  This 
possibility  as  an  aid  to  diagnosis  has  also  beeii  noted  by  Pawlik 
in  an  article  on  renal  surgery  in  one  of  the  German  journals. 

Tumors  of  the  liver  have  also  been  diagnosed  where  the 
trouble  Was  really  in  the  suprarenal,  though  in  these  cases  the 
diagnosis  has  been  entirely  based  on  the  presence  of  a  large 
tumor  in  the  hepatic  region,  and  careful  consideration  of  the 
symptoms  and  a  painstaking  physical  examination  would,  in 
most  cases  at  least,  serve  to  distinguish  the  two. 

Other  conditions  might  also  simulate  a  suprarenal  tumor, 
as  Berdach'6  in  his  article  discusses  the  possibility  of  differ- 
entiating from  retroperitoneal  glands  or  a  pancreatic  cyst  or 
neoplasm.  Especially  with  a  pancreatic  cyst  one  could 
imagine  the  diagnosis  to  be  difficult,  as  here  also  we  get  the 
emaciation,  epigastric  distress  and  nausea  and  vomiting,  but 
the  tumor  is  usually  differently  situated,  and  there  are  other 
symptoms  which  do  not  occur  with  the  suprarenal  disease. 

Having  considered  the  diagnosis  it  may  be  of  interest  to 
review  our  cases  again  briefly. 

In  Case  I  it  seems  npw  that  the  diagnosis  should  have  been 
made,  as  she  had  many  symptoms  pointing  to  the  suprarenal 
origin  of  the  tumor.  The  presence  of  the  kidney-shaped 
prominence  on  the  surface  of  the  tumor,  the  complete  absence 
of  blood  from  the  urine  throughout  the  whole  illness,  the 
slight  brownish  discoloration  of  the  skin  and  the  steady  loss 
of  flesh  and  strength  were  all  of  importance. 

I  !ase  II  would  have  been  more  difficult  to  diagnose  correctly, 
as  the  symptoms  were  not  so  definite,  and  save  for  the  com- 
plaint of  feeling  weak  and  badly  and  the  rapid  loss  of  flesh, 
there  were  no  definite  symjitoms  pointing  to  the  suprarenal 
origin. 

Case  III  was  also  diagnosed  by  the  surgical  staff  without 
hesitation  as  a  renal  new-growth,  and  it  was  not  until  tin1 
incision  was  made  that  its  true  character  was  seen. 

Treatment. 

The  treatment  must  necessarily  be  surgical,  and  unfortu- 
nately there  have  not  been  enough  cases  operated  upon  to  In- 
able  to  draw  any  very  definite  conclusions  from  them,  so  the 
indications  and  probable  prognosis  will  have  to  be  largely 
obtained  from  a  study  of  the  symptoms,  duration,  and  post- 
mortem discoveries. 

One  learns  first  from  a  study  of  the  symptoms  that  the 
disease  is  insidious  in  its  onset,  which  tends  to  make  a 


iy  of  if  rare,  and  when  mire  developed  the  condition 
of  the  patient  rapidly  grows  worse;  and  on  this  account  any 
severe  operation  is  more  dangerous  than  it  otherwise  would 
lie.  That  the  course  is  a  rapid  one  is  shown  in  the  facf  thai 
the  average  duration  in  2G  cases  of  carcinoma  was.  from  the 
onset  of  the  first  symptom,  10.6  months,  the  least  duration 
being  6  weeks  and  the  longest  36  months.  In  sarcoma  the 
average  duration  from  the  onset  of  the  first  symptom  was 
even  shorter,  being  but  6.7  months,  the  least  duration  one 
mouth  and  the  greatest  13  months. 

In  examining  the  autopsy  reports  one  finds  there  also  several 
striking  points  which  would  evidently  have  an  important 
bearing  on  the  question  of  successful  operation. 

The  first  question  which  arises  naturally  when  there  are 
two  organs  of  the  same  character  in  the  body  and  one  is  to  be 
removed,  is  what  is  the  condition  of  the  opposite  organ  ?  and 
when  the  retention  of  one  is  necessary  to  life  this  is  a  \> -n 
vital  question.  This  of  course  can  only  be  answered  in  an 
incomplete  way  from  the  findings  at  autopsy,  as  necessarily  in 
these  cases  the  most  ample  time  possible  is  given  for  the  for- 
mation of  metastases,  but  even  with  this  the  observer  cannot 
but  be  struck  with  the  great  frequency  with  which  both 
glands  are  involved,  and  also  by  the  fact  that  in  so  many 
cases  the  glands  on  both  sides  are  so  nearly  equal  in  size  and 
general  appearance,  denoting  either  a  simultaneous  primary 
involvement  or  very  early  metastases.  This  is  more  especially 
marked  in  the  carcinomata,  there  being  in  30  cases  where  the 
side  affected  was  noted  17  in  which  both  glands  were  involved, 
the  right  side  being  alone  affected  in  6  and  the  left  side 
in  7.  Among  the  sarcomata  this  was  not  so  marked ;  in  28 
cases  where  the  side  was  noted  only  8  had  both  glands  in- 
volved, the  right  alone  being  sarcomatous  in  10  and  the  left 
in  10. 

The  frequency  of  metastases  is  also  important,  and  the 
study  of  these  from  the  post-mortem  room  is  open  to  the 
same  criticism,  namely,  that  they  had  the  longest  possible 
time  to  develop,  and  that  we  should  not  be  so  likely  to  find 
(hem  at  an  early  operation.  I  attempted  to  get  further  light 
on  this  by  studying  the  number  of  organs  involved  in  the 
metastases  and  their  apparent  age,  but  found  it  impossible  to 
get  any  reliable  figures  because  of  the  incompleteness  of  the 
reports,  but  gathered  enough  to  convince  myself  thai  the 
metastases  in  a  good  proportion  of  the  cases  occurred  quite 
early,  and  were  pretty  widely  diffused.      In  the  carcinomata 

there  were  28  cases  where   metastases  were  found  in  •  or 

more  organs,  and  in  only  three  were  they  noted  as  not  being 
present.  The  other  six  cases  were  so  incompletely  reported 
that  their  presence  or  absence  could  not  be  determined.  In 
the  sarcomata  the  metastases  were  not  so  frequent,  being 
present  in  14  cases,  noted  as  not  present,  in  6  cases  and  in  L0 
eases  it  was  impossible  to  tell  from  the  report  whether  present 
or  not. 

Among  the  carcinomata  the  organs  most  frequently  affected 
were  the  lung  in  15  cases,  the  kidney  in  13  eases,  the  live]  in 
11  cases,  the  retroperitoneal  glands  in  7  cases,  the  stomai  b  in 
5  cases,  the  pleura  and  heart  in  1  ease-  each,  and  almost  every 
other  organ  in  the  body  was  noted  as  involved  unci-  or  twice. 

The  sarcomata  affected  the  liver  in  6  casi  -,  the  kidney  in  5 
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cases,  the  lung  and  the  pleura  each  in  3  cases,  and  most  of 
the  other  organs  once  or  twice. 

From  these  facts  we  may  justly  conclude,  first,  that  an  early 
operation  is  of  vital  importance,  as,  because  of  the  insidious 
onset  and  rapid  course,  we  will  have  to  combat  later,  besides 
the  difficulties  of  the  operation  itself,  the  lowered  vitality  and 
the  lowered  resistance  of  the  patient.  Second,  that  because  of 
the  probable  early  occurrence  of  metastases  and  the  frequent 
involvement  of  both  glands,  the  prognosis  for  final  cure,  even 
in  the  result  of  a  successful  operation,  is  unfavorable  to  say 
the  least.  Third,  that  because  of  the  less  frequent  involve- 
ment of  both  glands,  and  the  less  frequent  metastases,  the 
prognosis  in  sarcomata  is  more  favorable  than  in  carcino- 
mata. 

The  study  of  the  difficulties  occurring  during  the  operation, 
and  the  results  following  it,  naturally  come  next,  and  though 
we  have  but  five  from  which  to  draw  any  conclusions,  there 
are  several  interesting  facts  to  be  obtained  from  them.  The 
cases  are  the  three  which  I  have  reported,  a  case  reported  by 
Roberts,66  of  Philadelphia,  with  a  fatal  result,  and  two  so- 
called  suprarenal  tumors  removed  by  Knowsley  Thornton,63 
with  good  results  and  briefly  mentioned  in  his  monograph 
"  Surgery  of  the  Kidneys."  Only  one  of  these  can  be  used,  as 
the  other  was  undoubtedly  a  new-growth  in  an  aberrant  supra- 
renal gland  in  the  kidney,  for  he  speaks  of  the  tumor  as 
being  surrounded  by  kidney  tissue.  Of  these  five,  three 
resulted  fatally:  two  immediately  following  the  operation, 
and  one  in  three  weeks. 

In  Case  I  of  our  series  the  growth  was  firm  and  well  outlined, 
and  not  adherent,  and  though  some  trouble  was  experienced 
in  raising  it  from  its  bed  and  tying  the  vessels,  the  operation 
was  not  especially  difficult,  and  except  for  the  removal  of 
the  kidney  with  the  tumor,  gave  no  cause  for  anxiety,  and 
as  the  result  showed  was  perfectly  successful.  No  troublesome 
haemorrhage  occurred  during  the  removal.  This  case  illustrates 
the  most  favorable  growth  that  could  be  encountered.  In  our 
second  case,  however,  a  growth  of  a  different  character  was 
found,  illustrating  well  one  of  the  difficulties  which  will  be  met, 
namely,  a  soft,  friable  tumor  which  when  handled  the  least 
roughly  breaks  down  and  gives  rise  to  almost  uncontrollable 
haemorrhage,  besides  making  it  impossible  to  remove  it  entirely. 
])r.  Roberts  encountered  the  same  difficulty  in  his  case,  and 
was  compelled  to  abandon  the  operation  because  of  the  hemor- 
rhage before  all  of  the  growth  had  been  removed,  and  his 
patient  died  three  weeks  later. 

In  Case  III,  while  the  tumor  was  removed  entire,  there  was 
free  haemorrhage,  and  though  the  patient  recovered  from  the 
anaesthesia,  he  died  eight  or  nine  hours  later  from  shock, 
probably  due  to  the  long  operation  and  his  weakened  condition. 

In  Dr.  Thornton's  case  no  acccount  of  the  operation  was 
given. 

We  find  from  these  that  the  principal  difficulties  during  the 
operation  are  free  haemorrhage  and  a  tendency  of  the  growth 
to  break  down  during  removal,  and  to  these  may  be  added  the 
probability  of  dense  adhesions,  as  in  the  pathological  reports  of 
many  of  the  cases  the  tumor  was  noted  as  densely  adherent  to 
the  surrounding  organs,  most  often  on  the  right  side  to  the 
liver. 


In  spite,  however,  of  the  unfavorable  outlook  for  a  success- 
ful operation,  it  is  best  that  at  least  an  immediate  exploratory 
operation  should  be  advised  in  all  cases  where  there  is  sus- 
picion of  a  suprarenal  new-growth  being  present,  and  this  is 
even  more  true  when  a  tumor  is  palpated,  as  we  must  re- 
member that  without  operation  the  result  will  necessarily  be 
rapidly  fatal. 

The  question  as  to  whether  a  further  ojjeration  should  be 
done  in  the  event  of  finding  a  suprarenal  tumor  will  depend 
on  the  character  of  the  growth  itself,  the  condition  of  the 
other  gland,  the  absence  of  any  visible  metastases  and  the 
absence  of  dense  adhesions.  If  the  further  operation  is  decided 
upon  it  is  wise  to  remove  the  corresponding  kidney,  as  we  have 
seen  that  in  31  cases  of  carcinoma  metastases  were  present 
11  times. 

The  final  result  in  our  one  successful  case  has  been  good 
so  far,  the  patient  being  healthy  and  with  no  signs  of  any 
return  of  the  growth. 

Summary. 

To  summarize  we  find  the  following  facts  true  :  1,  that 
while  malignant  tumors  of  the  suprarenal  gland  are  rare,  they 
should  be  considered  as  one  of  the  factors  to  be  eliminated  in 
the  presence  of  an  abdominal  tumor;  2,  that  they  are  some- 
what more  common  in  the  male  sex;  3,  that  while  in  a  certain 
proportion  the  symptoms  are  fairly  well  marked,  there  are 
many  in  which  no  symptom  points  to  the  suprarenal  origin ; 
4,  that  rapid  loss  of  strength,  debility,  emaciation,  digestive 
disturbances  and  abdominal  pain  are  the  most  prominent 
symptoms;  5,  that  skin  changes  are  rather  the  exception  than 
the  rule ;  6,  that  they  run  a  rapid  course,  the  duration  being 
shorter  than  usual  with  a  neoplasm  in  other  organs ;  7,  that 
the  diagnosis  is  impossible  in  many,  and  difficult  in  all,  cases  ; 
8,  that  a  differential  diagnosis  must  be  made  from  other  supra- 
renal diseases,  from  renal  tumors,  from  hepatic  tumors,  from 
diseased  retroperitoneal  glands,  and  from  cysts  and  new 
growths  of  the  pancreas ;  9,  that  the  prognosis  is  always 
serious,  even  following  a  successful  operation,  from  the  great 
frequency  with  which  both  glands  are  found  involved,  and  the 
tendency  to  early  metastases  ;  10,  that  operation  gives  the  only 
hope  of  relief,  and  that  it  has  been  successful  in  two  cases; 
11,  that  the  principal  difficulties  in  the  operation  are,  the 
friability  of  the  tumor,  the  great  tendency  to  haemorrhage,  and 
the  frequency  of  adhesions. 
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THE  BACTERIOLOGY  OF  THE  CAVITY  OF  THE  CORPUS  UTERI  OF  THE  NONPREGNANT 

WOMAN.    A  REPORT  OF  68  CASES. 

By  G.  Brown  Miller,  M.  D.,  Assistant  Resident  Gyncecologist,  The  Johns  Hopkins  Hospital. 


So  much  has  recently  been  written  concerning  the  bacteria 
of  the  female  genital  tract  that  unless  one  proposes  to  pub- 
lish a  book  upon  the  subject,  as  has  been  done  by  Menge  and 
Krdnig,  a  complete  and  careful  review  of  all  the  literature 
relating  to  it  is  impracticable.  I  will  refer  those  who  wish  to 
have  this,  to  the  work  of  the  above-named  authors,  "Bakteri- 
ologie  des  weiblicheu  Genital  tractu-s,  Leipzig,  1897."  I  will 
here  briefly  review  the  work  done  by  the  more  prominent 
investigators  upon  the  bacteriology  of  the  uterine  cavity,  and 
then  add  the  data  obtained  by  my  own  investigations.  This 
work  relates  only  to  bacteriological  examinations  of  the  cavity 
of  the  corpus  uteri,  but  in  order  to  make  some  of  my  conclu- 
sions clear  I  will  briefly  give  the  status  of  the  bacteriology 
of  the  vagina  ami  cervix  at  the  present  time. 

The  vagina?  of  both  pregnant  and  non-pregnant  women  can 
be  regarded  as  being,  under  normal  circumstances,  free  from 
pathogenic  bacteria.  The  introitns  vagina'  is  the  outer 
boundary  of  this  aseptic  zone.  The  normal  vagina  contains 
its  peculiar  micro-organisms,  but  the  pathogenic  bacteria, 
when  introduced  into  it,  quickly  disappear.     The  abnormal 


cases  in  which  the  vagina  may  contain  pathogenic  bacteria 
are  cases  of  gonorrhoea,  acute  wound  infections  extending 
into  the  vagina,  where  the  secretions  of  infected  uteri,  etc., 
are  being  constantly  poured  into  the  vagina,  those  cases  in 
which  the  vagina  contains  dead  nutrient  media  as  in  carci- 
noma of  the  cervix  uteri  with  haemorrhage  and  necrosis 
of  retained  placenta,  of  necrotic  submucous  myomata,  uterine 
polypi,  and  in  tuberculosis  of  the  vagina.  This,  in  general,  is 
mi  accordance  with  the  views  of  Dbderlein,  Menge.  Kronig, 
Williams  and  others,  and  the  weight  of  evidence  is  decidedly 
in  its  favor.  Opposed  to  this  view  are  Ahlfchl,  Kaltenbach, 
Walthard,  Vahle,  Kollman  and  others,  who  think  that  the 
streptococcus  and  the  staphylococcus  pyogenes,  the  colon 
bacillus  and  other  pathogenic  bacteria  are  to  he  found  in  a 
large  percentage  of  all  vagina?. 

The  cervical  canal  is  likewise,  under  usual  circumstances, 
free  from  pathogenic  bacteria,  and  from  a  poinl  at  or  just 
above  the  external  OS  contain-  no  bacteria  whatever.  The 
gonococcus  of  Neisser  and  possibly  the  bacillus  of  tubercu- 
losis alone  have  the  faculty  of  invading  .maided  the  normal 
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cervical  canal,  but  under  conditions  mentioned  in  connection 
with  the  vagina,  that  is,  a  necrotic  or  patulous  cervix  coupled 
with  dead  nutrient  material  iu  its  canal  along  with  similar 
disturbances  of  the  aseptic  properties  of  the  vagina,  other 
bacteria,  indeed  the  streptococcus  and  staphylococcus  pyo- 
genes, mav  invade  the  cervix  without  their  introduction  by 
means  of  external  agencies. 

The  mucosa  of  the  corpus  uteri  may  either  be  free  from  or 
show  inflammatory  changes,  and  it  is  well  iu  studying  the 
bacteria  of  the  cavity  of  the  uterus  to  classify  the  cases  accord- 
ing to  whether  the  mucosa  shows  this  endometritis  or  not. 
Most  writers  classify  endometritis  into  glandular  where  the 
uterine  glands  show  hypertrophic  or  hyperplastic  changes 
without  infiltration  of  the  mucosa  with  small  round  cells  or 
polymorphonuclear  leucocytes,  and  into  interstitial  where  this 
infiltration  occurs.  As  most  investigators  agree  that  bacteria 
are  not  present  in  the  glandular  type  of  endometritis,  and  as 
in  many  cases  this  form  of  endometritis  seems  to  be  not 
dependent  upon  bacteria,  I  think  it  well  to  follow  the  classifi- 
cation made  by  Dr.  T.  S.  Cullen,  and  will  speak  only  of 
endometritis  iu  the  cases  where  this  infiltration  occurs.  I 
will  follow  his  subdivision  further  in  classifying  it  into  acute 
and  chronic  with  the  intermediate  subacute  stage.  In  acute 
endometritis  there  are  changes  in  the  epithelium,  infiltration 
of  the  mucosa  with  small  round  cells  and  polymorphonuclear 
leucocytes  and  increase  in  the  number  of  blood-vessels  without 
increase  iu  the  conuective-tissue  elements.  In  chronic  endo- 
metritis there  is  less  change  in  the  epithelium,  an  infiltration 
of  the  mucosa  with  small  round  cells,  increase  in  connective 
tissue,  thickening  of  the  walls  of  the  blood-vessels,  and  gen- 
erally atrophic  changes  in  the  uterine  glands.  When  the 
uterine  cavity  contains  a  considerable  quantity  of  pent-up 
pus  so  that  its  wall  may  be  likened  to  the  sac  of  an  abscess 
cavity  the  condition  is  known  as  pyometra.  Physometra  or 
tympania  uteri  is  the  condition  in  which  the  uterine  cavity 
contains  gas. 

In  the  autumn  of  1894,  at  the  suggestion  of  Prof.  H.  A. 
Kelly,  and  of  Dr.  Juo.  G.  Clark,  then  resident  gynaecologist  of 
the  Johns  Hopkins  Hospital,  I  began  the  bacteriological  ex- 
amination of  the  body  cavity  of  uteri  removed  by  the  method 
then  in  vogue  in  this  clinic  and  in  America  generally,  i.  e. 
supravaginal  amputation  of  the  uterus.  Circumstances  pre- 
sented the  examination  of  many  of  the  cases  operated  upon, 
and  absence  from  the  Hospital  and  other  causes  prevented  me 
from  securing  the  number  desired.  However,  I  have  examined 
the  body  cavity  of  sixty-eight  uteri  removed  for  a  variety  of 
causes,  aud  I  give  in  the  table  a  summary  of  the  results  ob- 
tained. The  relative  numbers  of  cases  of  carcinoma,  myoma, 
etc.,  examined  do  not  represent  the  proportion  of  such  cases 
operated  upon  in  the  Hospital.  Very  few  of  the  carcinoma 
cases  were  examined  bacteriologically,  as  the  bacteriological 
examination  destroyed,  to  a  certain  extent,  the  histological 
value  of  the  specimen.  The  technique  observed  in  making 
the  bacteriological  examination  was  as  follows :  As  soon  after 
the  removal  of  the  specimen  as  possible,  and  before  it  was 
led,  to  burn  thoroughly  the  amputated  end  of  the  organ, 
and  then  invade  the  cavity  through  the  cervical  canal  with  a 
platinum  loop  which  had  been  heated  to  redness.     As  a  rule, 


cover-glass  preparations  of  the  secretions  thus  obtained  were 
stained  and  examined  microscopically,  and  cultures  made 
upon  various  nutrient  media.  The  cover-glasses  were  stained 
for  bacteria  by  the  usual  niethods.  Gram's  method  of  stain- 
ing and  the  usual  stain  for  the  bacillus  tuberculosis  were 
used  where  indicated.  The  cultures  were  made  upon  agar 
slants  or  Petri  dishes,  stab  cultures  upon  glucose  agar  and 
acid  gelatin,  and  smears  upon  cyst-fluid  agar  or  ascitic  fluid 
agar  or  urine  blood-serum  agar,  when  these  media  could  be 
obtained.  I  have  also  prepared  a  table  containing  a  brief 
abstract  of  the  histories  of  the  cases,  trying  in  these  abstracts 
to  embody  everything  relating  to  the  nature  of  infection  the 
operation,  the  convalescence,  and  the  histological  and  bacterio- 
logical reports.  As  this  table  was  too  voluminous  to  be 
included  in  this  article,  the  table  given  was  prepared  from  it. 
This  was  deemed  advisable,  as  Sanger  aud  other  prominent 
writers  have  emphasized  the  fact. that  clinical  signs  are  as 
much  or  more  to  be  depended  upon  in  diagnosing  gonorrhcea 
in  women  than  the  microscopical  examination  of  the  secre- 
tions, and  undoubtedly  a  combination  of  clinical  signs  and 
the  bacteriological  examination  is  the  true  method  in  making 
a  diagnosis. 

In  glancing  over  the  table,  we  see  that  of  the  68  cases,  53 
showed  changes  of  an  inflammatory  nature  as  indicated  either 
by  endometritis,  or  by  inflammatory  changes  in  the  uterine 
adnexa.  The  uterine  mucosae  in  51  of  the  cases  were 
examined  histologically,  and  19  of  these  showed  an  acute,  or 
subacute,  and  12  achrouic  endometritis.  Eighteen  of  the  cases 
showed  no  inflammatory  changes  in  the  endometrium.  In 
none  of  the  cases  where  there  was  no  endometritis  were  bacteria 
found  in  either  the  stained  specimens  or  in  cultures.  This, 
as  we  shall  see  later,  corresponds  entirely  with  the  prevailing 
views  upon  the  subject,  j.  e.  that  the  body  cavity  of  the  normal 
uterus  is  free  from  bacteria.  Concerning  the  bacteria  found: 
the  gonococcus  was  found  seven  times,  the  streptococcus  pyo- 
genes once,  the  staphylococcus  pyogenes  aureus  once,  the 
staphylococcus  pyogenes  albus  twice,  the  bacillus  of  tuber- 
culosis twice,  and  unidentified  saprophytic  bacteria  four  times. 
We  have  just  stated  that  the  gonococcus  was  found  seven 
times,  three  times  by  cultures  and  cover-glass  preparations, 
and  four  times  in  the  stained  specimens  only.  The  micro- 
organism was  found  five  times  in  the  cavity  of  the  corpus  uteri, 
and  twice  in  the  pus  from  a  pyosalpinx  or  ovarian  abscess, 
and  not  in  the  uterine  cavity.  In  all  of  these  cases  the 
typical  biscuit-shaped  diplococci  were  found  in  the  pus  in 
large  numbers,  lying  both  intra-  and  extra-cellularly,  and 
decolorized  by  Gram's  stain.  The  cultures  were  also  character- 
istic. In  another  case  the  microorganisms  were  probably 
found,  but  in  such  small  numbers  that  Gram's  stain  was 
unsatisfactory.  It  was  never  found  in  the  chronic  cases  of 
endometritis.  In  one  case,  where  the  gonococcus  aloue  was 
found,  there  was  an  abscess  in  the  uterine  muscle,  although 
the  abscess  cavity  was  not  proven  to  contain  the  micro- 
organism. This  cavity  was  not  discovered  uutil  sections  were 
cut  for  histological  examination.  One  case  showed  a  gouor- 
rhceal  pyometra.  The  woman  gave  a  history  of  an  infection 
following  a  miscarriage.  Upon  dilating  the  cervical  canal, 
about  three  drams  of  a  thin,  odorless,  yellowish  pus  escaped. 
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This  pus  contained  gonococci  in  large  numbers.  There  was 
iu  this  case  a  stenosis  of  the  os  uteri,  probably  either  bj  a 
dilated  cervical  gland,  or  swelling  of  the  mucosa  as  a  result  of 
the  inflammation.  Another  woman,  who  gave  a  history  of  an 
infection  immediately  following  a  miscarriage,  proved  to  be 
infected  by  the  gonococcus  alone.  The  micro-organisms  were 
found  at  the  operation  in  the  secretious  from  Bartholin's 
glands,  urethra,  vagina,  external  os  uteri,  the  cavity  of  the 
uterus,  the  acutely  inflamed  tubes,  and  in  pus  found  in  the 
peritonea]  cavity  among  coils  of  intestines.  The  gouococcus 
was  never  found  accompanied  by  other  bacteria.  It  was 
found  once  in  a  myomatous  uterus. 

Of  all  the  bacteria,  the  gonococcus  is  by  far  the  most  fre- 
qnent  invader  of  the  uterine  cavity.  This  micro-organism  has 
the  faculty  of  invading  the  uterus  through  the  previously 
healthy  cervical  canal,  causing  an  acute  endometritis,  and 
subsequently  by  direct  extension  along  the  mucous  membrane 
of  the  genital  tract  inflammatory  conditions  of  the  Fallopian 
tubes,  ovaries,  and  peritoneum.  It  probably  always  gains 
entrance  to  the  uterine  cavity  through  the  cervix.  Iu  the  uterus 
it  generally  limits  its  ravages  to  the  endometrium,  although  it 
apparently  penetrates  in  a  small  number  of  cases  into  the 
muscular  structure  of  the  uterus,  causing  a  metritis  and 
abscess  formation.  This  is  in  accordance  with  the  views  of 
Wertheim,  who  found  the  microbe  in  the  stroma  of  the  uterine 
mucosa,  and  of  Madleuer,  who  found  it  in  the  uterine  muscle. 
The  case  of  mine  would  point  to  the  same  abscess  formation 
in  the  uterine  muscle.  The  acute  purulent  endometritis 
which  it  causes  after  a  time  becomes  chronic  or  heals.  From 
the  uterine  cavity  it  frequently  extends  along  the  mucosa, 
and  is  the  cause  of  most  cases  of  pyosalpinx,  pelvic  adhesions, 
pelvic  encysted  peritonitis,  of  circumscribed  pelvic  abscess, 
ovarian  abscess,  and  probably  of  many  cases  of  hydrosalpinx. 
It  can,  from  the  uterine  cavity,  get  into  the  blood-current  and 
thus  cause  a  systemic  gonorrhceal  infection.  It  apparently 
lives  but  a  short  time  in  the  abscesses  which  it  causes,  but 
can.  probably,  exist  much  longer  iu  the  mucous  membrane  of 
the  uterus.  It  is  noteworthy  that  in  most  cases  of  chronic 
gonorrhceal  endometritis  the  micro-organism  cannot  be  found 
cteriological  examination.  Sanger  emphasized  this  fact 
and  recently  Broese  and  Schiller  came  to  the  same  conclusion 
from  the  examination  of  271  cases.  Every  one  who  has 
attempted  to  cultivate  the  gonococcus  has  noted  the  great 
difference  in  various  cases  with  which  the  micro-organism 
grows.  The  fact  that  one  cannot  cultivate  it,  and  does  not 
find  it  in  stained  specimens,  is  not  proof  that  it  does  no 
in  a  given  case.  Where  the  micro-organism  occurs  in  very 
small  numbers,  Gram's  stain,  by  which  it  is  identified,  is  very 
unsatisfactory.  Clinical  signs  point  to  its  existence  for  long 
periods  of  time,  and  it  may  be  given  renewed  vitality  from 
time  to  time  by  a  change  in  its  nutrient  media,  as  in  the 
puerperium,  operations  on  the  uterine  mucosa,  etc.  It  appears 
to  be  more  apt  to  invade  the  puerperal  or  menstruating 
and  is  more  apt  to  be  than  is  usually  thought  the  cause  of  mis- 
carriages. Interesting  in  this  connection  are  the  two  cases 
previously  mentioned,  in  both  of  which  tie  women  gave 
histories  of  an  infection  immediately  following  a  miscarriage, 
and  both  of  which  proved  to  be  infections  by  the  gonococcus 


alone.  Neumann  has  recently  reported  a  case  where  he 
examined  a  woman  who  had  a  gonorrho-al  infection,  and  in 
whose  decidua  be  found  the  gonococcus.  Maslowskj  also  has 
recently  reported  a  most  interesting  case,  where  a  premature 

labor  was  caused  by  an  "  Kudi iritis  deciduaiis  interstitialis 

gonorrhoica."  He  found  the  gonococci  in  the  decidua  vera, 
which  was  infiltrated  with  small  round  cells.  Fehling, 
Winckel,  Kronig,  and  oilier  authors  believe  this  micro-organ- 
ism to  be  a  fruitful  cause  of  miscarriage.  It  probably  does 
not,  by  its  presence,  favor  the  entrance  of  other  bacteria  into 
the  uterus,  indeed,  Menge  and  Wertheim  believe  that  it  will 
not  tolerate  other  bacteria  in  the  same  field  with  it.     In  my 

seven  cases  it  was  not  accompanied  by  other  bacteri: r  in 

the  cases  which  gave  a  gonorrhceal  history  were  other  micro- 
organisms found.  It  may  be  the  cause  of  a  pyometra.  It  is 
comparatively  harmless  to  the  peritoneum,  for,  although 
where  it  is  being  constantly  poured  into  the  peritoneal  cavity, 
it  always  gives  rise  to  a  localized  and  perhaps,  occasionally,  to 
a  general  peritonitis,  I  do  not  find  a  well-authenticated  case 
of  death  due  to  a  gonorrhceal  peritonitis.  In  one  of  the  cases 
reported  here,  and  in  several  occurring  at  various  times  in  the 
clinic,  where  gonorrhceal  pus  was  found  free  in  the  peritoneal 
cavity,  after  the  removal  of  the  pus  and  its  source,  the  women 
recovered  without  any  greater  rise  of  temperature  than  one 
would  expect  in  a  clean  case.  In  many  of  the  cases  of  myo- 
mata,  with  inflammatory  conditions  of  the  appendages,  this 
micro-organism  is,  probably,  responsible  for  the  inflammation. 
One  of  our  cases,  in  which  the  gonococcus  was  found,  was  a 
case  of  myoma  uteri. 

The  streptococcus  pyogenes  was  found  but  once.  This 
case  was  a  negro  woman  with  a  large  sloughing  submucous 
uterine  myoma.  She  entered  the  Hospital  in  an  extremely 
weak  condition — pulse  136,  temperature  102°-104°  F. — and 
died  during  the  operation  for  removal  of  the  myomatous 
uterus.  The  streptococcus,  along  with  an  unidentified  bacil- 
lus, was  found  in  the  uterine  cavity.  There  was  undoubtedly 
i  a  systemic  infection  by  the  streptococcus,  although  as  no 
autopsy  could  be  obtained  this  could  not  be  proven.  In  I  his 
case  the  infection  evidently  occurred  through  the  vagina,  due 
to  the  following  conditions:  An  opeji  cervical  canal  due  to 
the  encroachment  of  the  myoma,  and  to  the  uterus,  cervix  and 
vagina  being  filled  with  decomposing  blood  and  necrotic 
myomatous  material.  Thus  by  overcoming  the  protective 
functions  of  the  cervical  canal  and  vagina,  and  by  furnishing 
the  bacteria  with  suitable  nutrient  media,  this  micro-organism 
which  cannot  under  ordinary  circumstances  invade  the  uterus, 
found  its  way  in  and  with  a  fatal  result.  This  case  corres- 
ponds entirely  with  the  views  of  Menge  and  Kronig  and  with 
a  case  reported  by  Dr.  Maurice  II.  Richardson  in  the  Boston 
Medical  and  Surgical  Journal,  September,  1893,  where  a 
woman  who  bad  a  facial  erysipelas,  and  who  was  bleeding  from 
a  submucous  myoma,  died  of  a  streptococcic  peritonitis  due 
to  the  invasion  of  the  bacteria  most  probably  through  the 
genital  tract.  The  streptococcus  is  of  especial  importance  in 
puerperal  infections  but,  can,  as  we  have  seen  above,  cause 
infection   in  other  conditions  of  the   uterus,  as  in  ca 

lata,  carcinomata,  polypi,  and  of    course   in 

operations   upon    the  uterus,   criminal  abortions,  etc.     It  is, 
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perhaps,  in  puerperal  conditions  nearly  always  introduced 
into  the  uterus  by  external  agents,  but  can,  as  proven  by 
Kronig's  statistics,  find  its  way  into  the  puerperal  uterus  by 
growing  in  where  no  vaginal  examinations  have  been  made.  In 
these  cases  it  probably  exists  on  the  skin,  clothing,  etc..  and 
finds  in  the  vagina  and  cervix  the  suitable  conditions  for  its 
extension.  From  the  uterus  it  can  gain  entrance  into  the 
general  organism  through  the  lymphatics  and  the  blood- 
vessels. In  cases  which  do  not  run  a  rapidly  fatal  course, 
dense  pelvic  exudates  in  the  connective  tissue  of  the 
pelvis,  filling  the  whole  or  part  of  the  pelvis,  and  con- 
taining frequently  small  abscesses,  are  characteristic  of  a 
streptococcic  uterine  infection.  This  micro-organism  may 
enter  the  peritoneal  cavity  along  the  lumen  of  the  Fallopian 
tubes,  although  the  more  common  route  of  invasion  seems  to 
be  by  way  of  the  lymphatics,  thrombosed  vessels  and  abscess 
formation  in  the  uterine  walls.  It  produces  frequently  a 
systemic  infection.  Pyosalpinx  is  not  usually  the  result  of 
a  streptococcus  infection.  In  the  normal  non-puerperal 
uterus  the  streptococcus  probably  cannot  gain  entrance  into 
its  cavity  without  the  aid  of  external  agents. 

The  bacillus  of  tuberculosis  was  found  by  histological  ex- 
amination to  be  the  cause  of  the  endometritis  in  two  of  the 
31  cases,  nearly  6.5  per  cent.  In  these  two  cases  no  tuber- 
culous processes  were  found  in  the  Fallopian  tubes,  and  in 
another  case  the  hysterectomy  was  performed  for  tuberculosis 
of  the  tubes,  when  the  endometrium  of  the  uterus  was  free 
from  disease.  These  two  cases  would  seem  to  show  that 
primary  tuberculosis  of  the  endometrium  may  occur,  the 
bacteria  gaining  entrance  through  the  vagina  and  cervix. 
Most  writers  believe  this  to  be  the  case.  Most  cases  of 
tuberculosis  of  the  endometrium  are,  however,  secondary 
to  processes  in  the  tubes,  and  this  as  secondary  to  tuber- 
culosis in  other  parts  of  the  body.  Tuberculosis  of  the  endo- 
metrium seems  to  stop  suddenly  at  the  internal  os,  and  pyo- 
metra  frequently  results  as  a  product  of  tubercular  endo- 
metritis. 

The  staphylococcus  pyogenes  aureus  was  found  once,  and 
the  staphylococcus  pyogenes  albus  twrice,  in  the  uterine  cavity. 
The  former  was  found  in  a  pyometra  along  with  an  unidenti- 
fied bacillus'in  a  case  of  carcinoma  of  the  cervix.  The  woman 
gave  no  evidence  of  a  general  infection  by  this  micro-organ- 
ism. The  staphylococcus  albus  was  found  once  following  the 
removal  of  a  submucous  myoma  where,  after  five  or  six  days, 
the  woman's  temperature  rising  to  104°  quite  suddenly,  a 
bacteriological  examination  was  made  by  means  of  Doderlein's 
tube,  and  the  staphylococcus  was  found  both  in  cultures  and 
on  slides,  together  with  an  unidentified  bacillus.  In  the 
second  case  the  micro-organism  was  evidently  carried  in  by 
instruments.  Here  the  woman  was  curetted  before  removing 
the  uterus.  The  micro-organism  was  found  by  means  of  cul- 
tures in  small  numbers  in  the  uterine  cavity,  while  the  pus 
from  the  pyosalpinx  was  sterile.  The  staphylococcus  pyogenes 
like  the  streptococcus  can  invade  the  cavity  of  the  uterus 
probably  only  when  the  protective  properties  of  the  vagina 
and  cervix  are  overcome,  as  in  cases  of  carcinomata,  myoniata, 
etc.,  or  when  carried  in  by  operative  procedures.  Once  in  the 
cavity  of  the  uterus,  if  the  endometrium  is  unwounded  and 


under  normal  conditions,  it  soon  disappears;  but  if  the  mu- 
cosa is  wounded,  or  there  is  dead  nutrient  material  there,  it 
causes  suppurative  processes.  It  probably  causes  miscarriages 
by  producing  a  deciduitis,  as  in  a  case  reported  by  Neumann, 
or  it  may  cause  a  general  systemic  infection,  as  in  Striinckman's 
case.  It  is  more  rarely  found  in  the  uterine  cavity  than  the 
gonococcus  and  streptococcus,  and  probably  than  the  bacillus 
of  tuberculosis. 

The  other  bacteria  found  were  unidentified  and  were,  prob- 
ably, saprophytes.  One  was  found  in  the  streptococcus  case, 
two  in  cases  of  pyometra,  once  in  combination  with  the  staphy- 
lococcus pyogenes  aureus,  and  one  in  the  case  of  submucous 
myoma  along  with  the  staphylococcus  pyogenes  albus. 

In  looking  at  our  cases  from  a  clinical  standpoint  we  find 
a  result  that  may  not  be  uninteresting.  Making  a  diagnosis 
as  to  the  mode  of  infection  from  the  history  of  the  case, 
coupled  with  the  bacteriological  examination,  we  find  that  of 
the  53  cases  showing  inflammatory  changes,  26  were,  probably, 
of  gonorrhceal  origin,  12  of  puerperal  origin,  3  due  to  tuber- 
culosis, 4  to  myomata  or  carcinomata,  -1  to  previous  operations, 
and  2  unclassified.  Some  of  the  cases,  giving  a  history  of 
puerperal  infection  undoubtedly  owed  their  origin  to  the 
gonococcus.  In  our  cases,  therefore,  the  gonococcus  was  the 
probable  cause  of  infection  in  more  than  one-half  of  them. 

A  few  interesting  points  may  be  gained  from  the  table.  In 
two  cases  there  was  a  hydrosalpinx  and  pyosalpinx  combined 
in  the  same  patient.  Most  writers  think  that  pyosalpinx  is 
due  to  bacteria,  and  many  contend  that  bacteria  have  nothing 
to  do  with  hydrosalpinx,  and  that  hydrosalpinx  is  never  the 
result  of  a  purulent  salpingitis.  Our  two  cases  would  point 
to  one  and  the  same  cause  for  both  conditions.  We  see  further 
that  in  four  cases  of  hydrosalpinx,  three  of  pyosalpinx,  and 
two  of  ovarian  abscess,  there  was,  on  histological  examination, 
a  normal  uterine  mucosa,  ;'.  e.  no  infiltration  with  small  round 
cells,  or  polymorphonuclear  leucocytes.  There  are  only  two 
explanations  for  this :  one,  that  the  infection  did  not  occul- 
ta the  uterine  cavity,  and  the  other  that  the  preexisting 
endometritis  had  healed.  The  latter  is,  in  most  cases,  the 
most  plausible  explanation.  We  see  cases  of  healed  salpin- 
gitis also,  hence  it  is  more  than  probable  that  hydrosalpinx  is 
frequently  the  end  product  of  a  suppurative  salpingitis.  Three 
deaths  occurred,  and  it  is  instructive  to  investigate  the  causes  : 
one,  the  streptococcus  case  was  in  a  desperate  condition  when 
operated  upon,  and  died  on  the  table.  The  secoud  died  as  the 
result  of  an  intestinal  perforation  and  the  following  peritonitis. 
The  sigmoid  flexure  of  the  colon  was  injured  during  the 
operation  and  was  sutured.  This  suturing  gave  way,  and  with 
a  fatal  result.  The  third  was  the  result  of  an  infection  with 
the  staphylococcus  pyogenes  albus,  and  streptococcus  pyogenes 
secondary  to  drainage  in  a  case,  probably,  originally  gonor- 
rhceal. The  cultures  and  stained  preparations  at  the  time  of 
operation  showed  no  bacteria.  Drainage  was  through  the 
vagina,  and  also  through  the  abdominal  wound.  The  staphy- 
lococcus infection  occurred  through  the  vagina,  as  proven 
by  bacteriological  examination  before  death.  Both  micro- 
organisms were  found  in  the  peritoneal  cavity  at  autopsy. 
Death  then  in  one  of  the  two  fatal  cases  possible  to  have  been 
avoided  was  due   to   drainage.     In    the   other   case   drainage 
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would  possibly  have  saved  the  life  of  the  patient,  but  was  not 
indicated  at  the  time,  as  the  bowel  was  supposedly  well 
sutured. 

Let  us  see  bow  our  results  correspond  with  the  results 
obtained  by  the  various  investigators.  Winter  was  among 
the  first  to  examine  bacteriologically  the  cavity  of  the 
uterus.  As  a  result  of  bis  investigations  be  came  to  the 
conclusion  that  "the  healthy  body  cavity  of  the  uterus  con- 
tains no  bacteria."  His  work  was  done  upon  uteri  which  had 
been  removed  for  myomata,  or  upon  those  removed  by 
panhysterectomy.  He  did  not  examine  the  mucosa;  of  these 
uteri  histologically.  Brandt,  in  cases  of  symptomatic  endome- 
tritis,  found  in  30  per  cent,  of  all  his  cases  pyogenic  bacteria, 
and  in  the  25  cases  examined  only  3  were  free  from  bacteria. 
lV'raire.  who  also  worked  with  cases  of  endometritis,  found 
practically  the  same  thing.  Pfannenstiel,  in  both  interstitial 
and  glandular  chronic  endometritis,  found  no  bacteria.  Bumm 
states  that  in  the  chronic  glandular  and  interstitial  endome- 
tritis of  non-pregnant  women  bacteria  are  in  most  cases 
not  preseut,  but  that  in  a  small  number  of  cases  one  finds 
bacteria,  which  he  regards  as  only  an  accidental  accom- 
paniment of  these  conditions,  and  which  can  change 
according  to  the  character  of  the  secretion.  Wertheim 
says  that  the  gonorrhoeal  infection  of  the  uterus  causes  always 
a  purulent  catarrh  which,  when  it  becomes  chronic,  can  pro- 
duce a  hypertrophy  and  hyperplasia  of  the  uterine  glands, 
and  that  the  inflammation  may  extend  to  the  myometrium, 
(iottscbalk  and  Immerswahr  found  in  cases  of  endometritis 
that  bacteria  were  present  in  65  per  cent,  of  the  uteri,  and 
found  frequently  the  staphylococcus  pyogenes.  They  thought 
that  the  presence  of  the  gonococcus  predisposes  to  the  subse- 
quent invasion  of  the  staphylococcus.  Madlener  went  further 
than  Wertheim,  who  had  found  the  gonococcus  in  the  stroma 
of  the  uterine  mucosa,  and  found  this  microorganism  in  the 
uterine  muscle.  He  says  that  the  gonococcus  of  Neisser  has  the 
faculty  of  penetrating  the  musculature  of  the  uterus  from 
the  endometrium,  and  thus  cause  inflammation.  Bumm,  how- 
ever, states  that  he  examined  Madleuer's  preparations  and  was 
not  convinced  that  gonococci  were  present.  Boije  found 
a  preseut  in  19  of  30  cases,  and  came  to  the  conclusion 
that  bacteria  are  the  causes  of  interstitial  endometritis,  but 
not  of  glandular.  Menge  examined  the  body  cavity  of  119 
uteri  which  had  been  removed  for  a  variety  of  causes.  Thirty- 
Bine  of  these  cases  showed  round-cell  infiltration  of  the 
uterine  mucosa,  and  11  of  the  39  cases  were  in  carcinoma  of 
the  cervix.  As  a  result  of  his  investigations  he  conn 
conclusion  that  neither  in  the  secretions  nor  in  the  tissue  of 
the  mucosa  of  the  cavity  of  the  corpus  uteri,  in  cases  showing 
no  endometritis  or  only  the  glandular  form,  do  bacteria  exist 
which  we  can  cultivate.  In  his  119  cases  he  found  bacteria 
only  11  times.  One  case  was  that  of  a  submucous  necrotic 
myoma  ;  two  were  cases  of  gonorrhoea ;  two,  of  tuberculosis  of 
the  endometrium;  one,  an  unknown  bacillus  in  an  acute 
case  ;  and  the  remaining  five  were  in  cases  of  pyometra.  Opitz 
examined  10  cases  and  found  all  free  from  bacteria.  Kollmau 
reports  a  case  of  a  myomatous  uterus,  in  which  the  mucosa 
showed  no  inflammatory  changes  where  he  found  bacteria 
present  in  the  cavity.     These  were  not  identified.     Warbasse, 


in  17  cases  of  chronic  endometritis,  found  bacteria  present  in 
5  of  them,  lie  concluded,  however,  that  the  micro-organisms 
were  not  the  cause  of  the  endometritis,  and  that    it  is  no  more 

c  asary  to  look  for  a  bacterial  origin  of  chronic  endometritis 
than  in  inflammation  of  other  glandular  organs. 

In  looking  over  the  literature  of  the  subject  we  find  that 
the  following  bacteria  have  been  found  in  the  uterine  cavity  in 
its  various  inflammatory  conditions,  viz.  gonococcus  of  Neisser, 
streptococcus  pyogenes,  staphylococcus  pyogenes  aureus,  albue 
and  epidermidis  albus,  bacillus  of  tuberculosis,  bacillus  coli 
communis,  bacillus  serogenes  capsulatus,  bacillus  of  tetanus, 
bacillus  typhosus,  diplococcus  lanceolatus,  and  many  sapro- 
phytic and  unidentified  bacteria.  All  of  these  bacteria  have 
been  found  in  the  puerperal  uterus.  In  the  non-pregnant 
and  non-puerperal  uterus  the  only  micro-organism-  reported 
to  have  been  found  are  the  gonococcus,  the  streptococcus 
pyogenes,  the  staphylococcus  pyogenes,  the  tubercle  bacillus 
and  saprophytic  bacteria.  The  cavity  of  the  corpus  uteri  of 
both  thepregnant  and  non-pregnant  woman  under  normal  con 
ditions  is  free  from  bactera.  The  boundary  line  between 
this  bacteria-containing  and  bacteria-free  zone  is  the  external 
os  uteri.  The  only  bacteria  which  can  invade  the  cavity  of 
the  uterus  through  the  external  os  without  the  help  of  external 
agencies,  and  under  normal  conditions  are  the  gonococcus  of 
Neisser  and  the  bacillus  of  tuberculosis.  Nearly  all  of 
the  best-known  investigators  are  agreed  upon  this  view.  Upon 
the  causes  of  inflammation  of  the  mucosa  of  the  uterus  and 
the  bacteria  which  may  be  found  there  in  cases  of  endometritis 
there  is  not  such  a  unanimity  of  opinion.  It  is  of  vital 
importance  to  the  surgeon  to  know  if  the  streptococcus  pyo- 
genes, the  staphylococcus  pyogenes  or  other  pathogenic 
bacteria  do  exist  in  the  uterine  cavity,  and  if  so,  under  what 
conditions  he  may  expect  to  find  them,  and  what  may  be  done 
to  guard  against  carrying  these  micro-organisms  into  the 
peritoneal  cavity  or  exposed  wound  surfaces.  In  the  class  of 
cases  previously  mentioned,  where  the  protective  functions  of 
the  vagina  and  cervix  are  totally,  or  in  a  measure,  lost  by 
means  of  a  prolapsus,  or  very  much  relaxed  vaginal  outlet,  an 
open  cervical  canal,  or  destruction  of  the  cervix  by  carcinoma, 
where  the  cervix  and  vagina  are  filled  with  dead  nutrient 
material  as  necrotic  placental  remains,  carcinomata,  sloughing 
myomata  or  polypi,  both  the  pathogenic  and  saprophytic 
bacteria  are  liable  to  be  encountered.  Following  also,  of 
course,  recent  operative  procedures  upon  the  vagina  or  uterus, 
an  acute  wound  infection  may  exist  and  thus  infect  the 
peritoneum  of  the  patient  upon  whom  a  laparotomy  is  subse- 
quently done.  In  puerperal  sepsis,  of  course,  also  this  danger 
exists.  The  gonococcus  will  also  be  frequently  encountered 
in  inflammatory  cases,  but  may  be  disregarded  so  far  as 
operative  procedures  are  concerned. 

In  uncomplicated  cases  of  hystero-myomectomv,  hyster- 
ectomy for  inflammatory  cases,  or  ovarian  tumors,  operations 
for  extra-uterine  pregnancies,  and  in  all  such  cases  w  here  tin 
vagina  and  cervix  are  normal,  except,  probably,  for  the 
invasion  of  the  gonococcus,  the  safest  nude  so  far  as  infection 
is  concerned  is  the  abdominal. 

I,,  ,,|,  ciallj  where  the  cervix  is 

necrosed,  in   submucous   myomata,   especially  if   the   tumor 
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encroaches  on  the  cervix,  and  in  similar  cases  of  polypi,  etc.,  in 
puerperal  cases  upon  whom  a  hysterectomy  is  performed,  and 
in  circumscribed  pelvic  abscesses  which  are  liable  to  be 
secondarily  infected  from  the  intestine,  the  safest  route  with 
regard  to  infection  is  the  vaginal. 

As  the  external  genitalia  and  the  surrounding  parts  are 
even  more  liable  to  contain  pathogenic  bacteria  than  the 
abdominal  wall,  the  cleansing  and  disinfection  of  these  parts 
is  as  imperative  as  the  cleansing  of  the  abdomen  preparatory 
to  operation. 

Drainage  through  the  vaginal  vault  in  cases  of  laparotomy 
unless  imperative  to  arrest  hemorrhage,  or  in  cases  of  wounded 
intestine  where  the  suturing  is  unsatisfactory,  is  almost  as 
much  to  be  deprecated  as  drainage  through  the  abdominal 
wall.     The  vaginal  vault  should  be,  when  possible,  left  intact. 

In  conclusion,  I  wish  to  thank  Drs.  Kelly,  Russell,  (lark 
and  Ramsay  for  their  aid  and  encouragement  in  my  work,  and 
Drs.  Cullen  and  Hurdon  for  the  pathological  reports  of  the 
cases. 

Total  number  of  cases  examined  bacteriologically 68 

No.  of  cases  of  an  inflammatory  nature 53 

No.  of  cases  of  uterine  myomata 24 

No.  of  cases  of  carcinoma  of  cervix  uteri     . .     3 

No.  of  cases  of  probable  puerperal  infection  as  shown  by  the 

history 12 

No.  of  cases  of  probable  gonorrhceal  infection  as  shown  by  the 

the  history 19 

No.  of  cases  of  positive  gonorrhceal  infection 7 

No.  of  cases  where  endometrium  examined  histologically 51 

No.  of  cases  of  endometritis  with  small  round-cell  infiltration 

only 12 

No.   of  cases  of  endometritis  with  small  round-cell  and  poly- 
morphonuclear cell  infiltration 19 

No.  of  cases  where  there  were  was  no  endometritis 18 

No.  of  cases  of  pyo-  <  Pyococcus 1 

metra  due  to      )  staphylococcus  and  saprophytes 1 

(  saprophytes  only 2 

No.  of  cases  of  abscess  in  uterine  wall  (muscle) 3 

No.  of  cases  of  tubercular  endometritis 2 

No.  of  cases  where  the  streptococcus  was  found 1 

No.  of  cases  where  the  staphylococcus  was  found  i  albus 2 

•■  aureus 1 

No.  of  cases  where  unknown  bacteria  were  found 4 

No.  of  cases  of  myoma  uteri  accompanied   by  endometritis  or 

inflamed  adnexa    9 

No.  of  cases  of  myoma  uteri  where  the  endometrium  showed  no 

inflammatory  change 11 

No.  of  ca3es  of  pyosalpinx 24 

No.  of  cases  of  hydrosalpinx 9 

No.  of  cases  of  pelvic  adhesions  only 9 

No.  of  cases  of  circumscribed  pelvic  abscess 3 

No.  of  cases  of  ovarian  abscess 5 

No.  of  cases  of  haematosalpinx 2 

No.  of  cases  of  hydrosalpinx  of  one  tube  and  pyosalpinx  of  the 

other 2 

No.  of  cases  of  hydrosalpinx  with  no  endometritis    4 

No.  of  cases  of  pyosalpinx  with  no  endometritis 3 

No.  of  cases  of  ovarian  abscess  with  no  endometritis 2 

No.  of  cases  of  infection  through  the  cervical  canal  due  to  myo- 
mata   2 

No.  of  cases  of  infection  through  the  cervical  canal  due  to  carci- 
noma of  cervix  uteri o 


No.   of  cases  of  infection  through   the   cervical  canal   due  to 
operation 1 

No.   of  cases  in   which  inflammatory   changes  in  the   uterine 
adnexa  were  due  to  previous  operation 3 

No.   of  cases  of  probable  gonorrhceal  infection  where  endome- 
tritis was  found 12 

No.  of  cases  of  probable  puerperal  infection  where  endometritis 

was  found 6 

(drainage 1 

No.  of  deaths  due  to  <  intestinal  perforation 1 

(  streptococci  infection 1 
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THE  PRESENCE  OF  FOREIGN  BODIES  IN  THE  VERMIFORM  APPENDIX,  WITH  ESPECIAL 

REFERENCE  TO  POINTED  BODIES. 

By  James  F.  Mitchell,  M.  D. 

(From  the  Gynecological  Department  of  the  Johns  Ilopkins  Hospital.) 


The  suggestion  of  a  piu  being  the  cause  of  an  appendicular 
abscess  as  brought  out  in  the  history  of  a  patient  in  the 
Gynaecological  Wards  of  the  Johns  Hopkins  Hospital  has 
led.  with    Dr.  Kelly's  encouragement,  to  this  inquiry,  as  to 

foreign   bodies   in   general   as   a  cause   of   appendicitis,   and 
especially  pointed  bodies. 

The  patient,  a  girl  aged  twenty,  was  admitted  to  the  service 
of  Dr.  Kelly  with  a  sinus  in  the  abdominal  wall  at  the  right 
iliac  fossa.  It  was  stated  that,  when  about  six  or  seven  years 
of  age,  she  had  pain  in  the  right  iliac  region  followed  by  an 
abscess  developing  sufficiently  to  be  opened  in  forty-eight 
hours.  The  wound  was  dressed  every  day  thereafter,  and 
some  time  later  a  pin  was  found  in  the  discharge  from  the 
wound  and  the  whole  trouble  was  attributed  to  that.  There 
was  no  further  trouble  until  about  four  years  ago,  since  when 
she  has  had  repeated  attacks  of  appendicitis  more  or  less 
typical. 

As  to  the  frequency  with  which  foreign  bodies  other  than 
faecal  masses  are  found  in  the  vermiform  appendix,  our  opin- 
ions have  changed  greatly  in  the  last  ten  years;  at  one  time 
the  presence  of  a  foreign  body  was  thought  essential  to  an 
topendicitis,  and  the  classical  orange,  date,  or  cherr 
were  often  described.  Undoubtedly  many  of  them,  so  eagerly 
sought,  were  nothing  more  than  faecal  concretions  whi 
likely  to  assume  these  shapes,  and  unless  carefully  examined 
easily  deceive  the  observer.  From  this  extreme  the  other  baa 
now  been  reached.  Many  writers  at  the  present  day  go  so 
far  as  to  state  that  foreign  bodies  are  never  found  as  the  cause 


of  appendicitis,  and  this  attitude  would  seem  to  liud  some 
justification  in  the  following  facts. 

Fitz,*  in  1886,  collected  152  cases  of  perforative  appendicitis, 
and  found  12  per  cent,  of  foreign  bodies  with  47  per  cent,  of 
faecal  concretions  while  Hawkins, f  in  1895,  in  67  fatal  cases 
did  not  find  a  single  foreign  body.  In  250  cases  of  appendicitis 
in  the  Johns  Hopkins  Hospital  in  the  past  ten  years,  there 
has  been  only  one  foreign  body— a  segment  of  tapeworm. 

With  this  object  in  view  I  have  collected  1400  cases  from 
various  sources  in  the  last  ten  years,  and  find  about  7  per  cent. 
of  true  foreign  bodies;  while  in  700  of  these  cases,  in  which  a 
definite  statement  was  made  as  to  tbe  nature  of  the  foreign 
body,  there  were  45  per  cent,  of  faecal  concretions.  The  older 
Statistics  invariably  give  a  higher  percentage  of  foreign  bodies. 

While  so  many  accounts  are  evidently  nut  rust  worthy  because 
of  lack  of  careful  examination,  the  undoubted  occurrence  of 
many  queer  and  interesting  objects  ae  shot,  pins,  worms,  gall- 
stones, a  tooth,  or  a  piece  of  bone,  has  been  recorded  ;  and  even 
the  discarded  grape  seed  or  cherry  stone  is  occasionally  seen. 
FengerJ  had  a  case  in  which  two  grape  seeds  and  an  oat  husk 
were  found,  and  Welch  once  mei  with  a  date  seed.  Osier,*;  in 
ten  years'  experience  in  .Montreal,  found  foreign  bodii 


*Fitz:  Transactions  of  tlie  Association  of  American  Physicians, 
1886,  I,  110. 

t  Hawkins  :  On  Diseases  of  the  Vermiform  Appendix,  London, 
1895. 

X  Fenger  :  American  Journal  of  Obstetrics,  1893,  XXVIII,  168. 

\  Osier  :  Principles  and  Practice  of  Medicine,  lot98,  520. 
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twice;  ii  one  instance  five  apple  pips,  and  in  another  eight 
snipe  shot.  Stone,*  of  Omaha,  and  Ransohoff,*  of  Cincinnati, 
each  removed  an  appendix  containing  a  bullet  (Fig.  6)  as  the 
exciting  cause.  A  case  is  reported  by  Holmes,  f  in  which  122 
robin  shot  were  present  in  the  appendix  of  an  old  man  dead 
of  pneumothorax,  who,  during  life,  had  had  no  symptoms 
referable  to  the  appendix ;  but  who,  it  is  stated,  was  very- 
fond  of  game.  Interesting  in  connection  with  this  is  the 
following  observation  in  the  Memoires  de  l'Academie  Royale 
de  ChirurgieJ  in  1743.  "  One  notices  sometimes  in  opening  the 
bodies  of  persons  who,  during  life,  have  eaten  a  great  deal  of 
game  that  there  is  collected  in  the  intestines,  and  especially 
in  the  cascal  appendix,  a  great  quantity  of  shot,  without  those 
persons  having  had  the  least  inconvenience." 

Gall-stones  are  not  infrequent  and  cases  are  cited  by  Gib- 
bons^ Nelson||  and  Ulloa  y  Giralt.1  Faecal  concretions  may 
so  closely  resemble  gall-stones  that  it  is  impossible  to  dis- 
tinguish between  them  except  by  chemical  analysis.  For  the 
sake  of  exactness  too  much  stress  cannot  be  laid  on  this.  A 
specimen  kindly  loaned  by  Dr.  Rogers,  of  Memphis  (Fig.  4), 
well  illustrates  this.  The  patient,  a  man  aged  twenty-two, 
had  an  attack  of  hepatic  colic,  with  intense  pain  over  region 
of  gall-bladder,  jaundice,  vomiting,  fever,  etc.  His  trouble 
subsided  and  then  after  a  few  days  symptoms  of  appendicitis 
appeared,  which  likewise  subsided,  leaving  slight  tenderness 
in  the  right  iliac  fossa.  On  examination  three  small  nodules 
could  be  felt  at  the  site  of  the  appendix.  Operation  revealed 
an  appendix  distended  with  three  bodies  looking  exactly  like 
gall-stones,  and  such  Dr.  Rogers  very  rightly  supposed  them 
to  be.  Chemical  examination  by  Dr.  Thomas  R.  Brown,  how- 
ever, showed  that  they  contained  no  cholesterin  and  no  bile 
pigments  nor  salts,  but  were  made  up  mostly  of  organic  matter 
with  carbonates  and  phosphates  of  calcium  and  magnesium. 

One  class  of  foreign  bodies,  however,  far  more  common  and 
more  important  than  any  of  these,  may  be  grouped  together 
as  pointed  bodies.  The  only  explanation  that  can  be  offered 
for  their  presence  is  iu  their  shape,  which  allows  them  to 
become  engaged  in  the  cascal  opening  of  the  appendix  more 
readily. 

A  not  uncommon  occupant  of  the  appendix  is  a  lumbricoid 
worm.  Numerous  cases  are  recorded.  One  of  the  earliest 
of  these  is  that  of  Blackadder**  in  1824.  A  man  in  apparent 
good  health  was  seized  with  sudden  abdominal  pain,  so  intense 
that  he  fell  to  the  ground  and  died  in  less  than  four  hours. 
At  autopsy  nothing  was  found  except  that  into  the  appendix 
which  was  remarkably  increased  in  lengtix  and  thickness  and 


*  Stone  and  Ransohoff:  Personal  communication. 

t  Holmes  :  New  England  Quarterly  Journal  of  Medicine  and  Sur- 
gery, Boston,  1882-3,  I,  257. 

t  Hevin  :  Memoires  de  l'Academie  Royale  de  Chirurgie   1743    I 
400.  '  '     ' 

'',.  Gibbons  :  West.  Lancet,  San  Francisco,  1873,  II,  113. 

||  Nelson  :  British  American  Journal  of  Medicine  and  Physical 
Science,  Montreal,  1846-7,  II,  257. 

*"  Ulloa  y  Giralt:  Revista  mensual  medico-quiriirgica  de  Neuva- 
York,  1878,  I,  28. 

"Blackadder:    Edinburgh  Medical  and  Surgical  Journal   18*4 
XXII,  18.  '      -  . 


felt  like  a  firm  cord,  a  large  lumbricus  had  forced  its  way  until 
only  an  inch  of  its  tail  projected  into  the  cfecum.  There 
were  no  other  lumbrici  in  the  alimentary  canal. 

Dr.  C.  F.  Brower,*  of  Virginia,  possesses  the  specimen,  of 
which  a  drawing  is  shown  (Fig.  1).  The  patient,  a  child  of 
twelve  years,  presented  symptoms  of  a  mild  attack  of  appendi- 
citis. Dr.  Brower  operated  30  hours  after  onset  of  symptoms, 
removing  the  appendix  with  a  portion  of  adherent  omentum. 
The  worm,  being  still  in  the  appendix,  was  divided  by  the 
scissors  and  half  of  it  then  withdrawn  from  the  cascum. 
The  appendix  was  gangrenous  for  an  inch  and  a  half  at  its 
distal  end,  and  at  one  point  was  on  the  verge  of  perforation. 
Recovery  was  uneventful. 

The  only  foreign  body  observed  in  this  Hospital  in  250  cases 
was  a  segment  of  tapeworm,  seen  in  a  fatal  case  of  appen- 
dicitis reported  by  Robb.f 

Warren  Coleman,!  iu  a  man  of  sixty-seven,  dead  of  nephritis 
and  pneumonia,  found  in  the  dilated  appendix  a  piece  of  bone 
five-eighths  of  an  inch  long  and  a  quarter  of  an  inch  at  its 
broadest  part.  It  had  entered  blunt  end  foremost  and  was 
enveloped  in  mucus,  completely  filling  the  dilated  tip.  The 
thickened  walls  showed  evidence  of  its  presence  for  a  long 
time,  but  externally  there  were  no  signs  of  inflammation. 
This  case  and  that  in  which  the  appendix  contained  122  shot, 
together  with  several  that  follow,  show  that,  while  generally 
causing  very  rapidly  progressive  inflammation,  even  large  and 
rough  foreign  bodies  can  be  present  iu  the  appendix  and  give 
no  symptoms  at  all  or  can  lead  to  chronic  or  recurrent 
appendicitis.  Murphy§  also  had  an  acute  appendicitis,  in 
which  the  offender  was  an  enterolith  having  a  spicule  of  bone 
as  its  nucleus.  Thompson||  reports  a  case  in  which  a  bone 
was  present.  Nathaniel  Ward,T|  in  1855,  had  a  patient  who 
died  after  an  acute  illness  of  seven  days.  At  autopsy  it  was  seen 
that  a  small  worn-down  bristle  from  a  tooth  brush,  a  third  of 
an  inch  long,  had  ulcerated  through  the  base  of  the  appendix 
and  had  given  rise  to  purulent  peritonitis.  Dr.  Schooler,**  of 
Des  Moines,  removed  an  appendix  containing  a  wisp  of  broom 
and  another  in  which  there  was  a  bristle,  and  Abbe**  recently 
had  one  containing  a  piece  of  corn  husk. 

In  the  Gynaecological  Laboratory  of  the  Johns  Hopkins  Hos- 
pital is  a  specimen  (Fig.  3)  which  was  successfully  removed 
by  Dr.  W.  E.  Ashtonft  from  a  woman  forty-eight  years  old. 
She  gave  a  history  of  abdominal  pain,  lasting  through  three 
years,  and  referred  to  the  uterus  which  was  curetted  and  the 
cervix  amputated.  The  pain  continued  and  increased,  but  did 
not  become  localized.  Examination  revealed  nothing  except 
a  slight  general  soreness  over  the  entire  abdomen.   An  explor- 


*Dr.  Brower  himself  expects  to  publish  this  case  in  extenso  at  a 
later  date. 

tRobb  :  Johns  Hopkins  Hospital  Bulletin,  1892,  III,  23. 

t  Coleman  :  Medical  Record,  N.  Y.,  1895,  XLVIII,  639. 

I  Murphy :  Journal  of  the  American  Medical  Association, 
Chicago,  1894,  XXII,  302. 

II Thompson:  British  Medical  Journal,  Sept.  23d,  1892. 

If  Ward  :  Transactions  of  the  Pathological  Society  of  London, 
1855,  VI,  197. 

**Schooler  and  Abbe  :  Personal  communication. 

ft  Ashton:  Medical  Bulletin,  Philadelphia,  1S94,  XVI,  85. 
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Fig.  2.— Appendix  with  pin  perforating  its  wall.     Removed  by  Dr. 
11.  1).  Rolleston,  London,  Eng.     (Case  27.) 


Fig.  1. — Appendix  containing  :i  round  worm.  Removed 
l.v  Dr.  C.  F.  Brower,  Catharpin,  Va.  (Bj  courtesy  oi  Dr. 
Hals  ted.) 


Fig.  ::.-    Appendix  containii 
fin.     Removed  by  Dr.  W.  A 
Philadelphia. 


Fig    i  -    Vppendix  containing  three 
tones.      Removed   bj 
Or.  W.  !  Memphis,  Tcnn. 


Fig.  5.  Faecal  concrel  ion  «  Ith  pin 
as  nucleus.  Removed  by  Dr.  Francis 
II.  Markoe,  New  Fork.     (Case  LO  | 


Fig     6.—  Fa  cal  >b     » itii 

bullet  ms  nucleus.     Removed  bj  Di 
tj    0 
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atory  abdominal  incision  was  made,  and  the  appendix,  which 
was  adherent  to  the  brim  of  the  pelvis,  was  removed.  In  it 
was  the  fin  of  a  fish  which,  through  pressure,  had  caused 
circulatory  changes  and  ulceration. 

PIUS   IN    THE    APPENDIX. 

Conspicuous  among  pointed  bodies  and  occurring  with  ap- 
parently greater  frequency  than  any  others  are  pins.  AM.,*. 
in  his  large  experience,  has  met  with  only  two  foreign  bodies, 
and  one  of  these  a  pin.  Koswell  Parkf  and  McBnrney|  had 
each  two  cases,  and  numerous  instances  are  to  be  found  scat- 
tered through  the  literature.  The  earliest  probable  case  we 
have  encountered  is  described  by  Kuysch,§  of  Amsterdam,  in 
1691.  A  young  girl  had  swallowed  a  pin.  Some  time  after- 
wards a  hard  inflammatory  tumor  appeared  in  the  groin 
accompanied  by  fever  and  acute  pain.  Soothing  applications 
having  been  used  and  suppuration  induced,  an  incision  was 
made  in  the  tumor,  and  in  the  pus  and  faecal  matter  evacuated 
was  :i  rusty  pin.  (''  Statim  simul  cum  pure  copioso  acicula 
serugino  abducta  prodit,  non  sine  excrementorum  alvinorum 
commixtione  ....  non  est  dubitandum,  quin  in  principio, 
Buhorta  inflammatione,  intestinum,  ab  acicula;  mucrone  laesuni 
arete  connatum  fuerit  peritonaao.") 

After  a  careful  search  we  have  collected  twenty-eight  other 
i  which  a  pin  was  found  in  the  appendix  at  operation 
or  at  autopsy,  together  with  two  instances  in  which  a  pin  had 
perforated  the  caecum. 

In  no  single  case  has  there  been  any  knowledge  of  swallow- 
ing a  pin  and  no  explanation  is  offered  for  their  presence. 

Contrary  to  what  might  be  expected,  they  occur  more  often 
in  males  than  in  females  (males  17,  females  9).  Many  are  in 
of  children  under  ten  years  of  age;  one  in  a  boy  of  fifteen 
months ;  others  in  adults  in  various  occupations  and  condi- 
tions of  life. 

One  would  naturally  suppose  that  such  a  foreign  body  in 
the  appeudix  would  lead  to  rapid  perforation;  but,  while  this 
is  generally  the  case,  it  is  not  always  so.  All  types  of  appen- 
dicitis may  result.  Some  give  rise  to  only  mild  symptoms 
and  may  lead  to  chronic  appendicitis  (7  cases)  with  recurrent 
attacks,  or  with  long-continued  pain,  or  only  a  feeling  of 
uneasiness  in  the  right  iliac  region,  which  may  last  for 
months  or  years,  and  perhaps  finally  end  in  an  abscess  i  <  laset 
14  and  15).  Most  often,  however,  there  is  rapid  perforation 
and  abscess  formation  following  the  first  appearance  of 
symptoms. 

The  pin  may  enter  the  appendix  by  its  head  or  point.  It  is 
generally  straight,  lying  in  the  lumen  of  the  appendix  with 
its  long  axis  parallel  to  that  of  the  appendix,  and  perforating 
with  its  point  (Fig.  2).  In  one  or  two  instances,  how 
lay  directly  across  the  lumen  and  perforated  with  its  head 
one  wall,  with  its  point  the  opposite.  Dr.  McBurney  i 
an  appendix  which  contained  two  pins  lyin 


*  Abbe  :  Personal  communication. 

t  Park  :  Medical  Record,  New  York,  1895,  XLVII,  3-15. 

McBurney  :  Personal  communication. 
\  Ruysch  :   Observationum     Anatomico-Chirurgicarum,    Amster- 
dam, 1691,  Observatio  LV,  71. 


perforating  the  opposite  walls  of  the  appendix  in  this  manner 
(Case  8). 

On  two  occasions  the  pins  have  been  found  in  appendices 
contained  in  hernial  sacs. 

The  pin  may  be  free  from  deposit,  rusty  or  corroded. 
Usually,  however,  it  is  the  nucleus  of  a  ffflcal  concretion  which 
covers  the  head  and  most  of  the  shaft,  leaving  the  point  free. 
Such  a  body  is  shown  in  the  accompanying  cut  (Fig.  5)  from 
a  case  operated  upon  by  Dr.  Markoe  (Case  LO). 

An  interesting  feature  of  this  collection  of  cases  is  tin-  fre- 
quent association  of  abscess  of  the  liver,  which  was  ob 
in  seven  of  the  twenty-eight. 

From  our  investigation  we  can  draw  the  following  conclu- 
sions, supported  bj  statistics: 

Foreign  bodies,  at  one  time  thought  essential  in  appendi- 
citis, are  now  known  to  play  a  much  smaller  role  than  that 
formerly  accredited  to  them;  and  fsecal  concretions  are  much 
more  apt  to  be  present  as  an  exciting  cause. 

While  many  curious  and  unexpected  things  are  occasionally 
found,  the  appendix  nevertheless  would  seem  to  act  especially 
as  a  trap  for  pointed  bodies  and  for  small  heavy  objects  like 
shot  or  bullets. 

Conspicuous  among  pointed  bodies  are  pins,  and  their  pres- 
ence is  by  no  means  uncommon. 

Those  foreign  bodies  of  light  weight,  like  grape  seeds  and 
cherry  stones,  so  popularly  assigned  as  the  cause  of  appendi- 
citis, and  against  which  we  are  forever  being  warned,  are  in 
reality  exceptional,  and  their  frequency  is  much  overestimated 
on  account  of  the  close  resemblance  of  faecal  concretions  and 
the  lack  of  careful  examination  of  the  bodies  described. 

The  following  cases,  recorded  in  the  literature  and  commu- 
nicated privately,  warrant  the  assertion  that  the  pin  is  one  of 
the  commonest  and  at  the  same  time  the  most  dangerous  of 
all  foreign  bodies. 

CASES. 

(1)  Mativier  (1757):  Jour,  de  Med.  Chir.  Pharm.,  etc.,  1769,  \, 
441. 

A  man,  aged  45,  presented  himself  with  a  large  fluctuating  tumor 
in  the  right  side  of  abdomen  near  the  umbilicus.  It  was  opened 
and  a  pint  of  very  foul  pus  evacuated.  He  died.  At  autopsy 
"The  caecum  presented  nothing  extraordinary.  Here  and  there 
were  gangrenous  ulcers.  Scarcely  was  the  appendix  opened,  how- 
ever, when  there  was  found  a  large  pin  all  encrusted  and  so  eroded 
in  places  that  the  least  force  would  bave  broken  it." 

Although  the  man  had  never  mentioned  swallowing  a  pin  il  was 
easy  to  conceive  that  it  had  long  been  shut  up  in  the  appendix,  and 
by  irritating  the  various  coats  had  caused  the  trouble  leading  to 
death. 

(2)  Parrot  (1855):     Bull.  Sue.  anat.  de  Paris,  1855,  54. 

Man,  aged  24.  Twelve  years  ago  had  pain  in  rigbt  inguinal 
region  with  the  development  of  a  tumor  in  the  right  iliac  fossa. 
Bight  years  later  the  tumor  made  sudden  progress.  A  year  ago  it 
was  considerably  increased  and  there  were  general  symptoms  and 
acute  pains.  An  abscess  opened  and  discharged  considerable 
bloody  pus.  Patient  was  admitted  with  a  faecal  fistula  in  lower  right 
abdomen  in  which  the  probe  encountered  something  hard.  An 
incision  was  made  and  this  body  extracted  with  great  difficulty.  It 
proved  to  be  an  ordinary  pin  with  the  point  free  and  otherwise 
enveloped  in  solid  fsecal  matter.  The  patient  died  with  general 
peritonitis.  Autopsy  showed  the  fistula  leading  into  a  cavity  into 
which  opened  the  appendix. 
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Patient  did  not  remember  swallowing  a  pin. 

(3)  Joffroy  (1869):    Bull.  Soc.  anat.  de  Paris,  1869,  XLIV,  512. 
Girl,  aged   10.     Admitted   with    pain   in   right   groin,  radiating 

through  abdomen,  diarrhoea  and  incessant  vomiting.  Two  days 
later  tumor  in  right  flank,  which  disappeared  in  a  few  days.  Later, 
multiple  superficial  abscesses.     Death  in  two  months. 

Autopsy :  Circumscribed  abscess  in  right  iliac  fossa  with  a  col- 
lection of  pus.  In  the  appendix  was  found  a  pin  of  large  size 
which  had  entered  head  first  and  had  penetrated  with  its  point  the 
appendix  wall.     The  pin  was  surrounded  by  fsecal  matter. 

(4)  Payne  (1870):    Trans.  Path.  Soc,  London,  1870,  XXI,  231. 
Woman,  aged  37.     Illness  of  three  weeks  ;  headache  ;  abdominal 

pain  ;  tenderness  ;  bowels  regular  ;  temperature  104°;  delirium  and 
death. 

Autopsy :  Lodged  in  the  appendix  was  a  medium-sized  black  pin, 
the  head  and  three-quarters  of  shaft  surrounded  by  a  fsecal  concre- 
tion making  a  mass  an  inch  long.  The  bare  point  of  the  pin  pro- 
jected into  the  caecum.  The  appendix  walls  were  thickened  but 
there  were  no  signs  of  acute  inflammation.  No  general  peritonitis. 
Abscesses  of  liver  and  lungs. 

(5)  Ltgg  (1875) :    St.  Barth.  Hosp.  Rep.,  London,  1875,  XI,  85. 
Girl,  age  5.     History  of  bronchitis,  measles  and  scarlet  fever, the 

last  followed  by  an  abscess  in  right  groin  which  was  poulticed 
and  opeDed  spontaneously.  Child  was  well  for  a  time  and  then 
wasted.  Abscess  developed  in  epigastrium  ;  was  opened,  discharged 
great  deal  of  pus  ;  healed.  Twelve  days  later  abdominal  distention, 
vomiting,  death. 

Autopsy:  Multiple  abscesses  among  intestines.  Abscesses  of 
liver.  Appendix  adherent  to  caecum  was  cut  across  and  a  black 
pin  was  noticed  which  apparently  came  out  of  the  gut ;  rusty  on  its 
head  and  upper  third.  On  dissecting  out  the  appendix,  a  round 
hole  the  size  of  a  split  pea  and  black  around  its  edges  was  found  to 
open  from  the  appendix  into  peritoneal  cavity  close  to  caecum. 

(6)  Whipham  (1879):    Trans.  Clin.  Soc,  Lond.,  1879,  XII,  58. 
Boy,  aged  IS.     Five  months  before  admission  had  an  illness  of 

six  weeks  ;  pain  in  side  and  diarrhoea.  Seven  days  before  admis- 
sion pain  in  right  side,  shooting  to  axilla  ;  nextday  bent  with  pain; 
sixth  day  vomiting,  diarrhoea,  abdominal  tenderness  ;  no  tumor. 

Operation  :    Incision  ;  drainage  tube  in  chest. 

Few  days  later  acute  abdominal  symptoms  and  death. 

Autopsy  :  Localized  abscess  in  right  iliac  fossa  extending  to  sac- 
rum and  bladder  ;  purulent  and  faecal  contents.  Free  in  abscess 
cavity  was  a  pin  an  inch  and  a  half  long.  The  appendix,  doubled 
on  itself,  was  perforated  at  opposite  points  in  the  fold.  Appendix 
adherent  to  caecum  with  a  perforation  into  caecum. 

(7)  Ashby  (1879):     Lancet,  London,  1879,  II,  649. 

Girl,  aged  8.  Four  months'  illness  ;  type  of  appendicitis.  Pain  in 
right  side  ;  legs  drawn  up  ;  temperature  105°.     Death. 

Autopsy:  Large  abscess  of  liver.  Appendix  contained  a  pin 
encrusted  with  phosphates  and  its  point  sticking  through  appendix 
wall.  Near  this  spot  was  a  ragged  ulcer  with  it.  base  adherent  to 
parts  around. 

No  history  of  swallowing  pin. 

(8)  McBurney,  New  York  (1888) :  (Personal  communication  to  Dr. 
Kelly.) 

Boy,  aged  10.  Patient  for  some  time  had  had  what  appeared  to 
be  an  inflamed  irreducible  right  inguinal  hernia,  the  contents  of 
which  were  thought  to  be  omentum.  At  operation  the  contents 
were  found  to  be  a  much-inflamed  and  thickened  bulbous  appendix, 
the  enlarged  distal  end  being  about  an  inch  in  diameter.  In  this 
mass,  the  points  piercing  one  side  and  the  heads  the  other,  were 
two  black  pins  which  lay  close  together.  The  appendix  was  am- 
putated and  the  case  finished  as  one  of  hernia.     Recovery. 

(9)  Baker  (1889):     Brit.  Med.  Jour.,  1889,  1347. 

Man,  with  symptoms  of  intestinal  obstruction  and  swelling  in 
right  iliac  fossa. 


Operation:  Median  incision  and  evacuation  of  foetid  pus.  Six 
weeks  later  peritonitis  and  death. 

Autopsy  :  A  pin  was  found  with  its  point  protruding  through  the 
appendix,  and  its  head  buried  in  a  mass  of  fsecal  matter  which  could 
not  be  removed. 

(10)  Francis  N.  Markoe,  New  York  (1892):  (Personal  communica- 
tion to  Dr.  Kelly.) 

Boy,  aged  4.  Child  always  well  till  four  months  ago.  At  that 
time  had  what  his  physician  said  was  an  acute  attack  of  appen- 
dicitis, and  an  abscess  was  formed  in  the  right  iliac  fossa,  which 
opened  spontaneously  and  left  a  discharging  sinus.  On  admission 
there  was  found  a  sinus  with  several  openings  just  below  and  to  the 
inner  side  of  the  anterior  superior  spine.  A  probe  passed  an  inch 
and  a  half  downwards  and  backwards.  Discharge  had  a  fsecal 
odor. 

Operation  :  Sinus  curetted.  No  result.  A  few  weeks  later  it  was 
laid  open,  and  a  pin  with  a  concretion  about  its  middle  was  removed. 
No  further  attempt  was  made  to  explore  the  region.  The  appendix 
was  not  seen.     After  a  short  time  the  wound  healed. 

(11)  Shoemaker  (1892):  Trans.  Coll.  Phys.,  Phila.,  1892,  3  s.,  XIV, 
214. 

Male,  aged  18.  Illness  of  twelve  days  ;  chill ;  pain  in  right  side  ; 
constipation  ;  fsecal  vomiting  and  subnormal  temperature  ;  abdo- 
men tense  and  cedematous  ;  no  tumor  ;  no  jaundice. 

Operation  :  Incision  in  the  right  semilunar  line.  General  puru- 
lent peritonitis.     Death  next  day. 

Autopsy :  General  peritonitis.  Ruptured  hepatic  abscess.  Ap- 
pendix not  ruptured,  but  gangrenous  and  containing  a  common  pin 
head  downward. 

(12)  Bell  (1894):    Canada  Med.  Rec,  November,  1894. 

Boy,  aged  6.  Usual  signs  and  symptoms  of  appendicitis.  Two  days' 
illness.  Operation  and  recovery.  On  opening  the  appendix  a  pin 
was  found  lying  transversely  in  its  lumen,  near  the  tip.  The  head 
of  the  pin  had  ulcerated  through  the  wall  of  the  appendix,  and  the 
point  had  nearly  perforated  the  opposite  side,  and  at  this  point  the 
appendix  was  strengthened  by  a  mass  of  adherent  omentum. 

(13)  Willard  and  Lloyd  (1894):  Trans.  Path.  Soc.  of  Phila.,  1894, 
XVII,  40. 

Boy,  aged  9.  While  under  treatment  for  spinal  caries  developed 
acute  abdominal  symptoms;  vomiting,  abdominal  pain  and  irregular 
temperature  ;  legs  drawn  up  ;  anxious  expression. 

Operation:  Sixth  day.  Incision  and  drainage  of  abdominal 
abscess  ;  collapse  ;  death. 

Autopsy :  General  peritonitis,  with  adhesions.  Multiple  abscesses 
of  liver.  Appendix  perforated  at  a  point  near  its  base.  Around 
this  perforation  were  signs  of  inflammation.  On  laying  appendix 
open  it  was  found  to  contain  a  large  black  pin  with  its  head  toward 
the  cul-de-sac,  and  its  point  projecting  from  the  opening. 

(14)  Park:  (1895):    Med.  Rec,  N.  Y.,  1S95,  XLVII,  345. 

Man,  age  32.  History  of  indefinite  discomfort  in  right  iliac  fossa 
for  five  years,  with  acute  attack  of  one  week's  duration. 

Operation:  Appendectomy.  Extensive  abscess.  In  appendix 
was  a  fsecal  concretion  three-quarters  of  an  inch  long  and  of  the 
diameter  of  a  lead  pencil.  Imbedded  in  it  was  a  common  pin  with 
the  point  protruding.  Drainage ;  recovery.  Patient  denied  all 
knowledge  of  having  swallowed  a  pin. 

(15)  Park  (1895):    Med.  Rec,  N.  Y.,  1895,  XLVII,  345. 

Girl,  aged  15.  Vague  and  indefinite  discomfort  for  months  in 
right  iliac  fossa.  Finally  symptoms  of  acute  appendicitis  with 
temperature  and  abdominal  rigidity. 

Operation:  Incision  parallel  to  Poupart's  ligament.  Three  or 
four  ounces  of  foul  pus.  Appendix  not  found,  but  a  pin  in  the  pus  ; 
drainage;  recovery. 

(16)  MePhedran  and  Craven  (1S95):    Canad.  Pract.,  1895,  XX,  180. 
Male,  aged  21.     Pain  in  abdomen  and  chest ;  temperature  103°; 

chills  almost  daily  for  six  weeks  ;  temperature  sometimes  reaching 
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106.4°.  Aspiration  of  chest;  no  pus.  Later,  pus  in  ankle-joint. 
Four  months  later  coughed  up  six  ounces  of  pus.  Fyuria.  Death. 
Autopsy:  Small  abscess  of  liver  communicating  with  abscess  in 
right  pleural  cavity,  and  this  with  a  bronchus.  Other  liver 
abscesses.  Appendix  thickened  and  dilated.  About  its  middle  was 
a  distinct  cicatricial  contraction  and  in  the  dilated  extremity 
beyond  lay  a  large-sized  common  pin.  It  was  bent  at  an  obtuse 
angle  and  its  tip  was  imbedded  for  an  eighth  of  an  inch  in  the 
appendix  wall.  The  pin  was  largely  covered  with  a  layer  of  calca- 
reous matter  laid  down  in  a  regular  coat. 

(17)  Calmer  (1895) :     Lancet,  Lond.,  1895,  I,  745. 

Boy,  7';  years  of  age.  Three  days'  illness  with  vomiting,  consti- 
pation and  abdominal  pain  ending  in  sudden  death.  No  history  of 
swallowing  a  pin. 

Autopsy  :  Signs  of  recent  general  peritonitis  especially  about  the 
cascum.  Appendix  thickened,  enlarged  and  perforated,  and  through 
the  perforation  projected  a  sharp  point.  On  opening  the  appendix 
there  was  found  a  body  much  like  a  date  stone  composed  of  fsecal 
matter  enclosing  a  pin  with  the  point  projecting. 

(18)  Abbe,  New  York  (1S95) :    (Personal  communication.) 
Child,  aged  5.     Operation.     Appendix  had  been  perforated  by  a 

pin  which  had  ulcerated  out  and  was  in  an  abscess  cavity,  of  which 
the  sloughing  appendix  was  the  centre.     The  pin  was  considerably 
encrusted  with  salts. 
There  was  no  history  of  the  pin  having  been  swallowed. 

(19)  Kammerer  (1895):    Annals  of  Surgery,  1895,  XXII,  274. 
Boy,  aged  7.     IllnesB  of  a  week.    Tumor  in  right  side  of  abdo- 
men. 

Operation:  Laparotomy.  Tumor  in  omentum.  On  separating 
some  adhesions  it  was  found  that  the  distal  half  of  the  appendix 
was  firmly  embedded  in  the  mass,  and  that  an  ordinary  pin  had 
passed  through  almost  the  entire  length  of  the  appendix,  and  had 
escaped  through  a  perforation  at  the  tip.  There  were  very  firm 
adhesions  of  appendix  to  the  omentum  showing  that  this  could  not 
have  been  the  first  attack. 

(20)  McBurney,  New  York  (1896):  (Personal  communication  to 
Dr.  Kelly.) 

Man,  aged  29.  Five  days  before  admission  was  suddenly  taken 
with  cramps  in  abdomen,  general  at  first,  but  soon  confined  to  right 
iliac  fossa.  Patient  up  and  about;  stoops  to  right  to  relieve  pain. 
Tenderness  over  right  iliac  region.  No  tumor.  Duluess  over  Pou- 
part's  ligament.    Temperature  9S°,  pulse  80. 

Operation:  Incision  over  tumor,  which  was  made  out  under  ether 
and  an  ounce  and  a  half  of  pus  evacuated.  In  the  abscess  cavity  a 
large  soft  concretion  was  felt.  On  attempting  to  remove  it,  it  was 
found  to  be  very  friable  and  crumbled,  showinj  an  ordinary  pin  as 
the  nucleus.  The  appendix  had  sloughed  off  near  its  base.  Re- 
covery. 

(21)  Syms  (1896):    Annals  of  Surgery,  1896,  XXIII,  604. 
Woman,  aged  21.     Good  health  till  seven  years  ago,  when  she 

first  had  symptoms  of  appendicitis  with  a  large  abscess  which 
opened  spontaneously  and  healed.  Repeated  similar  abscesses  for 
six  years.  Finally  a  large  abscess  which  was  opened  and  drained. 
Second  operation  for  persisting  sinus  showed  tip  of  appendix 
attached  to  fascia  under  which  was  a  cavity  to  which  sinus  led.  In 
The  appendix  was  found  a  toilet  pin,  the  head  of  which  was  the 
nucleus  of  a  hard  faecal  concretion. 

(22)  Roberts  (1896):  Am.  Pract.  and  News,  Louisville,  1896,  XXI, 
491. 

Boy,  aged  15  months.  Strong  baby,  bottle-fed.  Illness  of  one 
day  ;  vomiting ;  diarrhoea  with  bloody  stools.  After  the  last  action 
a  tumor  appeared  on  right  side  of  scrotum,  which  proved  to  be 
a  strangulated  hernia. 

Operation:  The  caecum  with  the  appendix  formed  the  hernial 
contents.  On  lifting  up  the  appendix  a  pin  was  seen  protruding 
from  its  posterior  wall.    It  had  passed  through  the  sac  i 


dartos  of  the  scrotum,  the  head  being  in  the  end  of  the  appendix. 
Appendix  removed  and  caecum  returned.     Recovery. 

(23)  Deaver  (1896) :    A  Treatise  on  Appendicitis,  1896,  36. 
Woman,  aged  33.    Ten  days  before  operation  sudden  sharp  pain 

in  right  side  with  vomiting  for  two  days.  Pain  persisting  for  a 
week  with  tenderness  and  rigidity.  Mass  in  right  iliac  fossa  size 
of  orange,  not  painful.     Temperature  103°. 

Operation:  Appendectomy.  No  pus.  Omentum  adherent. 
Appendix  contained  a  black  pin  which  had  entered  the  canal  point 
first. 

(24)  Daland  (1897):     Proc.  Path.  Soc,  Phil.,  1897,  n.  s.  I,  55. 
Adult  male.  For  a  number  of  months  pain  in  appendicial  region. 

On  admission  typical  symptoms  of  acute  appendicitis  of  ten  days' 
duration.     Tenderness  and  rigidity. 

Operation:  Appendectomy.  Eight  ounces  of  pus  evacuated  from 
abscess  cavity.     Recovery. 

An  ordinary  pin  was  found  occupyingthe  lumen  of  the  appendix 
and,  although  causing  no  perforation,  there  were  evidences  of 
chronic  appendicitis,  shown  by  considerable  thickening  of  the 
walls,  partial  encapsulation  and  presence  of  adhesions.  The  pin 
had  become  almost  black  in  color. 

No  history  of  swallowing  a  pin. 

(25)  Lee  (1897):    Lancet,  London,  1897,  II,  536. 

Woman,  with  history  of  sudden  seizure  with  violent  pain  in 
abdomen.     Death  soon  after. 

Autopsy  :  A  pin  was  found  in  the  appendix,  the  point  of  which 
had  evidently  fretted  its  way  through  the  end  of  the  appendix. 
The  opening  thus  made  communicated  with  an  abscess  in  the 
peritoneal  cavity. 

(26)  Officer  (1898):    Intercol.  Med.  Jour.,  of  Austral.,  1898,  229. 
Boy,  aged  6.     Ill  nine  days;   headache;   drowsiness;  vomiting 

and  fever  ;  abdominal  pain.  No  tumor.  Two  days  later  abdominal 
distention  and  legs  drawn  up. 

Operation :  Laparotomy.  Peritoneal  cavity  full  of  pus.  Irriga- 
tion and  drainage.     Death  in  36  hours. 

Autopsy  :  General  peritonitis.  Appendix  found  with  difficulty, 
and  on  attempting  to  cut  it  out  an  ordinary  pin  was  encountered, 
which  had  ulcerated  through  the  wall  of  the  appendix  and  was 
lying  partly  across  its  lumen. 

(27)  Bolleston  (1898):    Trans.  Path.  Soc,  London,  1898,  XLIX. 
Girl,  aged  7.     Stitch  in  right  side  for  a  year  or  so.     Five  weeks 

before  death  signs  of  right  pleurisy.  Fever.  Later,  operation  for 
abscess  of  liver  with  evacuation  of  pus.    Death  from  asthenia. 

Autopsy :  Appendix  adherent  to  broad  ligament  and  surrounded 
by  recent  fibrinous  peritonitis,  appendix  cut  open,  and  at  the  point 
where  it  was  so  firmly  adherent  a  pin  was  found  with  its  bead  in- 
side the  tube,  lying  transversely  to  the  long  axis  of  the  appendix. 
The  shaft  and  tip  of  the  pin  after  passing  through  the  wall  of  the 
appendix  were  surrounded  by  old  adhesions.  The  whole  of  the 
pin  was  irregularly  encrusted  with  calcareous  matter.  Abscesses 
of  liver. 

(28)  Keen  (1898):    Trans,  of  Am.  Surgical  Assoc,  1898. 

Man,  aged  24.  When  seven  years  old  he  had  a  great  deal  of 
trouble  in  passing  urine,  and  when  examined  by  the  family  phy- 
sician, a  pin  was  found  well  down  in  the  urethra.  He  does  not 
remember  that  he  inserted  it,  and  believes  he  swallowed  it. 

In  March,  1896,  it  was  supposed  that  a  recto-vesical  fistula  was 
established  following  a  prostatic  abscess,  and  food  was  frequently 
recognized  in  the  urine. 

In  April,  1897,  after  two  unsuccessful  operations  for  the  closure 
of  this  fistula,  laparotomy  was  finally  performed.  A  longappendix 
was  detected,  the  tip  of  which  was  solidly  incorporated  into  the 
bladder,  thus  acting  as  a  third  ureter  and  discharging  fseces  instead 
of  urine  into  the  bladder.  The  appendix  was  separat. id  from  the 
bladder  and  removed ,  and  the  patient  recovered,  but  later  died  "f 
intestinal  obstruction  due  to  a  volvulus. 
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The  two  cases  which  follow  are  so  much  like  those  under  con- 
sideration as  to  deserve  being  included  with  them.  In  these  the 
caecum  instead  of  the  appendix  was  perforated  by  a  pin,  and  the 
clinical  picture  was  that  of  appendicitis. 

(29)  Boussi  (1878):    Bull.  Soc.  clin.  de  Paris,  1878,  II,  15. 
Woman,  aged  40.     Three  weeks  before  admission,  during  and 

after  menstruation  violent  abdominal  pain  and  fever.  Admitted 
with  tumor  in  right  iliac  fossa,  semi-fluctuant  and  tender ;  chills 
and  vomiting.     Death  in  sixteen  days. 

Autopsy:  Abscess  beneath  liver  communicating  with  abscess  in 
right  iliac  fossa.  In  the  pus  was  a  blackened  pin,  which  had  per- 
forated the  caecum. 

Patient  did  not  remember  swallowing  a  pin. 

(30)  Southam  (1898) :    British  Medical  Journal,  Apr.  30, 1898, 1 130. 
Man,  aged  29.    Admitted  with  symptoms  of  acute  appendicitis. 

Four  days  previously  sudden  pain  in  light  iliac  fossa  with  vomiting. 
On  admission  there  was  fulness  above  Poupart's  ligament,  tender 
and  dull  on  percussion  ;  rigidity  of  abdominal  walls.  Attack  sub- 
siding at  end  of  a  week.     On  ninth  and  tenth  days  faecal  vomiting. 

Operation  :  Incision  over  appendix.  An  ounce  of  thick  foul  pus 
evacuated  in  which  was  a  faecal  concretion,  ovoid  in  shape  and 
three-quarters  of  an  inch  long.  In  the  centre  of  this  was  a  pin 
with  the  head  and  point  protruding.  Drainage.  Recovery  with 
faecal  fistula. 

At  a  second  operation,  three  months  later,  there  was  found  a 
fistulous  opening  in  anterior  wall  of  caecum  three  inches  from 
origin  of  appendix.  Appendix  perfectly  healthy.  Fistula  sutured. 
Recovery. 

Five  additional  cases  have  come  to  our  notice  too  late  to  be 
included  in  the  substance  of  this  paper,  which  thus  make 
thirty-three  instances  in  which  we  have  found  a  record  of  the 
presence  of  a  pin  Lu  the  vermiform  appendix. 

One  is  especially  interesting,  in  that  it  is  the  only  case  in 
which  there  is  any  history  of  swallowing  a  pin. 

Another  makes  an  eighth  instance  of  the  association  of  liver 
abscess  with  appendicitis. 

(31)  Robert  P.  Harris,  of  Philadelphia,  in  a  personal  communica- 
tion to  Dr.  Kelly  recalls  a  case  seen  by  Dr.  Wm.  Pepper,  Sr.,  in 
consultation  with  Drs.  Hugh  Hodge  and  Meigs,  where  Dr.  Pepper 
differed  from  his  consultants  and  made  a  diagnosis  of  peritonitis. 
The  woman  died  of  peritonitis,  and  at  the  autopsy  "a  pin  was 
found  sticking  through  the  end  of  the  appendix,  the  cause  of  the 
peritonitis." 


(32)  Harley  (Diseases  of  the  Liver.    London,  1883,  846) : 

Boy,  aged  19.  Admitted  with  fever ;  a  rapid  pulse,  and  tender- 
ness over  liver.     Death  in  nine  days. 

Autopsy:  Large  abscess  of  liver.  At  the  very  apex  of  the  appendix 
was  a  thick  brass  pin  an  inch  and  a  quarter  long,  the  head  some- 
what green  and  eroded,  pointing  downwards,  and  projecting 
through  the  caudal  extremity  of  the  appendix.  A  drop  or  two  of 
pus  was  found  outside  of  the  peritoneum. 

(33)  Schooler,  Des  Moines,  Iowa  (1895) :  (Personal  communication 
to  Dr.  Kelly.) 

Man,  aged  48.  While  pitching  hay  felt  uneasiness  in  right  side 
of  abdomen,  which  later  increased  to  pain.  On  second  day  a  large 
tumor  in  the  region  of  the  appendix  was  made  out.  An  incision 
was  made  and  a  quantity  of  pus  escaped.  Wound  packed.  On  the 
third  day  the  packing  was  removed  and  an  opening  seen  in  the 
bottom  of  the  wound.  The  finger  introduced  in  this  felt  a  sharp 
point,  which  proved  to  be  a  pin,  surrounded  by  pus.  It  was  with- 
drawn with  forceps.    The  appendix  was  not  seen. 

(34)  Schooler,  Des  Moines,  Iowa  (1898):  (Personal  communication 
to  Dr.  Kelly.) 

Girl,  aged  2.  Had  been  complaining  for  several  days.  Under 
anaesthesia  a  decided  swelling  was  made  out  in  the  region  of  the 
appendix. 

Operation  :  Incision  into  abscess.  Evacuation  of  three  ounces  of 
pus.  A  pin  was  found  sticking  through  the  wall  of  the  appendix, 
the  head  remaining  inside.  Appendix  removed  and  wound  packed. 
Recovery.    The  child  had  swallowed  a  pin  several  months  before. 

(35)  Harlow  Brooks,  New  York  (1S99) :  (Personal  communication.) 
Woman,  aged  54.     Illness   of  a  week ;    headache  and   general 

pains;  incontinence  of  urine  and  faeces.  Diagnosis  of  "epidemic 
influenza,  complicated  by  broncho-pneumonia."  Death  in  ten 
days. 

Autopsy:  Diagnosis  of  broncho-pneumonia  verified.  The  appen- 
dix was  8  cm.  long  ;  its  tip  dropped  down  into  the  pelvic  cavity 
and  was  adherent  to  the  right  ovary  which  had  become  almost 
completely  transformed  into  a  cyst.  Just  at  the  centre  of  the 
appendix,  where  there  were  dense  adhesions  to  the  psoas  muscle, 
there  was  a  small  cavity  enclosed  by  the  surrounding  cicatricial 
tissue  and  containing  pus  and  faeces.  This  abscess  communicated 
with  the  lumen  of  the  appendix.  Lying  in  the  proximal  portion 
of  the  appendix,  with  its  head  at  about  the  location  of  the  abscess, 
was  an  ordinary  pin  encrusted  with  lime  salts  and  faecal  matter. 
The  pin  lay  with  its  head  down,  the  shank  extending  up  in  the 
lumen  of  the  appendix. 


ORIGIN,  DEVELOPMENT  AND  DEGENERATION  OF  THE  BLOODVESSELS  OF  THE  0VARY.:;: 

(From  the  Anatomical  and  Qynascological  Laboratories  of  the  Johns  Hopkins  University.) 

PRELIMINARY   STATEMENT. 

\\    ANATOMICAL   AND    PHYSIOLOGICAL    STUDY    OF    THE    VASCULAR    SYSTEM    OF    THE    OVARY    AND    ITS    INFLUENCE    UPON    THE 
SUCCESS^  E  STALES   AND   ACCOMPANYING   PHENOMENA  OCCURRING   IN   THE    EVOLUTION    OF    THE    GRAAFIAN 
FOLLICLE.      ALSO   A   CONSIDERATION  OF   THE   RELATIONSHIP   OF    THE    CORPUS    LUTEUM 
TO  THE   CONSERVATION  AND  TO  THE  FINAL  CESSATION  OF  OVULATION. 

By  J.  G.  ('lark,  M.  1).,  Late  Resident  Gynecologist  in  the  Johns  Hopkins  Hospital,  Associate  in  Gynecology  in  the  Johns 

Hopkins  University. 


In  February,  1896,  at  the  suggestion  of  Prof.  Mall,  I  began 
the  study  of  the  ovarian  circulation,  with  a  view  of  determining 
the  normal  distribution  of  the  arteries  and  veins  of  the  ovary 


*  Presented  before  the  Johns  Hopkins  Medical  Society,  Decem- 
ber 19,  1898. 


and  their  relationship  to-each  other.  At  first  sight  the  solution 
of  this  question  did  not  appear  to  present  greater  difficulties 
than  those  encountered  in  the  ordinary  course  of  any  research. 
A  study  of  the  sections  of  a  few  injected  adult  ovaries, 
however,  at  once  demonstrated  the  futility  of  attempting  to 
draw  any  conclusion  from  this  source,  for  the  close  crowding 
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together  of  the  parallel  vessels  of  the  medullary  portion,  and 
the  markedly  irregular  course  of  those  in  the  cortex  or  follicle- 
bearing  zone,  rendered  impossible  any  accurate  observations 
concerning  the  relative  number  and  distribution  of  the  veins 
and  arteries,  and  the  exact  course  followed  by  each  system. 

With  a  view,  therefore,  of  securing  ovaries  possessing  a 
simpler  scheme,  a  study  was  made  of  the  lower  animals,  such 
as  the  dog,  rabbit,  guinea-pig,  sheep  and  pig,  but  with 
unsatisfactory  results,  and  only  after  the  injection  of  the  gen- 
erative organs  of  a  monkey  was  a  suggestive  clue  secured. 
Beyond  this  point,  however,  it  was  difficult  to  proceed,  and 
only  after  the  injection  of  a  very  large  series  of  ovaries  from 
individuals,  ranging  in  age  from  a  six-months  fetus  to  a 
woman  many  years  beyond  the  menopause,  were  final  con- 
clusions reached. 

In  the  search  for  this  normal  scheme  through  an  extensive 
number  of  serial  sections,  various  questions  directly  dependent 
upon  the  circulation  have  presented  themselves  for  solution, 
which  have  widened  the  scope  of  this  work  until  it  has 
developed  into  a  composite  anatomical  and  physiological 
research. 

Thus  the  various  vital  phenomena  have  been  considered 
which  transpire  within  the  follicle  from  its  embryological 
origin  aud  progressive  growth  to  the  time  of  its  disappearance, 
either  through  an  obliterative  process  or  through  its  rupture, 
organization  as  a  corpus  luteum  and  final  retrogression  as  a 
corpus  fibrosum.  In  this  connection  theories  have  been 
suggested  as  to  the  cause  of  ovulation,  the  synchronism  of 
ovulation  and  menstruation,  the  mechanism  of  the  rupture 
of  the  mature  follicle  and  the  final  cessation  of  ovulation, 
which  have  been  based  upon  observations  made  in  the  study  of 
a  very  large  number  of  sections. 

Soon  after  beginning  this  work  I  was  struck  not  only  with 
the  difficulty  of  arriving  at  a  definite  knowledge  of  the  scheme, 
but  also  of  determining  the  age  at  which  this  scheme  may  be 
taken  as  a  standard  for  comparison. 

This  is  certainly  not  possible  after  active  ovulation  is 
established  for  the  constant  changes  in  the  vascular  system 
induced  through  the  maturation,  rupture  and  organization  of 
the  follicle,  introduce  an  element  of  variability  into  the  circu- 
lation of  this  organ  which,  so  far  as  I  know,  occurs  in  noother. 

Failing  to  reach  any  satisfactory  starting  point  in  the  adult, 
the  ovary  of  a  girl  approaching  puberty  was  next  studied,  but 
with  little  less  success,  for  it  was  found  that  almost  as  con- 
stant variations  occur  in  the  follicular  circulation  before  as 
after  the  inauguration  of  ovulation.  In  the  hope  of  finally 
reaching  a  period  in  the  life  of  the  female  individual,  at  which 
a  definite  standard  for  comparison  might  be  found,  numerous 
specimens  from  children  of  various  ages  were  injected  and 
closely  studied.  Finally  the  ovary  of  a  six-months  fetus 
was  obtained,  which  furnished  a  definite  clew  as  to  the  arrange- 
ment of  the  vessels,  but  as  the  follicular  apparatus  was  still 
in  process  of  development  a  new-born  child  in  which  the 
tunica  albuginea  was  well  formed  was  selected  as  the  standard. 
Even  here  the  solution  of  the  question  was  not  easy,  for  in 
order  to  trace  the  ramifications  of  the  vessels  from  the  point  of 
their  entrance  into  the  ovary  to  their  ultimate  termini  the 
study  of  the  serial  sections  of  many  ovaries  was  necessary. 


To  briefly  summarize  the  chief  points  in  this  investigation 
I  have  considered  them  under  a  skeleton  outline,  the  main 
headings  of  which  will  conform  in  general  to  the  arrangement 
in  my  forthcoming  paper. 

In  this  preliminary  statement  it  is  impossible  to  more  than 
hint  at  the  points  which  will,  in  the  final  publication,  be  devel- 
oped through  schematic  demonstrations  and  many  drawings 
from  injected  specimens,  and  for  the  same  reason  references 
to  the  numerous  researches  which  have  been  made  upon  many 
of  the  subjects  considered  in  this  report  must  be  omitted. 

Embryological  Considerations. 

The  primitive  circulation  of  the  Wolffian  body  will  be  dwelt, 
upon,  and  an  explanation  of  the  origin  of  the  spermatic  vessels 
as  an  independent  system  from  that  of  the  former  will  be 
offered.  As  is  well  known  among  embryologists  the  Wolffian 
and  Miillerian  ducts  are  well  formed  and  the  germinal  eminence 
is  of  considerable  size  before  visible  signs  of  the  differentiation 
of  sex  become  manifest.  Up  to  this  point  the  embryo  is  said  to 
be  of  the  hermaphroditic  or  indifferent  type. 

In  retracing  the  steps  of  development  from  the  well-formed 
embryo  back  to  this  period  some  very  interesting  points  con- 
cerning the  differentiation  of  sex  have  been  secured.  The 
radical  differences  existing  between  the  vascular  system  of  the 
testicle  and  ovary  have  furnished  a  valuable  sign  for  determin- 
ing the  gender  of  very  young  embryos,  before  the  external 
differential  marks  are  established. 

The  fact  to  which  attention  will  be  directed  especially  is 
that  the  testicular  circulation  is  peripheral,  the  main  artery  of 
which  courses  over  the  dorsal  .aspect  of  the  organ,  giving  off  in 
its  course  rib-like  branches  which  in  turn  send  penetrating 
brauches  into  the  gland.  Between  the  arteries  are  situated  the 
collecting  veins  which  unite  at  the  base  of  the  testicle  to  form 
the  spermatic  plexus. 

In  the  ovary  this  scheme  is  exactly  reversed,  the  arteries 
with  their  accompanying  veins  entering  the  center  of  the  organ 
where  they  branch  tree-like  and  terminate  as  a  fine  capillary 
anastomosis  in  the  tunica  albuginea. 

Upon  the  peculiarities  of  each  circulation  the  differential 
signs  of  sex  are  based — a  visible  dorsal  vessel  always  indicating 
a  male;  an  alabastic-like  non-vascular  white  cortex  a  female 
embryo. 

In  microscopic  sections  the  presence  of  large  peripheral 
vessels  also  indicates  the  male,  whereas  large  central  vessels 
indicate  the  female  sex. 

The  significance  of  the  vascular  arrangements  in  the  testicle 
and  ovary  will  also  be  discussed  from  the  physiological  stand- 
point, and  to  the  radical  differences  existing  between  them 
will  be  ascribed  the  persistence  of  the  testicular  function  in 
the  male  to  old  age,  and  the  comparatively  early  abrogation 
of  ovulation  in  the  female.  In  the  testicle  the  production  of 
sperma  is  a  more  or  less  fixed  and  constant  function  like  that 
of  the  pancreas,  the  parotid  and  other  secreting  glands,  conse- 
quently the  circulation  is  not  subject  to  variations  and  is  only 
interrupted  through  disease  or  through  senile  changes,  whereas 
in  the  ovary  there  is  a  constant  variation  in  the  circulation 
incident  to  the  obliteration  or  disappearance  of  follicles  and  the 
compensatory  production  of  connective  tissue  which  sooner  or 
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later  begins  to  limit  the  peripheral  circulation,  and  this  in 
turn  leads  though  secondary  influences  to  a  final  cessation  of 
ovulation. 

Incidentally.  I  may  remark  that  these  wide  differences  in  the 
circulation  lead  me  to  the  conclusion  that  the  origins  of  the 
ovary  and  testicle  are  not  as  generally  believed  the  same,  but 
are  totally  different,  and  that  the  expressions  "  asexual  period," 
"  hermaphroditic  stage  of  the  embryo,"  etc.,  merely  serve  to 
mask  our  inability  to  select  the  differential  features  of  the 
sexes  back  of  this  point. 

In  view  of  the  fact  that  the  common  progenitor  of  the  ovary 
and  testicle  is  the  Wolffian  body  and  that  the  atrophy  or  degen- 
eration of  the  latter  is  coincident  with  the  active  growtli  of  the 
former,  an  endeavor  has  been  made  to  discover  the  explanation 
of  this  apparent  paradox.  According  to  my  observations  upon 
this  point,  it  lies  in  the  fact  that  the  vascular  system  of  the 
sexual  glands  originates  entirely  independently  of  that  of 
the  Wolffian  body,  consequently  the  synchronous  development 
and  degeneration  of  the  two  sets  of  organs  is  j>ossible. 

Having  traced  the  development  of  the  circulation  in  the 
ovary  and  testicle  from  the  so-called  asexual  period  to  the 
point  where  they  have  formed  systems  diametrically  opposite 
in  their  distribution  and  ultimate  arrangement,  the  further 
consideration  of  the  testicle  will  be  dropped  and  the  study  of 
the  ovary  along  the  line  of  its  development  and  progression  to 
its  ultimate  history  will  be  pursued. 

Development  of  the  Graafian  Follicle. 

My  study  leads  me  to  reject  the  Valeutine-Pfluger  theory 
concerning  the  origin  of  the  follicle  and  to  accept,  with  some 
reservation,  the  general  scheme  of  development  as  suggested  by 
Waldeyer.  So  far  a3  the  genesis  of  the  "egg  nests"  and  their 
ultimate  subdivision  into  follicles  are  concerned,  I  am  in 
accord  with  the  latter  investigator,  but  as  to  the  origin  of  the 
so-called  follicle  epithelium  or  membrana  granulosa,  I  feel  that 
the  evidence  in  my  hands  is  sufficient  to  put  me  at  variance 
with  Wahleyer's  conception  and  to  incline  me  towards  that  of 
Foulis,  who  believes  that  the,  germinal  epithelium  only  forms 
ova  and  that  the  lining  membrane  of  the  follicle  is  derived 
from  the  connective  tissue  stroma. 

The  Ovarian  Circulation  of  the  New-13orn  Child. 

With  the  completion  of  the  fibrous  covering  of  the  ovary 
(tunica  albugiuea)  shortly  after  birth,  the  vascular  system 
becomes  fully  developed,  and  this  period,  therefore,  may  be  said 
to  represent  the  typical  scheme,  for  up  to  this  point  there  has 
been  no  derangement  of  its  central  or  peripheral  branches, 
which  will  occur  later  through  the  progressive  development 
and  degeneration  of  follicles. 

The  secondary  branches  of  the  circulatory  tree  occupy  a 
comparatively  small  medullary  area,  its  tertiary  branches  being 
given  directly  off.  into  the  follicle-bearing  zone.  The  follicles 
are,  as  as  rule,  still  in  their  primitive  state,  only  a  few  of  the 
many  thousands  as  yet  showing  progressive  development. 

Even  at  this  early  period,  however,  isolated  follicles  under- 
going progressive  and  retrogressive  changes  may  be  noted. 
These  changes,  as  I  shall  hope  to  show,  are  closely  analogous 


to  if  not  identical  with  those  occurring  in  the  ovaries  of  older 
children,  and  in  women  after  ovulation  is  inaugurated. 

The  arrangement  of  the  circulation  as  established  at  this 
early  age  is  shown  in  the  following  schematic  way: 


Vasa  auastomotica 
superfieialia 


Kami  corticalcs  ; 

Rami  folliculares ' 
Vasa  auastomotica 
follicularia 


Venae  ovaricae  propriae 


Arteria  ovarica  propria 


Arteria  ovarica 


Arteriae  parallelae 
ovarii 


Venae  ovaricae 


As  will  be  seen  from  this  sketch  each  follicle  is  provided 
with  a  vascular  wreath,  which  is  formed  by  the  terminal  twigs 
of  the  main  cortical  branches. 

The  development  of  this  wreath  and  its  final  obliteration, 
along  with  the  disappearance  of  the  corpus  luteum,  does  not 
affect  the  general  scheme,  for  it  merely  represents  one  small 
terminal  system,  the  destruction  of  which,  so  far  as  its  effect 
upon  the  general  system  is  concerned,  is  like  the  lopping  off  of 
an  ultimate  twig  of  the  branch  of  a  large  tree. 

For  this  reason  the  changes  in  the  ovarian  circulation 
incident  to  the  progressive  development  and  degeneration  of 
the  follicles,  even  in  early  womanhood,  are  local  and  not 
general.  It  is  only  in  the  later  periods  of  the  ovulating  life 
of  the  female  that  the  latter  effect  is  noted.  Beyond  the 
follicular  zone  the  terminal  vessels  break  up  into  capil- 
laries which  form  a  fine  parallel  running  anastomosis  in 
the  tunica  albuginea,  which  hitherto  has  not  been  des- 
cribed. 

The  extensive  anastomosis  throughout  the  ovary  renders 
easy  the  shifting  of  the  circulation  from  one  set  of  vessels  to 
another,  consequently  the  destruction  of  the  function  of  the 
ovary  is  almost  an  impossibility  before  its  final  cessation 
through  natural  causes. 

In  the  same  way  the  persistence  of  the  function  in  even  tiny 
bits  of  the  ovary,  which  are  occasionally  left  after  an  ovari- 
otomy, may  be  explained. 

In  order  to  conform  to  the  new  method  of  classification, 
recently  decided  upon  by  anatomists,  a  system  of  nomenclature 
has  been  adopted  which  is  based  upon  the  regional  distribu- 
tion of  the  vessels. 
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Classification  of  Vessels: 


English. 
Ovarian  artery. 

"       veins. 

Extra  ovarian  or  liilus  branch  ' 
of  artery. 

Extra  ov.,  or  lulus  branches  of 

veins. 

Medullary  branches. 

Cortical  branches. 
Peripheral  anastomosis. 

Follicular  branches. 

"  anastomosis. 

Uteroovarian  anastomosis. 


Latin. 
Arteria  ovarica. 

Vena?  ovarica?  or  Vv.  ovaricse. 

Arteria  ovarica  propria  or  Aa. 
ovaricse  propria  (Ramus  I, 
II,  III,  IV,  V). 

Vena-  ovarica?  propria?. 

Rami  meiiullares  or  arteria; 
parallela?  ovarii. 

Rami  corticales. 

Vasa  capillaria  anastomotica  su- 
perficialia. 

Rami  folliculares. 

Vasa  anastomotica  follicularia. 

Arteria  anastomotica  uterina. 


In  order  to  follow  the  progressive  changes  in  the  ovary  from 
birth  tii  the  climacteric,  specimens  from  my  collection  repre- 
senting the  following  ages  have  been  selected  :  child  of  2  years, 
girls  of  9  and  12  years,  and  of  14  years,  just  after  the  establish- 
ment of  ovulation,  young  woman  of  24  years,  middle-aged 
woman  of  35  years,  woman  approaching  the  menopause  at  42 
years,  and  finally  an  old  woman  of  66  years,  long  after  the 
menopause. 

In  these  specimens  an  endeavor  has  been  made  to  follow  not 
only  the  changes  incident  to  the  circulatory  system,  but  also 
the  other  progressive  histological  transformations. 

The  comparison  of  this  ascending  series  has  suggested 
certain  hypotheses  concerning  the  physiology  of  the  ovary, 
which  I  trust  have  been  strongly  sustained,  if  not  confirmed, 
by  the  specimens  in  hand. 

The  Ovary  of  a  Child  of  Two  Years. 

In  the  six-months  foetus  the  main  branches  of  the  ovarian 
artery  correspond  in  the  general  form  of  their  distribution  to 
the  fasciculi  of  a  widely  spread  folding-fan,  the  divisions 
between  the  arteries  being  filled  with  primitive  follicles. 

As  the  ovary  grows  in  age  the  vessels  with  the  connective 
tissue  septa?,  which  form  these  divisions,  change  from  a  gently 
curved  to  a  perpendicular  course,  the  branches  occupying  the 
medullary  portion  being  crowded  into  parallel  lines  (arterise 
parallels  ovarii). 

In  the  two  year  old  child,  through  the  development  and 
retrogression  of  numerous  follicles  from  birth  up  to  this  time, 
the  medullary  area  comprises  a  much  larger  portion  of  the 
than  that  noted  in  the  new-born. 

As  there  is  no  increase  in  the  number  of  follicles  after  birth 
t'je  obliteration  of  each  primitive  or  partially  develop 
naturally  decreases  the  total  original  number,  which  results  in 
an  increase  in  the  medullary  portion  of  the  ovary  at  the  expense 
of  the  follicle-bearing  or  cortical  zone. 

The  law  of  development  in  the  follicle  is  from  within 
outward,  that  is  the  primitive  follicles  lying  nearest  the 
central  circulatory  tree  arc  the  first  to  undergo  development. 


In  the  young  child  the  developing  follicles  instead  of 
moving  towards  the  periphery,  as  occurs  in  the  girl  approach- 
ing puberty  or  in  the  adult,  tend  to  maintain  their  primitive 
position,  their  enlargement  being  simply  centripetal  without 
any  attempt  at  mobilization. 

Having  reached  a  certain  stage  in  their  development,  a  retro- 
gressive change  following  the  degeneration  of  the  ovum  is 
inaugurated;  and  the  original  Bite,  occupied  by  the  follicle,  is 
replaced  by  a  very  minute  addition  of  connective  tissue  to  the 
stroma  of  the  organ,  which  naturally  builds  up  through  suc- 
cessive accumulations  the  central  area. 

Follicles  in  various  stages  of  development  and  retrogression 
are  noted  in  all  ages  after  birth,  and  according  to  my  observa- 
tions the  same  principle  involved  in  the  Obliteration  of  the 
unruptured  follicles  before  puberty  governs  the  organization 
of  the  corpus  luteum  after  ovulation  is  inaugurated. 

Briefly  stated  the  changes  consist  in  an  increase  in  the 
vascular  wreath  around  the  primitive  follicle  and  a  coincident 
or  dependent  hyperplasia  of  the  membrana  propria  and  an 
accumulation  of  liquor  folliculi. 

What  determines  the  cessation  of  these  progressive  changes 
and  the  beginning  of  the  retrogressive  or  obliterative  process 
remains  unexplained.  The  fact  remains,  however,  that  with 
the  degeneration  of  the  ovum  the  liquor  folliculi  is  absorbed 
and  the  cavity  is  filled  in  with  large  embryonic  connective 
tissue  cells  arising  from  the  theca  interna. 

Through  the  gradual  diminution  in  the  blood  supplied  by 
the  follicular  wreath  the  excess  of  connective  tissue  undergoes 
hyaline  changes  and  absorption  until  finally  only  a  mere  trace 
of  the  new-growth  remains. 

In  this  way  the  size  of  the  ovary  is  maintained  within 
reasonable  bounds.  Were  each  mature  or  large  follicle  to  be 
replaced  by  permanent  connective  tissue,  the  ovary  would  very 
early  in  life  assume  the  proportions  of  a  new-growth,  which 
sooner  or  later  would  constitute  fibromata  of  no  mean  dimen- 
sions. 

Progressive  Changes  in  the  Ovary. 

In  the  progressive  growth  of  the  ovary  the  obliterative 
changes  just  referred  to  continue  until  the  follicle-hearing 
area,  reduced  by  many  thousands  in  its  numbers  of  primitive 
follicles,  becomes  a  narrow  zone  compared  with  its  width  in 
the  new-born  child. 

The  crowding  together  in  more  or  less  parallel  lines  of  the 
secondary  and  tertiary  branches  of  the  ovarian  vessels  is,  to 
return  to  our  antilogy,  simulated  by  the  partial  closure  of  the 
fasciculi  of  the  fan.  The  increase  in  the  internal  resistance 
through  the  building  np  of  a  denser  medullary  centre  and 
the  closer  crowding  together  of  the  parallel  vessels  sooner 
or  later  breaks  the  equilibrium  of  forces  and  consequently  the 
follicles  no  longer  maintain  their  primitive  position  while 
enlarging  but  undergo  mobilization  towards  the  tunica  albu- 
ginea,  that  being  the  direction  of  least  resistance. 

The  actual  rupture  of  the  follicle,  according  to  my  opinion, 
is  due  to  the  influx  of  blood  during  the  menstrual  cycle  into 
the  medullary  blood-vessels,  which  ba  a  double  action,  first 
to  push  the  mature  follicle  rapidly  towards  the  surface,  and 
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second,  through  the  increased  pressure,  to  close  the  parallel 
running  anastomosis  in  the  tunica  albuginea,  and  thus  permit 
a  physiological  necrosis  and  rupture  of  the  follicle. 

Concerning  the  question  of  ovulation  and  menstruation  I 
shall  endeavor  to  offer  further  evidence  to  prove  that  the  rule  of 
synchronism  is  the  normal,  and  that  deviations  from  this  rule 
are  probably  due  to  modifications  in  the  life  habit  incident 
to  changes  in  environment  and  to  departures  from  primitive 
methods  of  living  and  from  primitive  laws  governing  sexual  - 
congress. 

A  brief  paragraph  will  be  devoted  to  the  processes  through 
which  the  mature  but  unruptured  follicles  undergo  oblitera- 
tion. I  shall  assume  that  this  is  not  a  pathological  condition, 
but  is  merely  Nature's  method  of  getting  rid  of  a  functionless 


cavity.  The  organization  of  the  vascular  system  of  the  corpus 
luteum,  followed  by  its  retrogressive  changes  and  final  disap- 
pearance, will  be  considered,  and  I  shall  take  the  position  that 
little  or  nothing  of  the  follicular  vascular  system  remains  when 
the  resorption  of  the  corpora  fibrosa  is  complete. 

As  a  conclusion  to  this  study  the  cessation  of  ovulation  will 
be  ascribed  to  the  gradual  impairment  of  the  vascular  systems, 
through  first,  densification  of  the  ovarian  stroma  and  second, 
through  the  retroactive  effect  of  imperfectly  removed  corpora 
lutea,  which  as  an  end  result  diminishes  the  blood-supply 
to  the  cortical  area  to  such  an  extent  that  the  growth  of 
the  primitive  follicles  is  retarded  and  finally  completely  inhib- 
ited. These  final  retrogressive  changes  lead  up  to  and  consti- 
tute the  menopause  or  climaterium. 


OVARIAN  CYSTS  IN  THE  NEGRESS. 


By  Thomas  E.  Brown,  M.  D. 


Comparatively  little  has  been  written  concerning  ovarian 
cysts  in  the  negress,  probably  partly  because  that  in  most 
hospitals  where  extensive  gynecological  operations  are  per- 
formed the  proportion  of  negro  patients  is  very  small,  and 
partly  because  of  the  comparative  rarity  of  this  condition  in 
negro  women. 

in  fact,  one  frequently  hears  surgeons  say:  "The  tumor 
before  us  presents  all  the  features  of  an  ovarian  cyst,  but  inas- 
much as  the  patient  is  a  negress  it  is  certainly  not  so,  but  a 
tumor  of  different  origin  (cystic  myoma,  etc.),  as  multilocular 
cysts  are  unknown  in  the  negress." 

That  ovarian  cysts  are  much  rarer  in  negresses  than  in  white 
women  no  one  will  deny,  but  as  to  the  exact  numerical  rela- 
tionship between  the  two  few  if  any  figures  of  importance  are 
obtainable,  and  the  object  of  this  note  is  to  give  definitely  and 
numerically  this  proportion  as  obtained  by  an  analysis  of 
ovarian  cysts  of  various  kinds  operated  upon  at  the  Johns 
Hopkins  Hospital. 

In  considering  ovarian  cysts  the  usual  divisions  have  been 
made  into  (a)  simple  retention  cysts,  including  Graafian  follicle 
and  corpus  luteum  cysts;  (b)  unilocular  and  multilocular  ovarian 
cystomata,  the  two  being  considered  together,  as  many  regard 
the  unilocular  cysts  as  originally  multilocular;  (c)  papillary 
cysts  and  (d)  dermoid  cysts  of  the  ovary ;  also  for  sake  of  com- 
pleteness parovarian  cysts  and  intral'gamentary  cysts  have 
been  considered. 

I  shall  discuss  the  frequency  of  ovarian  cysts  in  the  negress 
first  (I)  from  a  clinical  and  macroscopical  standpoint,  and 
second  (II)  from  a  microscopical  and  pathological  standpoint, 
which  is  much  more  important. 


An  analysis  is  here  given  of  the  various  kinds  of  ovarian 
cysts  occurring  in  the  white  and  the  colored  for  a  period  of  six 
years,  from  January  31st,  1892,  until  January  31st,  1898,  the 
variety  of  cyst  being  determined  by  clinical  observation  and 
macroscopic  appearance. 


VARIETIES    OF     CYSTS. 
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It  will  thus  be  seen  that  out  of  191  cysts,  only  12  were  in  the 
negress,  a  proportion  of  1  :  15,  while  the  proportion  of  colored 
to  white  gynecological  patients  treated  during  the  same  period 
was  1  :  6.75  (589  :  3996),  i.  e.  ovarian  cysts  were  relatively 
2.2  times  as  frequent  in  white  as  compared  with  colored  women. 

When  we  analyze  the  proportion  in  the  different  varieties  of 
cysts,  we  arrive  at  some  striking  results. 

In  the  case  of  the  dermoid  cysts,  cysts  due  to  the  inclusion 
of  some  of  the  embryonic  ectoderm  in  the  ovarian  tissue,  we 
find  that  7  of  the  24  cases  reported  were  in  the  negress,  i.  e. 
1  :  2.5  (7  :  17),  which  would  seem  to  indicate  that  the  dermoid 
cysts  are  relatively  more  than  twice  as  common  in  the  negress 
as  in  the  white  woman  (the  proportion  of  white  to  colored 
gynecological  patients  being  1  :  6.75). 

As  regards  simple  retention  cysts,  the  proportion  of  3  to  88 
(i.  e.  1  :  29.3)  is  probably  not  a  fair  estimate,  due  to  the  fact 
that  what  to  call  a  Graafian  follicle  cyst  and  what  to  call  a 
dilated  Graafian  follicle  depends  largely  upon  the  individual 
operator. 

When  we  consider  unilocular  and  multilocular  cysts,  how- 
ever, we  are  struck  at  once  by  their  remarkable  infrequency  in 
the  negress,  of  the  55  cases  mentioned  only  2  being  in  that 
race,  i.  e.  a  proportion  of  1  :  26.5. 

This  is  of  especial  importance,  because  this  form  of  cyst  of 
the  ovary  grows  to  the  largest  size,  and  it  is  this  variety  of 
cyst  which  many  surgeons  declare  never  occurs  in  the  negress. 
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No  cases  were  reported  of  papillary  oysts  of  the  ovary,  par- 
ovarian or  intraligamentary  cysts  in  the  negress. 

Thus  it  will  be  seen  that  with  the  exception  of  dermoid 
cysts,  ovarian  cvsts  are  really  much  less  common  in  the  colored 
race,  the  results,  however,  being  more  or  less  indefinite,  due  to 
the  fact  that  the  diagnosis  was  made  clinically  and  macro- 
BCopically  and  not  microscopically. 

II. 

An  aualysis  of  ovarian  cysts  from  the  microscopical  stand- 
point was  made  from  all  cases  operated  upon  in  the  Hospital 
from  the  latter  part  of  1893  until  October,  1898. 

During  that  time  there  had  been  microscopically  described 
and  diagnosed  in  the  Gynecological-Pathological  Laboratory 
244  ovarian  and  parovarian  cysts, divided  as  follows:  Dermoid 
cysts  32,  Graafian  follicle  cysts  GS,  corpus  luteuin  cysts  16, 
unilocular  and  multilocular  cysts  9-1,  papillary  cysts  10,  and 
parovarian  cysts  24. 

(a)  Dermoid  cysts.  Of  the  32  dermoid  cysts,  G  were  in 
the  colored,  i.  e.  the  proportion  is  1  :  4.3,  showing,  as  in  the 
clinical  study  above,  that  these  cysts  are  relatively  more 
common  in  the  negro  race. 

of  Dermoid  Cyst  of  the  Ovary  in  the  Colored. 


d)S. 

(-')  J. 

(3)  I. 

(4)  S. 

(5)  V. 

(6)  C. 

PATHOLOGICAL    REPORT. 


Dermoid  cyst  of  right  ovary,  7  cm. 

in  diameter  

Dermoid  cyst  of  ovary,  16  cm.   in 

diameter 

Dermoid  cyst  of   ovary,  7  cm.  in 

diameter 

Dermoid  cyst  of  ovary,   8   cm.  in 

diameter 

Dermoid   cyst  of  ovary,  4.5x3.5x3 

cm 


Dermoid  cyst  of  right  ovary,  2.5  cm. 
in  diameter 


REMARKS. 


Myomatous  uterus. 


2  intraligamentary  myo- 
mata. 

Myomata  uteri. 


(J)  Retention  cysts.  Of  the  84  simple  retention  cysts  (68 
Graafian  follicle  cysts,  16  corpus  luteum  cysts),  7  were  in  the 
colored,  a  proportion  of  1  :  11,  showing  that  these  cysts  are 
relatively  less  common  in  the  negress  than  in  the  white  woman 
(as  stated  before,  the  proportion  of  colored  to  white  gyneco- 
logical patients  being  1  :  6.75). 

Casks  ok  Simple  Retention  Cysts  in  the  Colored. 


PATHOLOGICAL   REPORT. 


Double  pyosalpinx. 


(1)  S.    Right  unilocular  ovarian  cyst,  prob- 

ably dilated  Graafian  follicle,  in- 
traligamentary, 9  cm.  in  diameter. 

(2)  C.   Right  corpus  luteum  cyst,  5  cm.  in  Epithelioma  of  cervix. 

diameter. 
|B]  W.  Cyst  of  ovary  from  corpus  luteum 

i    or  Graafian  follicle,  «x4x4.5  cm. 
i4    \V.  Corpus  luteum  cyst,  unilocular,  5 

|     cm.  in  diameter 

(5)  B.  Cyst  of  leftovary,5cm.  in  diameter  '. 

(probably  of  Graafian  follicle). 

(6)  B.  Graafian  follicle  cyst  of  rightovary, 

4  cm.  in  diameter. 

(7)  T.  Right  Graafian  follicle  cyst,  4x3cm. 


Double  perisalpingitis 
and  perioophoritis. 


Myomata  uteri. 

Myomata  uteri. 


(c)    Unilocular   and    multilocular    cysts.     Of  the   91    uni 
locular   and    multilocular   ovarian    cysts,   but   6  were  in  the 
colored,  the  proportion  thus  being  but  1  :  14.7,  showing  that 
this  form  of  cyst   is  relatively  more  than   twice  as  common 
amongst  white  women. 

It  shows,  however,  that  they  are  by  no  means  so  uncommon 
in  the  negress  as  popularly  supposed. 

Cases  of  Unilocular  and  Multilocular  Ovarian  Cysts 
in  the  Colored. 

(1)  G.— Color,  black. 

Pathological  Report. — Multilocular  ovarian  cyst.     Myoma  uteri. 

(2)  H.— Color,  black. 

Examination. — Abdomen,  especially  right  side,  is  distended  by  a 
firm  elastic  tumor  mass  reaching  9  cm.  above  the  umbilicus,  its 
longest  axis  being  23  cm.  In  left  inguinal  region  is  felt  a  hard, 
irregular  mass,  the  size  of  a  small  hen  egg. 

Operation. — Cystectomy.       Hystero-myo-salpingo-oijphorectomy. 

The  cyst  was  thin-walled,  filled  with  bloody  fluid  ;  it  was  devel- 
oped fiom  the  outer  pole  of  the  right  ovary  and  was  entirely  retro- 
peritoneal. The  uterus  was  myomatous,  and  there  were  many 
adhesions,  especially  about  the  cyst. 

Pathological  Report. — Multilocular  cyst  of  right  ovary  16  cm.  in 
diameter,  springing  from  the  upper  pole;  the  cyst  wall  is  1  mm. 
thick,  the  fluid  is  dark  reddish-chocolate  colored.    Myomata  uteri. 

(3)  I.— Color,  black. 

Examination. — Abdomen  is  much  distended  in  its  lower  half,  and 
a  large  mass  of  irregular  outline  can  be  palpated  ;  to  the  right  it  feels 
elastic  ;  to  the  left  hard.  The  upper  border  of  the  mass  reaches  in 
the  right  parasternal  line  to  within  11  cm.  of  the  costal  margin. 
Transversely  it  measures  29  cm. 

Operation. — Cystectomy.     Hystero-myo-salpingo-odphorectomy. 

On  the  right  side  a  multilocular  ovarian  cyst  posterior  to  the  uterus, 
filling  the  cul-de-sac  and  rising  above  the  pelvic  brim,  with  its 
walls  intimately  adherent  to  the  intestines.  Myomatous  uterus, 
size  of  foetal  head. 

Pathological  Report.— Ovarian  cyst  (either  multi-  or  unilocular, 
probably  the  latter)  ;  fluid  is  clear,  limpid  and  yellowish.  Myomata 
uteri. 

(4)  C— Color,  black. 

Examination. — Abdomen  is  irregularly  distended.  On  palpation 
a  mass,  divisible  into  two  separate  masses,  can  be  made  out,  one 
occupying  the  lower  portion  of  the  abdomen,  with  irregular  outline 
and  nodular  surface,  the  other  reaching  as  high  as  the  costal  mar- 
gin on  the  left,  measuring  9x12^  cm.  with  smooth  surface  and  elastic 
feel. 

Operation. — Hystero-myomectomy.     Cystectomy. 

The  cyst  was  punctured  and  the  fluid  withdrawn  before  the  enu- 
cleation was  started. 

Pathological  Report— \jeH,um\oca\a.r  ovarian  cyst,  7  cm.  in  diam- 
eter. 

(5)  F — Color,  black. 

Examination.— The  body  of  the  uterus  is  apparently  of  normal 
size  and  is  pressed  backwards  by  a  large  abdominal  tumor,  which 
is  firm,  elastic,  tense,  of  smooth  surface  and  gives  a  distinct  wave 
of  fluctuation.     Corona  of  resonance  is  well  marked. 

Operation.— Cystectomy     (left).     Right    salpingo  oophorectomy. 

The  cyst-wall  was  punctured,  the  fluid  obtained  therefrom  being 
of  a  muddy  brown  color.  The  cyst  sprang  from  the  left  ovary  and 
was  adherent  to  the  omentum.  The  right  tube  and  broad  ligament 
were  plastered  over  the  surface  of  the  cyst.  Right  salpingitis.  The 
uterus  contained  a  lew  myomatous  nodules. 

Pathological  Report.— Large  multilocular  cyst  of  left  ovary,  li';l^ 
cm.,  containing  1800  c.  cm.  of  dark  brown  tluic1  containing  much 
albumen. 
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(6)  H.— Color,  black. 

Pathological  Report. — Right  multilocular  ovarian  cyst,  6  cm.  in 
diameter,  dense  adhesions,  cyst  of  left  ovary  5  cm.  in  diameter,  con- 
taining blood  and  debris. 

Thus  it  will  be  seen  that,  although  these  cysts  are  less 
common  in  the  negro  race,  nevertheless  they  do  sometimes 
occur,  and  reach  as  large  a  size  in  some  cases  as  the  corres- 
ponding cysts  in  the  white  race,  and  thus  the  possibility  of  their 
being  present  should  always  be  seriously  considered  when  the 
physical  examination  points  in  that  direction. 

(d)  Papillary  cysts.  No  case  of  this  kind  was  found  in  the 
negress  in  the  cases  analyzed. 

(e)  Parovarian  cysts.  Of  the  24  parovarian  cysts,  only  1 
was  in  the  negress,  showing  the  extreme  rarity  of  this  variety 
of  cyst  in  this  race. 

(1)  A. — Pathological  Report.  Right  parovarian  cyst.  Myoma 
uteri.     Left  salpingitis. 

Thus,  of  the  244  cases  of  ovarian  and  parovarian  cysts,  but 
20  were  in  the  colored  race,  i.  e.  the  proportion  is  1 :  11.2, 
showing  that  the  relative  frequency  of  these  cysts  is  1.66  times 
as  great  in  the  white  as  in  the  colored  race. 

If  we  exclude  the  parovarian  cysts,  of  the  remaining  220  true 
ovarian  cysts  19  were  in  the  negress,  a  proportion  of  1  :  10.6, 
t.  e.  the  relative  frequency  is  1.57  times  as  great  in  the  white 
as  in  the  colored  race. 


If  we  exclude  the  dermoid  cysts,  cysts  which  owe  their  origin 
to  some  defect  in  embryonic  development,  of  the  remaining  188 
ovarian  cysts  (corpus  luteum,  Graafian  follicle,  multilocular, 
unilocular  and  papillary  cysts),  but  13  were  in  the  colored,  i.  e. 
a  proportion  of  1  :  13.4,  showing  that  these  cysts  are  relatively 
exactly  twice  as  frequent  in  white  women  as  in  colored. 

Perhaps  the  thing  that  strikes  one  most  in  studying  these 
cases  is  the  extreme  frequency  with  which  the  ovarian  cysts  in 
the  colored  are  associated  with  other  pathological  conditions, 
especially  with  a  myomatous  condition  of  the  uterus. 

In  10  of  the  20  cases  reported,  uterine  myoma ta  were  also 
found.  These  were  distributed  as  follows :  In  3  of  the  6 
cases  of  dermoid  cysts ;  2  of  the  7  cases  of  Graafian  follicle  and 
corpus  luteum  cysts;  4  of  the  6  cases  of  unilocular  and  multi- 
locular cysts ;  and  in  the  1  case  of  parovarian  cyst  reported. 

In  3  of  the  20  cases  salpingitis,  perisalpingitis  or  pyosalpinx 
was  reported,  i.  e.  evidences  of  inflammatory  trouble,  dis- 
tributed as  follows:  In  2  of  the  7  cases  of  corpus  luteum  and 
Graafian  follicle  cysts,  and  in  the  1  case  of  parovarian  cyst. 

Thus,  to  summarize  our  results,  while  the  simple  retention 
cysts  and  the  unilocular  and  multilocular  ovarian  cysts  are  1 
seen  relatively  much  less  frequently  in  the  negress  than  in  the 
white  woman,  they  are  present  relatively  much  more  frequently 
than  is  universally  supposed;  while  from  both  a  clinical  and 
pathological  study  the  dermoid  ovarian  cyst  seems  to  be  rela- 
tively more  frequent  in  the  negro  race. 


ON  A  HITHERTO  UNDESCRIBED  PEPT0NISING  DIPLOCOCCUS  CAUSING  ACUTE 

ULCERATIVE  ENDOCARDITIS. 

(PRELIMINARY  REPORT.) 
By  W.  G.  MacCallum,  M.  D.,  and  T.  W.  Hastings,  M.  D. 

(From  the  Pathological  Laboratory  of  the  Johns  Hopkins  University  and  Hospital.) 


A.  S.,  aged  37,  was  admitted  to  the  service  of  Dr.  Osier, 
September  14,  1898.  Occupation  and  family  history  unim- 
portant; personal  history  negative,  excepting  for  an  account 
of  an  indefinite  febrile  attack  of  three  weeks'  duration,  in 
1889,  which  was  said  to  have  been  rheumatic  fever. 

Since  July  4th,  after  contracting  a  severe  cold,  he  had  a 
fever  which  had  been  persistent  until  early  in  August,  when 
it  subsided  but  reappeared  about  the  middle  of  the  same 
month,  and  for  this  supposed  relapse  of  typhoid  fever  the 
patient  was  sent  to  the  hospital. 

The  signs  of  aortic  valvular  disease  were  noted  on  admission 
and  the  diagnosis  of  septicaemia  and  probable  malignant  en- 
docarditis affecting  the  aortic  valves  was  made  after  obtaining 
positive  blood  cultures  on  September  2  1 1  h. 

The  growth  from  the  blood  cultures  was  thought  to  be  a 
short-chained  streptococcus  often  occurring  in  pairs,  but  sub- 
sequently, on  study  of  that  obtained  upon  different  media,  it 
proved  to  be  a  definite  diplococcus.  On  October  1st,  three 
days  before  death,  blood  cultures  wl-w  taken  a  second  time 
from  the  basilic  vein  with  the  same  positive  result. 

The  autopsy  revealed  an  acute   vegetative  and  ulcerative 


aortic  and  mitral  endocarditis.  The  aortic  valves  were  bound 
together  by  exuberant  branching  vegetations  which  had  un- 
dergone ulceration ;  several  of  the  mitral  chorda?  tendineaj 
were  ruptured  and  the  broken  ends  covered  with  vegetations. 
In  the  spleen  and  kidney  there  were  septic  infarctions  in 
various  stages  of  softening,  the  fresher  ones  being  firm  and 
white,  the  oldest  forming  large  thin-walled  cavities  with 
almost  diffluent  conteuts.  One  such  embolic  abscess  was 
found  in  the  ileum.  There  was  also  a  bronchopneumonia  of 
the  left  lung. 

Sections  of  the  aortic  valves  showed  the  fibrinous  vegeta- 
tions to  be  loaded  with  masses  of  diplococci,  and  in  those 
passing  through  the  infarcts  in  the  kidney  plugs  of  similar 
cocci  were  found  in  the  vessels  at  the  edges  of  the  infarcted 
area.  From  the  heart's  blood  and  the  aortic  vegetations,  as 
well  as  the  infarcts  in  the  spleen  and  kidney  and  from  the 
lung,  pure  cultures  were  obtained  of  the  diplococcus  which 
presented,  in  brief,  the  following  morphological  and  biolog- 
ical characters : 

Morphology. — A  small  somewhat  elongated  diplococcus  oc- 
curring sometimes  in  chains  of  four,  but  generally  in  pairs, 
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which  stained  easily  by  methods  of  Gram  and  Weigert,     No 
demon strable  capsule. 

Grmoths  showed  minute  semi-translucent  pin-point 
deep  colonies  and  corresponding  minute  discrete  translucent 
round  superficial  colonies.  On  slant  agar  the  smear  gave  rise 
to  a  thin  translucent  growth  made  up  of  conglomerated  col- 
onies, the  edge  of  which  is  slightly  raised  and  crenated. 

Glucose  and  ascitic  fluid  agar  afforded  a  more  profuse  and 
rather  less  translucent  growth,  while  on  glycerine  agar  the 
growth  was  comparatively  scanty.  There  was  no  gas  for- 
mation in  glucose  agar. 

Potato. — The  growth  was  slow  to  appear;  after  two  or  three 
days  it  showed  as  a  dry  whitish  or  tawny  layer. 

Bouillon  was  rendered  very  slightly  opalescent  after  forty- 
eight  hours. 

Litmus-milk  was  decolorized  within  four  hours.  Later 
(within  forty-eight  hours)  the  milk  was  coagulated  and  acid- 
ified. After  this  there  was  a  rapid  peptonization  of  the  coag- 
ulant, the  medium  becoming  transformed  first  into  a  turbid 
purplish  fluid,  or  a  turbid  yellow  fluid,  overlaid  by  a  layer  of 
red,  and  later  into  a  quite  clear  blood-red  fluid.  This  reaction 
is  very  characteristic  and  absolutely  constant. 

Blood  Serum. — The  growth  appeared  in  minute  discrete 
dew-like  colonies.  Within  forty-eight  hours  there  appeared 
a  depression  on  the  surface  of  the  medium  corresponding  with 
the  line  cf  smear.  Liquefaction  of  the  medium  occurred  in 
course  of  time. 

Gelatin  was  rather  slowly  but  completely  liquefied.  Stab 
cultures  took  on  the  appearance  of  a  wide  funnel  after  about 
four  days. 

The  sediment  of  organisms  like  the  colonies  on  gelatin 
plates  had  a  pale  sulphur-yellow  color. 

The  organism  is  quite  hardy  and  may  be  recultivated  from 
tubes  several  weeks  old. 

robiosis. — It  is  a  facultative  anaerobe,  cultures  in  Buch- 
nerjars  growing  with  about  the  same  profusion  and  rapidity 
as  the  aerobic  controls.  In  au  atmosphere  of  hydrogen  the 
growth  is  rather  less  abundant. 

Thermal  Death  Point. — The  diplococcus  is  killed  in  five 
minutes  by  a  temperature  ranging  between  60°  and  65°  C. 

Pathogenicity. — Laboratory  animals  succumb  to  inoculation. 
White  mice  do  not  survive  the  intraperitoneal  injection  of 
suspension  of  the  cultures.  Death  may  take  place  as  early  as 
eight  hours  or  be  delayed  for  three  or  four  days.  The  micro- 
organism can  be  recovered  from  the  blood  aud  organs  gener- 

The  subcutaneous  inoculations  of  mice  also  produce  fatal 
effects  after  a  longer  period — two  to  four  days.     In  the  latter 
experiments  no  lesion  was  found  at  the  point  of  inoc- 
ulation and  the  organism  was  not  recovered  from  am 

Babbits  appeared  less  susceptible.  Of  several  experiments 
Ol.c  rabbit  which  received  3  cc.  of  a  suspension  of  the  organ- 
ism intravenously  succumbed  in  16  da}"S.  At  the  at 
there  was  found  an  abscess  at  the  site  of  inoculation,  and  from 
this  as  well  as  from  the  distended  urinary  bladder  the  organ- 
ism was  recovered. 

One  dog  has  thus  far  been  inoculated  after  injury  of  the 
aortic  valves  by  the  passage  of  a  probe  into  the  heart  through 


the  carotid  (Rosenbach's  operation),  the  culture  being  thrown 
into  a  vein.  After  five  days  the  dog  was  killed  and  the 
autopsy  revealed  a  fresh  vegetative  endocarditis,  the 
tions  springing  from  the  edges  of  the  perforation  in  the  valve 
and  from  the  point  on  the  aortic  wall  where  the  intima  was 
scraped  off  by  the  probe.  There  was  also  an  extension  of  the 
vi  getations  onto  the  mitral  valve;  and  at  the  point  u  line  |  he 
probe  passed  into  the  intraventricular  septum  an  acute  sup- 
purative myocarditis  hail  formed.  The  organism  was  recov- 
ered in  pure  culture  from  the  aortic  vegetations  and  from  the 
heart's  blood  and  organs  generally. 

Experiments  with  the  ferments  and  toxines  are  in  progress 
and  will  be  reported  later. 

This  diplococcus  which  has  been  proven  to  be  pathogenic  for 
man  and  some  of  the  lower  animals  seems  not  to  have  been 
met  with  before — at  least,  there  is  no  record  of  such  an  organ- 
ism to  be  found  in  the  hacteriological  literature  available  t" 
us.  The  chief  peculiarities  which  distinguish  it  from  the 
pyogenic  cocci  already  described  are: 

(1)  The  mode  of  growth  which  resembles  that  of  the  micro- 
coccus lanceolatus.  the  diplococcus  intracellularis  meningitidis 
and  the  streptococcus  rather  than  that  of  the  pyogenic 
staphylococci. 

(2)  The  action  on  gelatin  which  resembles  that  of  the 
staphylococci. 

(3)  Its  activity  in  peptonizing  milk  and  coagulated  blood 
serum  in  which  it  differs  from  all  the  above-named  pyogenic 
cocci. 

In  virtue  of  this  last  property  and  for  the  purpose  of  dis- 
tinguishing it  for  the  present,  we  propose  the  name  Micrococ- 
cus zymogenes. 


ALFREDO  AXTUNES  KAXTHACK. 

Died  at  Cambridge,  England,  on  the  twenty-first  of 
December,  1898,  Alfredo  Antunes  Kanthack,  M.A.,  M.  D., 
F.  R.  C.  P.  (London),  Fellow  of  King's  College  and  Professor  of 
Pathology  in  the  University  of  Cambridge. 

This  announcement  is  a  cruel  blow  to  those  who  have  had 
the  good  fortune  to  know  and  work  with  this  brilliant  man. 
Born  in  Brazil  in  1863,  the  sou  of  the  former  British  consul  at 
Para,  Kanthack  received  much  of  his  early  education  in  Ger- 
many. Studying  in  England  at  the  University  College  in 
Liverpool  and  at  London  University,  he  obtained  his  I!.  A.  in 
1884,  his  intermediate  M.  B.  in  L885,  and  B.  Sc.  in 
Pursuing  his  studies  at  St.  Bartholomew's  Eospital, he  received 

in  1887  the  double  qualificati f  M.  R.  C.  S.  and  L.  I.'.  0.  P. 

In  1888  he  obtained  the  F.  R.  C.  S.  as  well  as  the  M.  B.  and 
I'..  S.  i  London),  with  honors,  receiving  also  the  gold  medal  for 
obstetrics.  The  year  1889  Kanthack  spent  in  work  under 
Virchow  in  the  pathological  laboratory  at  Berlin,  but  he  was 
compelled  in  lb90  to  leave,  in  the  midst  of  some  important 
investigations,  to  serve  as  obstetrical  assistant  in  St.  Bartholo- 
mew's Hospital  under  Dr.  Matthews  Duncan. 

In  the  sumn  India  as  one  of  the  com- 

missioners appointed  by  the  Royal  College  of  Physicians,  the 
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Royal  College  of  Surgeons  and  the  Executive  Committee  of 
the  National  Leprosy  Fund  to  inquire  into  various  points  with 
regard  to  leprosy  in  India.  A  large  share  of  the  voluminous 
report  of  the  commission  was  his  work.  Returning  from 
India  he  became  the  John  Lucas  Walker  student  at  Cam- 
bridge, but  in  1892  he  went  to  Liverpool  with  the  intention  of 
practising  medicine.  Here  he  held  the  post  of  medical  tutor 
and  demonstrator  of  bacteriology  at  the  Royal  Infirmary. 
Later,  however,  he  went  to  London  as  director  of  the  patho- 
logical laboratory,  lecturer  on  pathology  and  bacteriology,  and 
curator  of  the  pathological  museum  at  St.  Bartholomew's 
Hospital.  In  1896,  during  the  illness  of  Professor  Roy,  he  was 
appointed  his  deputy,  and  finally  in  the  fall  of  1897  he  became 
professor  of  pathology  at  the  University  of  Cambridge.  In  the 
same  year  he  became  an  F.  R.  C.  P.,  and  was  given  the  honorary 
degree  of  M.  A.  at  Cambridge. 

In  his  school  days  Kanthack  had  planned  to  devote  his  life 
to  classical  studies,  and  it  was  a  disappointment  to  him  at  first 
to  be  compelled  to  turn  to  what  he  feared  must  be  a  more 
practical  career;  but  from  the  beginning  his  energy  and 
ability  brought  him  enthusiasm  and  success.  In  the  labor- 
atory at  Berlin  he  earned  the  admiration  of  all  who  knew  him, 
and  his  early  work  in  Virchow's  Archiv  on  the  pathology  of 
the  larynx*  gained  for  him  the  recognition  of  many  others.  By 
no  one  was  he  more  appreciated  than  by  his  great  "Master"  as 
he  reverently  called  him,  whose  attitude  toward  his  pupil  was 
one  of  genuine  affection. 

The  feeling  of  his  contemporaries  cannot  be  better  shown 
than  by  quoting  in  full  the  cordial  letter  of  Prof.  Langerhans, 
written  at  the  time  of  his  application  for  the  professorship  of 
pathology  at  Cambridge : 

"Herr  Dr.  med.  Alf.  A.  Kanthack,  zur  Zeit  in  Cambridge, 
hatte  vom  Sommer  1889  bis  August  1890  im  Berliner  patho- 
logischen  Iustitut  einen  Arbeitsplatz  in  demjenigen  Arbeits- 
saal  inne,  welcher  fur  vorgeschrittene,  selbststiindige  wissen- 
schaftliche  Arbeiter  bestimmt  ist  und  fur  welchen  ich  damals 
als  zwreiter  Assistent  von  Rudolf  Virchow  meinem  Chef  gegen- 
uber  verantwortlich  war.  In  dieser  Eigenschaft  bin  ich  damals 
taglich  mit  A.  A.  Kanthack  zusammen  thatig  gewesen  und 
besUitige  ich  hierdurch,  dass  sich  Alf.  A.  Kanthack  durch 
sein  umfassendes  Wissen,  eiserne  Energie,  unermiidlichen 
Fleiss,  durch  seine  grosse  Wahrheitsliebe  und  strenge  Selbst- 
kritik  und  durch  seine  feinen,  liebenswiirdigen  und  gewin- 
nenden  Umgangsformen  die  Achtung  und  Liebe  aller,  die  mit 
ihm  in  Beruhrung  kamen,  gewonnen  und  dauernd  erhalten 
hat." 

Kanthack  had  published  a  considerable  number  of  valuable 
scientific   communications,  a  few  of  the    more   important  of 


*Beitr;ige  zu  der  Histologie  der  Stimmbiinder  mit  specieller 
Beriicksichtigung  des  Vorkommens  von  Drilsen  und  Papillen. 
Arch.  f.  path.  Anat,  etc.,  Berl.,  1889,  cxvii,  531-544;  Studien  iiber 
die  Histologie  der  Larynxschleimbaut— I.  Die  Schleimhaut  des 
halbausgetragenen  Foetus.  Ibid.,  1889,  cxviii,  137-147;  Zur  His- 
tologie der  Stimmbiinder :  Erwiderung  auf  den  vorstehenden 
Artikel  des  Herrn  Prof.  B.  Fraenkel.  Ibid.,  370-381  ;  Studien 
uber  die  Histologie  der  Larynxschleimhaut.  Ibid.,  1890,  cxix, 
326;  cxx,  273. 


which  were,  perhaps,  the  researches  referred  to  concerning  the 
larynx,  his  studies  upon  snake  poison,*  his  various  communi- 
cations with  relation  to  leucocytosis,  chemotaxis  and  immunity,! 
his  studies  on  mycetoma,^  his  Jackson  Prize  Essay  on  the 
bacillus  of  tetanus,  and  his  further  contributions  to  the  same 
subject  with  Dr.  Connell,§  and  his  admirable  article  upon  the 
general  pathology  of  infection  in  the  first  volume  of  Clifford 
Allbutt's  System  of  Medicine.  He  also  published  in  1894,  in 
association  with  Dr.  Rolleston,  a  "Manual  of  Practical  Morbid 
Anatomy,  being  a  handbook  for  the  post-mortem  room,"  and 
in  1895  with  Dr.  Drysdale,  a  "  Course  of  Elementary  Practical 
Bacteriology,  including  Bacteriological  Analysis  and  Chem- 
istry." 

He  superintended  the  observations  upon  the  Tsetse  fly  disease 
for  the  Royal  Society,  and  one  of  his  last  publications  related 
to  this  subject.|| 

Much  of  his  work,  however,  through  his  modesty  and  gener- 
osity, remained  unknown.  Only  his  more  intimate  friends  are 
aware  of  the  fact  that  he  was  the  first  to  succeed  in  cultivating 
the  parasite  of  actinomycosis.  Compelled  in  January,  1890,  to 
leave  Berlin  in  the  midst  of  his  experiments,  he  made  all 
possible  arrangements  for  the  preservation  of  his  cultures,  but 
on  his  return,  they  had,  unfortunately,  "  died  out "  and  another 
observer  had  anticipated  him  with  the  discovery. 

A  large  share  of  his  energy  was  given  to  the  help  and 
instruction  of  others  who  will  bear  the  warmest  testimony  to 
the  true  worth  of  their  friend  and  teacher. 

His  uncompromising  honesty,  his  hatred  of  anything  super- 
ficial or  incomplete,  combined  with  an  active,  keen,  discrimi- 
nating mind,  and  it  seemed,  an  almost  unlimited  power  for 
work,  were  a  source  of  admiration  to  all  who  knew  him.  His 
amazing  energy  and  capability  for  work  were,  however,  too 
much  even  for  a  fine  athletic  physique,  and  his  friends  had  for 
some  years  before  his  death  looked  with  anxiety  upon  the 
amount  of  labor  which  he  crowded  into  the  day. 

To  the  writer  Kanthack  always  seemed  the  most  brilliant  of 


*The  Nature  of  Cobra  Poison.  Journ.  Physiol.,  Camb.,  1892, 
xiii,  272-299.  Report  on  Snake  Venom  in  its  Prophylactic  Relations 
with  Poisons  of  the  Same  and  of  Other  Sorts.  Rep.  Med.  Off. 
Local  Gov.,  Bd.  (1895-6),  Loud.,  1897,  235-266. 

f  Acute  Leucocytosis  Produced  by  Bacterial  Products.  Brit.  Med. 
Journ.,  Lond.,  1892,  i,  13(11-1303;  Immunity,  Phagocytosis  and 
Chemotaxis.  Brit.  Med.  Journ.,  Lond.,  1S92,  ii,  985-9S9 ;  (with 
Hardy)  On  the  Characters  and  Behaviour  of  the  Wandering 
(migrating)  Cells  of  the  Frog,  especially  in  Relation  to  Micro- 
organisms. Proc.  Roy.  Soc.  Lond.,  1892,  Hi,  267-273,  and  Phil.  Tr., 
Lond.,  1895,  clxxxviii,  279-318;  (with  Wesbrook)  Report  on 
Immunity  Against  Cholera  :  An  experimental  inquiry  into  the 
bearing  on  immunity  of  intracellular  and  metabolic  bacterial  pro- 
ducts. Brit.  Med.  Journ.,  Lond.,  1893,  ii,  572-575  ;  (with  Hardy) 
The  Morphology  and  Distribution  of  the  Wandering  Cells  of 
Mammalia.     Journ.  Physiol.,  Camb.,  1S94,  xvii,  81-119. 

\  Madura  Disease  (mycetoma)  and  Actinomycosis.  Journ.  Path, 
and  Bact,,  Edinb.  and  Lond.,  1892,  i,  140-162. 

§TheFlagellaof  the  Tetanus  Bacillus  and  Other  Contributions  to 
the  Morphology  of  the  Tetanus  Bacillus.  Journ.  Path,  and  Bact., 
Edinb.  and  Lond.,  1S96-7,  iv,  452,  and  Trans.  Path.  Soc.  Lond., 
1896-'97,  xlviii,  271-27'*. 

||  Kanthack,  A.  A.,  H.  E.  Durham  and  W.  F.  H.  Blandford  :  On 
Nagana  or  Tsetse  Fly  Disease.    Proc.  Roy.  Soc,  Vol.  64. 
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his  contemporaries.  His  ideals  were  the  highest ;  and  never  was 
a  man  truer  to  his  ideals.  An  exacting  and  searching  critic  of 
his  friends,  he  was  a  severer  critic  of  himself.  This  amounted 
sometimes  to  self-depreciation ;  it  was  indeed,  on  such  occa- 
sions, almost  pathetic  to  note  the  apparent  unconsciousness  of 
his  own  superiority. 

And  with  his  high  ideals  he  was  ever  full  of  practical  sug- 
gestion. He  never  tired  of  urging  the  necessity  of  a  more 
general  introduction  of  accurate  and  scientific  methods  into 
medicine.  His  last  public  address*  was  an  earnest  appeal  for 
more  systematic  and  thorough  clinical  study  in  hospitals  and 
schools. 

His  influence  which  was  beginning  to  be  generally  felt  in  his 
own  country  was  destined  to  have  a  far  wider  sphere.  The 
loss  of  such  a  man  is  hardly  greater  to  his  university  and  to  his 
friends  than  to  the  world  at  large. 

Personally,  Kanthack  was  the  simplest  and  most  lovable  of 
men. 

In  1895  he  married  Lucie,  the  daughter  of  F.  Henstock, 
Esq.,  of  Liverpool.  W.  S.  T. 


NOTES  ON  NEW  BOOKS. 

Operative  Gynaecology.  By  Howard  A.  Kelly,  A.  B.,  M.  D. ;  Profes- 
sor of  Gynaecology  and  Obstetrics  in  Johns  Hopkins  University, 
Baltimore;  Gynaecologist  and  Obstetrician  to  Johns  Hopkins 
Hospital,  Baltimore.  2  vols.,  550  pages  each,  with  48  plates  and 
592  original  illustrations.    (D.  Appleton,  New  York,  1898.) 

This  work  is  practically  a  series  of  clinical  lectures,  thoroughly 
and  exquisitely  illustrated  by  drawings  from  cases  which  have  been 
under  the  author's  care. 

Volume  Xo.  I  contains  nineteen  lectures  upon  the  following 
topics : 

1.  Sepsis,  asepsis,  and  antisepsis  in  hospitals. 

2.  Antisepsis  and  asepsis  in  private  practice. 

3.  Bacteriology. 

4.  Topographical  anatomy. 

5.  The  gynaecological  examination. 

6.  Gynaecological  instruments  and  dressings. 

7.  Anaesthesia. 

8.  General  principles  involved  in  plastic  operations. 

9.  Diseases  of  the  external  genitals. 

10.  Rupture  of  the  recto- vaginal  septum  and  relaxed  vaginal  outlet. 

11.  Operations  on  the  vagina. 

12.  Affections  of  the  urethra  and  bladder. 

13.  Affections  of  the  ureters. 

14.  Operations  upon  the  cervix  of  the  uterus,  including  dilatation 
and  curettage. 

15.  Prolapse  of  the  uterus. 

16.  Vaginal  hysterectomy. 

17.  Inversion  of  the  uterus. 

18.  Vaginal  extirpation  of  the  submucous  myomata  and  polypi. 

19.  The  uterus  as  a  retention  cyst. 
The  contents  of  Volume  II  are  : 

20.  General  principles  and  complications  common  to  abdominal 
operations. 


*The  Science  and  Art  of  Medicine.  The  Mid-sessional  Address 
delivered  before  the  Abernethian  Society  on  July  7,  1898.  St.  Bar- 
tholomew's Hospital  Journal,  August,  1898. 


21.  Care  of  wound  and  patient  up  to  recovery. 

22.  Complications  arising  after  abdominal  operations. 

23.  Tubercular  peritonitis. 

24.  Suspension  of  the  uterus. 

25    Conservative  operations  on  the  tubes  and  ovaries. 
l'i;.  Simple salpingo-oGphorectomy  and  salpingo-oophorectomy  for 
adherent  tubes  and  ovaries. 

27.  Vaginal  drainage  and  enucleation  for  pyosalpinx,  ovarian 
abscess,  tubo-ovarian  abscess,  and  pelvic  abscess. 

28.  Hysterectomy,  with  extirpation  of  ovaries  and  tubes,  abdomi- 
nal hystero-salpingo-oophorectomy. 

29.  Ovariotomy. 

30.  Abdominal  hysterectomy  for  carcinoma  and  sarcoma  of  the 
uterus. 

31.  Myomectomy — hystero-myomectomy. 

32.  Operations  during  pregnancy. 

33.  Cesarean  section. 

34.  Extra-uterine  pregnancy. 

35.  The  radical  cure  of  hernia. 

36.  Intestinal  complications. 

37.  The  more  remote  results  of  abdominal  operations. 

38.  On  the  conduct  of  autopsies,  the  making  of  protocols,  and  the 
preservation  of  tissues  for  microscopic  examination  in  gynaeco- 
logical practice. 

Those  who  have  been  fortunate  enough  to  see  Dr.  Kelly  at  home, 
will,  while  reading  the  work,  easily  imagine  themselves  in  his 
operating  room,  listening  to  a  brief  history  of  the  case  to  be  operated 
upon  ;  a  review  of  the  anatomy  of  the  parts  ;  a  description  of  the 
operation  to  be  done  ;  the  reasons  for  selecting  this  special  procedure; 
the  difficulties  and  dangers  to  be  met,  and  the  best  way  to  over- 
come them.  The  style  throughout  is  conversational,  clear,  concise, 
clean-cut,  and  impresses  one  with  the  feeling  that  the  writer  is 
presenting  a  frank  statement  of  his  experience  in  the  treatment  of 
the  different  diseased  conditions  met  with  in  abdominal  surgery. 

Few  books  have  been  more  eagerly  looked  for  ;  few  have  so  fully 
realized  our  expectations.  The  author  in  the  opening  paragraph  of 
his  preface  says  :  "  My  aim  in  writing  this  book  has  been  to  place 
in  the  hands  of  many  friends  who  have  from  time  to  time  visited 
me,  and  followed  my  work,  a  convenient  summary  of  the  various 
gynaecological  operations  I  have  found  best  in  my  own  practice.  It 
is  far  from  my  purpose  to  present  a  digest  of  the  literature  of  the 
subject,  or  even  to  describe  all  the  important  operations."  The 
claims  to  originality  are  mainly  connected  with  the  operation  for 
suspension  of  the  uterus,  the  investigation  of  vesical  and  ureteral 
diseases,  and  with  Kelly's  modification  of  abdominal  hysterectomy 
for  fibroids.  The  chapters  on  sepsis  and  antisepsis,  bacteriology, 
the  conduct  of  autopsies,  and  preservation  of  tissues  for  micro- 
scopical examination,  have  been  written  with  the  assistance  of 
acknowledged  authorities  in  these  several  departments,  and  are 
deserving  of  more  attention  than  is  commonly  given  to  chapters 
devoted  to  these  subjects  in  surgical  text-books. 

However  much  we  may  desire  to  give  special  attention  to  indi- 
vidual chapters,  the  space  at  our  disposal  would  preclude  this,  and 
we  are  compelled  to  speak  of  the  work  as  a  whole,  and  to  present 
our  impressions  of  it  in  a  few  sentences. 

At  first  sight  many  will  be  inclined  to  think  that  the  illustrations 
are  the  feature  of  the  work,  but  those  who  have  had  any  experience 
in  abdominal  surgery  and  its  difficulties,  and  have  read  any  consider- 
able portion  of  the  work  carefully,  will  feel,  that  while  the 
illustrations  are  all  that  illustrations  could  be,  both  from  an 
artistic  standpoint  and  because  of  their  value  in  assisting  the  reader 
to  follow  the  text,  the  great  feature  of  the  work  is  the  careful 
selection  of  the  best-known  treatment  for  each  disease  described. 
Where,  as  in  uterine  fibroids,  extra-uterine  pregnancy,  and  pelvic 
abscess,  the  conditions  in  the  different  cases  vary,  the  procedure 
best  suited  to  those  different  conditions  is  indicated  and  clearly 
described.  Wherever  medical  treatment  is  deemed  of  use,  it  is  care- 
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fully  outlined.  The  old-time  "applications,"  however,  find  no 
place  in  the  work.  Where  no  mention  is  made  of  medical  treat- 
ment it  is  because  nothing  can  be  hoped  for  from  this  quarter,  and 
no  course  of  treatment  is  encouraged  which  is  likely  to  end  in 
disappointment. 

Another  feature,  and  a  pleasing  one,  is  the  spirit  of  conservatism 
which  everywhere  pervades  the  book.  We  find,  for  example,  that 
par-ovarian  cysts  are  now  enucleated  without  sacrifice  of  the  ovary, 
contrary  to  the  former  practice.  In  ovarian  disease,  where  the 
tube  is  not  involved,  it  is  allowed  to  remain,  and  in  uterine  fibroids, 
when  consistent  with  safety,  myomectomy,  and  not  hysterectomy 
is  advised.  While  the  work  is  of  great  value  to  all  interested  in  ab- 
dominal surgery,  representing,  as  it  does,  the  most  advanced  thought 
of  the  day,  it  ought  to  receive  special  welcome  from  those  practi- 
tioners who  live  at  some  distance  from  hospital  centres.  Such  men, 
if  they  study  the  principles  of  aseptic  abdominal  surgery  as 
enunciated  in  the  early  chapters  of  the  work,  will  not  only  be 
enabled  to  retain  under  their  own  care  cases  now  referred  to  the 
city  specialist,  but  will  also  be  able  to  extend  treatment  which  in 
the  past,  has  only  been  possible  in  the  larger  centres,  to  those  v  ho 
on  account  of  their  limited  means  cannot  avail  themselves  of  he 
services  of  a  specialist. 

Dr.  Kelly's  original  work  on  suspension  of  the  uterus  and 
affections  of  the  bladder  and  ureters,  places  the  profession  und:r 
permanent  obligation  to  him.  In  originating  the  operation  of  e  is- 
pension  of  the  uterus  he  has  added  materially  to  our  resources  in  the 
treatment  of  certain  uterine  displacements  (decensus  and  retro-dis- 
placements). With  this  operation  we  have  had  some  little  experi- 
ence, having  done  upwards  of  seventy  cases  with  a  single  relapse, 
and  without  mortality.  Two  patients  subsequently  became  pregnant 
and  were  delivered  at  term  of  living  children,  without  special  dis- 
comfort or  complication  ;  two  others  are  advanced  four  months  in 
pregnancy,  without  development  of  any  abnormal  position  of  the 
uterus.  If  we  restrict  the  operation  of  ventral  fixation  to  those 
suffering  from  displacement  and  who  have  passed  the  menopaut  •, 
and  employ  suspension  in  such  as  are  liable  to  become  pregna  't, 
the  operation  is  likely  to  increase  in  favor,  as  a  safe  and  reasonably 
certain  method  of  securing  relief  from  local  discomforts,  as  well  as 
from  disorders  referred  to  the  stomach,  spine  and  legs.  Certainly 
in  no  class  of  cases  have  we  met  with  greater  gratitude,  or  seen  more 
marked  improvement  in  general  health,  than  in  those  selected  for 
this  operation. 

The  easy  use  of  the  cystoscope  and  ureteral  catheter  requires  a 
little  experience  and  manipulative  skill.  To  those  who  possess  these 
requisites,  Kelly's  cystoscope  and  ureteral  catheter  will  prove  in- 
valuable instruments,  enabling  them  to  recognize  and  relieve 
distressing  conditions  not  generally  diagnosed  and  therefore  not 
corrected  by  the  ordinary  practitioner.  Those  who  have  maste'  ed 
the  use  of  these  instruments,  and  this  with  a  little  perseverance  is 
easily  possible  to  all,  will  not  long  remain  in  doubt  as  to  their  value. 

The  work  is  an  embodiment  of  modern  ideas  clearly  and  concisely 
presented  in  good  order,  and  well  represents  the  most  advanced 
operative  gynaecology  of  the  day. 

Lesslie  M.  Sweetxam. 
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AX  ANALYSIS  OF  THE  CASES  OF  TABES  IN  THE  JOHNS  HOPKINS  HOSPITAL  AND 
DISPENSARY  FROM  ITS  OPENING  IN  MAY,  1889,  TO  DECEMBER  1,  1898. 

By  H.  M.  Thomas,  M.  D.,  Clinical  Professor  of  Nervous  Diseases,  Johns  Hopkins  University,  Neurologist  to  the  Johns  Hopkins 

Hospital. 


In  the  records  of  the  Dispensary  of  the  Johns  Hopkins  Hos- 
pital there  are  one  hundred  histories  which  have  been  classed 
as  tabes.  Of  these  I  have  excluded  eight  histories,  either 
because  the  records  are  too  incomplete,  or  because  the  diag- 
nosis seems  to  have  been  a  mistaken  one.  Twenty-seven  cases 
have  been  treated  in  the  wards  of  the  Hospital,  but  unfortu- 
nately for  the  purposes  of  this  paper,  many  of  them  were 
private  patients  in  whose  histories  the  records  are  often  not 
complete. 

Eight  (8)  of  the  patients  were  treated  both  in  the  wards  of 
the  Hospital  and  in  the  dispensary,  and  we  therefore  have  for 
comparison  the  histories  of  111  cases  of  tabes.  That  these 
histories  are  not  all  equally  good,  need  not  be  said,  and,  indeed, 
nor  a  few  of  them  leave  much  to  be  desired.* 

*  After  having  read  through  some  130  histories,  I  feel  that  I 
might  with  propriety  make  some  observations  upon  the  taking  of 
histories,  which,  if  followed,  would  be  useful  at  least  to  the  one 
Who  has  to  tabulate  them,  but  I  shall  not,  only  saying  as  I  pass, 
that  it  is  a  subject  which  deserves  more  attention  than  is  often 
given  to  it. 


Kace.— White,  106;  negroes,  5.  Of  the  106  white  patients 
70  were  born  in  this  country,  17  were  Germans,  6  were  Irish, 
and  England,  Scotland  and  France  were  each  represented  by 
2;  6  patients  were  simply  registered  as  white. 

The  small  number  of  negroes  is  of  particular  interest,  and 
deserves  more  detailed  attention.  We  have,  as  I  have  just  said, 
seen  but  five  colored  patients,  in  whom  the  diagnosis  of  tabes 
seemed  in  the  least  justifiable;  that  is  to  say,  but  4.5  per  cent, 
of  our  cases  of  tabes  have  any  discoverable  African  blood  in 
their  veins,  for  it  is  to  be  remembered  that  in  the  eye  of  the 
law  and  of  the  statistician  it  takes  but  very  little  African 
blood  to  make  a  negro. 

In  the  two  years  ending  November  1,  1898,  there  were  regis- 
tered in  the  dispensary  35,796  new  cases.  Of  these  3598  were 
negroes.  This  makes  the  negroes  represent  a  little  more  than 
10  per  cent.  (10.05  per  cent.)  of  the  new  cases  treated.  In  the 
cases  of  tabes,  however,  our  percentage  of  negroes  is  only  4.5, 
which  is  less  than  half  what  it  should  be  if  the  negroes  were 
represented  in  their  proper  proportion.  This  difference, 
although  interesting  in  itself,  is  hardly  great  enough  to  warrant 
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much  attention  were  it  not  for  other  considerations.  I  think  I 
shall  not  be  accused  of  exaggeration  when  I  state  that  the  great 
majority  of  physicians  who  are  qualified  to  judge  have  come  to 
the  belief  that  syphilis  is  the  chief,  if  not  the  only,  cause  of 
tabes. 

We  in  the  South  know  that  syphilis  is  a  very  common  disease 
among  the  negroes,  but  upon  examining  the  records  of  the 
dispensary,  I  was  surprised  to  discover  how  common  it  is.  In 
the  two  years  selected  for  comparison  there  were  treated  in  the 
Genito-Urinary  and  Skin  Departments  228  men  who  were  suffer- 
ing either  from  the  primary  syphilitic  sore  or  the  secondary 
skin  eruptions.  Sixty-three  of  these  men  were  negroes,  that 
is  27.63  per  cent,  of  the  whole  number.  When  we  compare  this 
percentage  with  that  which  the  negro  men  represent  in  the 
whole  number  of  the  men  registered  in  the  dispensary,  during 
these  years,  is  quite  startling.  There  were  registered  17,888 
white  males  and  1223  colored  males,  i.  e.  6.39  per  cent,  of 
colored  males.  Unfortunately  there  are  included  in  this  males 
of  all  ages,  and  so  the  comparison  is  not  perfectly  fair;  but  I 
believe  the  error  is  not  great.  We  have  then,  during  these  two 
years,  the  negro  males,  representing  6.39  per  cent,  of  all  the 
males  treated  in  the  dispensary,  but  of  the  cases  of  syphilis  seen 
in  men  during  this  time,  the  negroes  make  up  27.63  per  cent. 

If  we  determine  the  percentage  which  the  cases  of  syphilis 
in  white  and  black  men,  treated  in  the  Skin  and  Genito-Urinary 
Departments  during  two  years,  bears  to  the  whole  number  of 
males  of  each  color  admitted  to  the  dispensary  during  that 
time,  we  find  it  is  for  the  whites  0.91  per  cent,  while  for  the 
negroes  it  is  5.15  per  cent.  From  this  it  would  seem  that  in 
the  men  coming  to  this  dispensary,  the  percentage  of  early 
syphilis  is  more  than  five  and  a  half  times  greater  in  the  negro 
race  than  it  is  in  the  white. 

Sex.— Men,  92  white,  5  colored— 97;  women,  11  white— 14. 
That  is,  the  women  represented  about  12.6  per  cent,  of  the 
whole  number.  In  the  dispensary  the  percentage  of  women 
suffering  from  tabes  is  smaller,  being  a  little  more  than  9  per 
cent,  (9.17  per  cent.),  whereas  female  patients  represent  a  little 
more  than  46  per  cent,  of  all  patients  in  the  dispensary.  In 
the  cases  of  tabes  treated  in  the  wards  of  the  Hospital,  the 
percentage  of  women  is  distinctly  larger  than  in  the  dispensary, 
reaching  25  per  cent. 

It  is  interesting  to  note  that  in  the  first  50  cases  treated  in 
the  dispensary  there  was  but  one  woman,  and  that  she  was  the 
50th  case.  On  the  other  hand,  in  the  wards,  3  out  of  the  first 
5  cases  were  women.  This  shows  how  very  unreliable  such 
statistics  are  unless  a  very  large  number  of  cases  is  considered. 

Five  of  the  patients  were  seen  in  the  private  wards  of  the 
Hospital  and  were  from  the  higher  strata  of  society.  This  is 
contrary  to  the  usual  statement  that  tabes  affects  women  of 
the  lower  classes  far  more  frequently  than  those  who  are  more 
fortunately  situated.  Moebhis,  out  of  40  cases,  found  only  one 
belonging  to  the  upper  classes. 

This  relative  immunity  that  women  appear  to  enjoy  from 
tabes  cannot  be  due  altogether,  I  believe,  to  the  fact  that'fewer 
women  suffer  from  syphilis  than  men.  That  syphilis  is  more 
common  among  men  seems  to  be  universally  believed,  and  I 
have  no  doubt  is  true  as  a  general  proposition. 


In  certain  classes  of  society,  however,  the  difference,  if  it 
exists  at  all,  cannot  be  great.  As  an  illustration  of  this,  the 
records  of  the  Skin  Department  are  instructive.  During  the 
two  years  preceding  November,  1898,  130  men  and  121  women 
were  treated  for  the  skin  manifestations  of  syphilis,  but  during 
this  time,  more  men  were  admitted  to  the  dispensary  in  general, 
as  well  as  to  the  skin  clinics,  so  that  if  these  figures  indicated 
anything  as  to  the  liability  of  syphilis,  it  would  seem  that 
women  are  slightly  more  liable  to  the  disease  than  men.  We 
have  as  yet  seen  no  case  of  tabes  in  a  negro  woman,*  whereas 
syphilis  is  most  common  in  them  ;  42  of  the  121  cases  of  skin 
syphilis  in  women  were  negresses,  i.e.  34.87  per  cent.  The  per- 
centage of  black  females  to  the  whole  number  of  females  in  the 
dispensary  is  14.23  per  cent. 


Age  of  Onset. 

25-29 
30-34 
35-39 
40-44 
45-50 
50  and  over. 


17 
24 
27 
16 
15 

Total,     107 


The  time  of  onset  of  the  disease  showed  nothing  of  very  great 
interest.  Most  of  the  cases  developed  between  30  and  50.  The 
youngest  case  was  25,  and  the  oldest  66.  The  series  includes 
15  cases  which  developed  after  50,  and  this  is  a  larger  number 
than  would  be  expected.  It  may  be  doubted  whether  these 
senile  cases  should  be  included,  but  I  do  not  see  how  we  can 
do  otherwise  when  the  patients  present  the  symptoms  and 
signs  that  would  have  led  to  the  diagnosis  of  tabes  had  they 
occurred  at  an  earlier  age.f 

The  onset  of  tabes  is  often  very  insidious  and  the  early 
stages-may  last  for  many  years  and  it  seems  probable  that  some 
of  these  patients  may  have  been  unconscious  or  may  have 
forgotten  the  first  symptoms. 

Duration  of  the  Disease  at  the  Time  of  Examina- 
tion.— Cases,  104.  This  could  be  determined  with  more  or 
less  accuracy  in  104  cases.  Duration  1  year  or  less,  18  cases; 
between  1  and  three  years,  34  cases;  between  3  and  5  years, 


*  Since  this  analysis  was  mailewe  have  examined  a  colored  wo- 
man in  the  Neurological  Dispensary  (No.  9525)  who  is  suffering  from 
symptoms  that  indicate  tabes  ;  irregular  pains,  numbness  of  the 
feet,  difficulty  in  walking,  loss  of  knee  kicks,  objective  sensory 
disturbances  on  legs.  The  pupils  were  normal,  and  no  history  of 
syphilis  could  be  obtained. 

t  Neurol.  No.  2947.  A  man  70  years  old,  who  gave  the  history  of 
having  had  a  venereal  sore  at  25,  which  was  followed  by  a  doubt- 
ful secondary  skin  eruption,  came  to  the  dispensary  complaining 
that  for  the  last  4  years  he  had  had  difficulty  in  walking  in  the 
dark.  He  had  also  had  slight  shooting  pains  and  his  feet  felt 
numb.  His  pupils  were  of  normal  size.  They  reacted  very  slightly 
to  light,  the  left  better  than  the  right.  Both  pupils  reacted  well 
during  accommodation.  His  knee  jerks  were  absent,  his  walk  was 
stamping,  the  heel  being  brought  down  first,  and  he  was  unable  to 
stand  firmly  with  eyes  closed.  There  was  considerable  anaesthesia 
of  his  legs. 
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17  cases;  between  5  and  10  years,  21  cases;  between  10  and  20 
years,  10  cases ;  30  years,  1  case. 

Most  of  the  cases  (69)  were  seen  during  the  first  5  years  of 
the  disease,  but  in  11  cases  it  had  lasted  10  years  or  more, 
ouce  even  reaching  30  years. 

Etiology. — Believing  as  we  do  that  syphilis  is  the  cause 
of  the  vast  majority  of  cases  of  tabes,  we  have  practically 
confined  our  attention  to  this  factor. 

Only  men  have  been  considered  in  the  following  table,  and 
there  are  definite  notes  in  95  of  the  97  cases. 

Exposure  to  venereal  contagion  denied...  3 
Exposure  admitted  but  infection  denied..  7 
Infection   denied  (exposure?) 7 

Venereal  infection  denied  . . 17        17.89per  cent. 

Gonorrhoea  alone 18 

Venereal  sore  denied 35        36.84       " 

Gonorrhoea  with  chancre— indefinite.  ...15 
Gonorrhoea  with  syphilis    20 

Gonorrhoea* 53        55.78       " 

Chancre,  syphilis 38 

Syphilis  with  no  history  of  chancre 2 

Certain  syphilis 40        42.1         " 

Chancre  indefinite 20 

Possible  syphilis 60        63.1         " 

By  certain  syphilis  is  meant  the  definite  history  of  a  chancre 
which  was  believed  to  be  syphilitic  and  was  treated  as  such,  or 
the  history  of  a  chancre  which  was  followed  by  secondary 
manifestations,  and  in  two  instances,  where  skin  eruptions 
were  recognized  as  syphilitic,  although  there  was  no  history  of 
the  primary  sore.  All  other  venereal  sores  have  been  tabu- 
lated as  indefinite  chancres. 

In  taking  the  histories,  the  supposition  has  been  that  in  all 
cases  of  tabes  syphilis  lias  preceded,  and  the  burden  of  proof 
has  been  with  the  patient  who  denied  its  presence. 

The  results  are:  Certain  syphilis,  42.1  per  cent.;  possible 
or  probable  syphilis,  63.1  per  cent.  These  figures  fall  below 
those  obtained  by  many  of  the  later  observers,  but  it  is  not  due 
to  lack  of  zeal. 

Some  time  ago  I  analyzed  the  sexual  histories  of  1238  men 
who  came  to  the  Neurological  Dispensary  suffering  from  all 
sorts  of  troubles;  in  them  I  found  certain  syphilis  in  10.9  per 
cent.,  and  possible  or  probable  syphilis  in  21.4  per  cent. 

These  percentages  are  much  smaller  than  those  found  in  tabes 
and  the  inference  that  syphilis  bears  an  important  relation 
to  the  development  of  tabes  is  plain,  but  I  must  resist  the 
temptation  of  entering  fully  into  the  discussion  of  syphilis  as 
the  cause  of  tabes.  It  may  not  be,  however,  out  of  order  to 
sum  up  what  the  cases  studied  here  seem  to  show  : 

1.  In  a  large  proportion  of  cases  of  tabes,  a  history  of  syphilis 
can  be  obtained. 

2.  In  a  certain  and  not  inconsiderable  number  of  cases  there 
h  no  history  of  a  venereal  sore  or  other  syphilitic  manifestations. 

3.  In  negroes,  tabes  is  relatively  uncommon,  whereas  syphilis 
is  much  more  common  in  them  than  in  the  white  population. 


*  Xote.— In  some  of  the  early  cases  the  history  in  regard  to 
gonorrhoea  was  not  particularly  noted  and  for  this  reason  the 
number  given  is  probably  too  small. 


1.  The  partial  immunity  of  women  is  greater  than  can  be 
satisfactorily  accounted  for  by  the  relative  infrequency  of 
syphilis  among  them. 

I  do  not  take  these  conclusions  as  indicating  that  syphilis  is 
not  the  most  important  cause  of  tabes;  on  the  contrary,  they 
seem  to  me  to  speak  in  favor  of  this  belief.  The  fact  that  we 
were  unable  to  elicit  the  history  of  syphilis  in  36  per  cent,  of 
our  cases  does  not  of  course  prove  that  syphilis  was  not  present 
in  a  large  proportion  of  these  cases. 

Although  tabes  does  not  seem  to  be  common  in  the  negro, 
when  it  does  occur,  it  has  usually  been  preceded  by  syphilis. 
In  four  of  our  five  cases  there  was  the  history  of  a  venereal  sore, 
and  the  same  has  been  shown  in  the  cases  of  tabes  in  women.* 

That  syphilis  is  not  the  only  factor  in  this  causation  of  tabes 
does  seem  to  be  shown.  What  the  factors  are  that  make  white 
men  so  much  more  liable  than  black  women  to  the  develop- 
ment of  tabes,  I  am  sure  I  do  not  know;  but  of  this  1  feel 
reasonably  certain — that  it  is  not  due  simply  to  the  difference  of 
primary  syphilis  among  them.  To  say  that  it  is  due  to  a  racial 
and  sexual  difference  in  the  power  of  resistance  of  the  nervous 
system,  does  little  more  than  restate  the  facts. 

Virchowf  has  lately  raised  his  voice  against  the  methods  of 
study  which  have  led  to  the  all  but  universal  belief  that  talus 
is  always  directly  dependent  upon  preceding  syphilis. 

The  time  between  the  syphilitic  infection  and  the  first 
symptoms  of  tabes  varies  a  good  deal.  This  point  was  deter- 
mined in  47  cases. 

Tabes  developed  after  the  venereal  sore  in  47  cases.  In  the 
first  5  years,  6  times;  in  the  second  5  years,  10  times  ;  in  the 
third  5  years,  13  times;  in  the  fourth  5  years,  10  times  ;  in  the 
fifth  5  years,  4  times  ;  after  25  years,  4  times. 

The  shortest  interval  was  2  years,  and  the  longest  intervals 
were  26,  27,  30  and  42.  It  occurred  about  equally  in  the  second, 
third  and  fourth  five  years. 

As  to  the  other  causes  of  tabes,  our  histories  show  nothing 
important. 

Initial  Symptoms.— Either  alone  or  associated,  the  follow- 
ing symptoms  occurred  as  initial  symptoms:  Pain,  57  times  ; 
ataxia,  24  times;  numbness,  extremities,  6  times;  eye  symp- 
toms, 20  times  ;  nausea  and  vomiting  (gastric  crises),  4  times  ; 
paralysis  of  bladder,  5  times;  loss  of  sexual  power,  1  time; 
paralytic  attacks,  2  ti s;  mental  symptoms,  1  time;  neuras- 
thenia, 1  time. 

Pain. — Pain  was  the  first  symptom  in  the  majority  of  cases, 
occurring  first  or  very  early  in  the  disease  57  times,  li  was 
unassociated  41  times  and  accompanied  by  other  symptoms  ID 
times. 

Ataxia. — Difficulty  in  walking  and  ataxia  were  the  firs! 
symptoms  15  times,  and  were  associated  with  other  symptoms  9 
other  times. 

Eye  symploms. — Double  vision  was  the  initial  symptom  6 
times.  Dimness  of  vision  occurred  first  alone  4  times.  Double 
vision  and  dimness  of  vision  wei  A  once,  and 


*Kron.  Deut.  Zeitschr.  f.Nervenheilk., XII— 1898,  p.  303. 
tabes  dorsalis  beim  Weiblicben  Geschlecht." 

tCentralb.  f.  Xervenheilkunde  in  Psychiat.,  Nr.  105,  1898,  p.  623. 
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vision  with  other  symptoms  7  times.  Ptosis  was  the  first 
symptom,  associated  with  pain  twice. 

Numbness  of  extremities  occurred  alone  4  times,  with  pain 
twice. 

Paralysis  of  the  bladder  occurred  alone  4  times,  with  pain 
twice. 

Subjective  Sensory  Symptoms — Pain. — In  71  cases  pain 
was  a  prominent  symptom.  This  was  usually  described  as  the 
characteristic  lightning  or  shooting  pain.  In  most  cases  it 
was  severe,  but  in  some  it  was  mild.  The  pains  were  usually 
localized  in  the  legs,  but  in  three  cases  they  were  confined  to 
the  body,  and  in  two  to  the  arms,  and  in  six  others  they  were 
more  or  less  general. 

Girdle  sense  or  pain,  27. — This  symptom  was  noted  as  being 
present  in  27  cases.     Sense  of  numbness  in  the  extremities,  45- 

Numbness  of  the  feet  was  complained  of  30  times,  the  patients 
often  describing  a  feeling  as  if  the  floor  were  not  solid  or  as  if 
they  were  walking  on  some  soft  substance.  There  was  numb- 
ness in  both  the  hands  and  feet  12  times,  and  in  the  hands 
alone  3  times. 

Crisis. — Gastric  crises,  9.  There  were  nine  patients  who 
gave  the  history  of  having  had  gastric  crises.  In  two  of  the 
cases  the  nausea  and  vomiting  were  unaccompanied  by  pain- 
In  one  of  the  cases  very  typical  gastric  crisis  and  Argyll-Robert- 
son pupils  were  the  only  symptoms  of  tabes. 

Laryngeal  crises,  2.  Two  of  our  cases  were  subject  to  spas- 
modic cough  ;  one  of  them  was  a  typical  case  of  tabes,  but  in 
the.  other  the  diagnosis  was  doubtful. 

Eectal  crisis,  1.  One  patient  complained  that  early  in  his 
disease  he  had  been  subject  to  intense  pain  that  began  in  the 
penis  and  ran  to  the  rectum.* 

Eye  symptoms — Optic  atrophy,  11. — Optic  atrophy  occurred 
in  11,  possibly  12  cases.  The  twelfth  case  was  one  in  which 
one  optic  nerve  looked  as  if  atrophy  had  begun.  In  the  other 
cases  it  was  double. 

Eye  muscle  paralysis,  33. — Transient  double  vision  was  noted 
as  having  occurred  in  20  cases,  and  in  13  other  cases  there  was 
a  noticeable  weakness  of  one  or  more  of  the  external  muscles 
of  the  eyeballs.  In  one  of  these  cases  there  was  complete  ex- 
ternal ophthalmoplegia. 

Ptosis  was  present  in  7  cases,  and  in  1  there  was  nystagmus. 

Pupils — Size. — The  pupils  were  unequal  in  30  cases.  The 
left  was  larger  than  the  right  18  times  while  the  right  was  the 
larger  8  times.  In  four  instances  the  history  did  not  specify 
which  was  the  larger. 

There  was  contraction  of  the  pupils  in  ten  cases  and  they 
were  noted  as  dilated  twice. 

Pupillary  reflexes. —  Argyll-Robertson  pupils,  70.  Both 
pupils  immovable  to  light,  reacted  well  during  accommoda- 
tion, 59.  In  one  eye,  3.  Reacted  slightly  to  light,  well  to 
accommodation,  8. 

The  pupillary  reflexes  were  said  to  be  absent  8  times,  and 
weak  3  times.     They  were  found  to  be  normal  21  times. 

Ataxia. — Ataxia  was  present  91  times:  in  the  legs  alone,  78 

*  Since  this  list  was  completed  I  have  seen  another  case  of  tabes 
that  complained  of  the  same  symptom. 


times;  in  the  arms  alone,  2  times;  in  both  arms  and  legs,  11 
times.     There  was  no  ataxia  8  times.* 

Romberg's  symptom,  82. — Present  82  times,  marked  59  times, 
slight  23  times,  absent  7  times,  not  noted  22  times. 

Ataxia  with  optic  nerve  atrophy. — In  the  cases  which  showed 
atrophy  of  the  optic  nerve,  ataxia  was  marked  in  2  cases.  It 
was  slight  in  8  cases  and  was  absent  in  1.  In  two  of  the  cases 
Romberg's  symptom  was  marked  in  spite  of  the  patients  being 
blind.  It  was  very  slightly  marked  in  4  cases,  and  was  absent 
in  4  and  not  noted  in  1. 

Deep  reflexes. — The  knee  jerks  were  absent  87  times;  weak 
6  times ;  normal  4  times ;  not  noted  14  times. 

Bladder. — The  condition  of  the  bladder  was  noted  in  83 
cases:  Weakness,  35  times;  paralyzed,  19  times;  normal,  29 
times. 

Sexual  power. — The  sexual  power  .was  inquired  into  in  75 
cases:  Power  and  desire  lost,  38  cases  (marked  increase  before 
the  loss  in  3  cases) ;  power  and  desire  weakened,  24  cases ; 
power  lost,  desire  retained,  1 ;  power  and  desire  increased  1; 
normal,  10;  sexual  power  present,  intercourse  without  sensa- 
tion, 1  case. 

Objective  sensory  disturbances. — There  are  definite  notes  in 
this  respect  in  90  cases:  Objective  sensory  disturbances  were 
present  in  78  cases;  absent  in  12  cases. 

These  were  more  often  in  the  legs  (40  times),  but  were  also 
demonstrated  in  the  arms  and  about  the  chest. 

Definite  areas  of  anaesthesia  were  marked  out  about  the  chest 
in  several  cases,  but  this  was  looked  for  and  not  found  in  more 
cases.  The  number  of  examinations,  however,  was  not  suffi- 
cient to  make  the  definite  proportions  of  any  great  value. 

Muscular  sense. — There  were  definite  notes  in  44  cases. 
In  these  it  was  disturbed  38  times,  normal  6  times. 

Trophic  disturbances — Charcot's  joints  (Arthropathies). — 
These  occur  in  a  typical  manner  in  5  cases.  There  was  sus- 
picious enlargement  of  the  joint  in  3  cases.f  In  the  5  cases  it 
occurred  3  times  in  the  knee  joints,  1  in  the  shoulder,  and  1 
in  the  elbow. 

Perforating  ulcer. — This  occurred  5  times. 

Mental  Symptoms. — There  were  mental  symptoms  present 
in  seven  cases,  and  in  one  case  there  was  a  history  of  a  previous 
attack  of  acute  insanity,  and  in  one  epilepsy  had  been  present 
from  the  14th  year  up  to  the  time  of  the  onset  of  tabes,  at  44. 
Since  then  there  had  been  no  fits. 

In  the  7  cases  showing  mental  symptoms  general  paresis  was 
suggested.  In  two  of  the  cases  this  disease  developed  while 
the  patients  were  under  observation. 


*  In  eight  (8)  of  the  cases  the  ataxia  developed  quickly.  At  times 
this  followed  an  accident,  but  at  other  times  there  was  no  cause 
that  could  be  determined.  In  most,  if  not  all,  of  the  cases,  symp- 
toms of  tabes  had  been  present  for  some  time  before  the  acute 
development  of  the  ataxia. 

t  In  one  of  these  patients,  who,  since  this  was  written,  has  re- 
turned to  the  dispensary  after  an  absence  of  two  years,  and  who 
had,  at  the  time  of  his  first  examination,  in  1897,  a  suspicious 
swelling  of  the  last  phalangeal  joint  of  the  left  index  finger,  there 
has  developed  an  undoubted  tabetic  arthropathy  of  the  right 
thumb.    This  patient  also  had  a  healed  perforating  ulcer. 
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ON  TYPHOID  SEPTICEMIA,  WITH  THE  REPORT  OF  TWO  CASES,  ONE  OF  WHICH  WAS  A 
TYPHOID  INFECTION  WITHOUT  INTESTINAL  LESIONS. 

By  August  Jerome  Lahtigau,  M.  D.,  Assistant  in  Pathology  and  Bacteriology,  Bender  Hygienic  Laboratory,  Albany,  New  York. 


Our  knowledge  of  the  various  forms  of  typhoid  infections 
has  rapidly  increased  within  the  past  few  years,  and  more  par- 
ticularly that  regarding  the  character  of  those  atypical  and 
more  rare  forms,  the  chief  interest  of  which  lies  in  the  singu- 
larity of  localization  of  the  typhoid  bacillus.  The  value  of  the 
contributions  of  recent  years  is  largely  the  outcome  of  improved 
bacteriological  technique  and  closer  and  more  accurate  study  of 
the  natural  history,  cultural  behavior  and  experimental  mani- 
festations of  the  bacillus  typhosus  and  the  bacillus  coli 
communis.  Investigators  have  appreciated  more  and  more  the 
necessity  of  exact  methods  of  differentiation  between  bacterial 
forms,  and  especially  between  more  or  less  closely  allied  species, 
such  as  the  bacillus  of  typhoid  fever  and  the  colon  bacillus. 

The  absence  of  precise  methods  of  differentiation  between 
these  two  micro-organisms  by  the  earlier  workers  in  this  field 
has,  of  necessity,  thrown  much  discredit  upon  the  conclusions 
and  results  of  otherwise  much  good  and  brilliant  work.  The 
belief  of  the  passage  into,  and  existence  of,  the  typhoid  bacillus 
in  the  blood  of  the  general  circulation  is  by  no  means  a  new 
one,  as  shown  by  the  writings  of  some  of  the  early  writers  who 
worked  upon  typhoid  fever.  Eutimeyer,  Almquist,  Meisels, 
Xeuhaus,  and  others,  claimed  to  have  cultivated  the  bacillus 
from  the  general  blood  and  that  of  the  rose-spots  during  life, 
but  their  work,  through  the  latter  researches  of  Janowski, 
Staguitta,  Grawitz,  Fraenkel  and  Simmonds,  and  Sittman  has 
not  received  acceptance.  According  to  some  observers  the 
typhoid  bacillus  in  almost  every  case  at  some  time  of  the  dis- 
ipes  into  the  general  circulation  from  the  more  common 
foci  of  infection. 

This  view  has  received  some  support  from  the  investigations 
of  late  years,  demonstrating  the  great  multiplicity  of  localization 
of  Eberth's  bacillus  in  the  human  economy:  lesions  of  the 
bones,  pulmonary  implications,  uterine  infection,  abscesses  of 
various  nature,  etc.,  in  all  of  which  the  organism  has  been 
found  in  pure  culture.  Wright  and  Semple'  and  Sanarelli5  and 
other  observers  regard  typhoid  fever  as  primarily  a  blood 
infection,  the  two  former  writers  basing  their  contention 
largely  upon  the  fact  that  in  the  urine  of  almost  every  case 
suffering  from  typhoid  fever  they  were  able  to  find  the  specific 
organism.  Kecent  researches,  however,  show  more  and  more 
conclusively  that  the  typhoid  bacillus  is  not,  commonly,  to  be 
found  in  the  blood  of  the  general  circulation.  The  explanation 
of  this  apparent  discrepancy  between  the  results  of  Sanarelli, 
am!  Wright  and  Semple  and  other  observers,  who  from  their 
investigations  have  shown  that  the  bacillus  is  only  infrequently 
found  in  the  general  circulation,  is  to  be  found  probably  in  the 
suggestive  experiments  of  Wyssokowitsch3  and  the  observa- 
tions of  Welch  and  Nuttal*.  The  first  experimenter  in  some 
very  interesting  experiments  upon  rabbits  was  able  to  show 
that  the  organs  in  which  typhoid  bacilli  are  commonly  found 
play  a  very  important  role  in  the  removal  of  introduced 
bacteria  from  the  blood.  After  injecting  pure  cultures  of  the 
typhoid  bacillus  into  the  blood  the  animals  were  sacrificed  at 


the  end  of  eighteen  hours,  and  bacteriological  examination 
invariably  failed  to  show  bacilli  in  the  blood  of  the  general 
circulation,  but  always  showed  them  in  great  numbers  in  the 
spleen.  Welch  and  Xuttal  in  1891,  on  the  other  hand,  demon- 
strated the  bactericidal  properties  of  human  blood  serum  for 
the  typhoid  bacillus,  an  observation  since  coufirmed  by  a  host 
of  investigators. 

Instances  of  typhoid  septicaemia  diagnosticated  during  life 
by  isolating  the  bacilli  from  the  blood  are  very  scanty  in 
number.  Bozzolo,6  Guarnieri,"  and  Silvestrini7  have  reported 
cases  of  this  nature;  Wiltschour8  in  the  examinations  of  35 
cases  found  it  once;  Ettlinger9  similarly  succeeded  in  culti- 
vating it  from  the  blood  during  life,  but  a  second  culture  in 
the  same  case  from  the  vein  of  the  forearm,  the  day  before  the 
patient's  death,  gave  a  doubtful  result.  Thiemich"1  found  it 
once  in  the  blood  taken  during  life  from  a  vein  of  the  forearm, 
and  Stern"  was  likewise  successful  in  two  instances.  P. 
Teissier15  isolated  the  typhoid  bacillus  from  the  blood  of  a 
young  man  in  the  loth  day  of  his  disease;  Kuhnau'3  grew  the 
organism  from  the  blood  of  a  pregnant  woman  during  life  in 
which  the  subsequent  post-mortem  findings  confirmed  the 
existence  of  a  typhoid  septicemia;  more  recently  this  writer" 
has  published  the  reports  of  nine  additional  instances  in  which 
he  found  typhoid  bacilli  in  the  blood  out  of  11  cases  of  typhoid 
fever  submitted  to  bacteriological  examinations.  E.  Dates 
Block15  has  reported  a  very  conclusive  example  of  this  kind  in 
which  the  typhoid  bacillus  was  discovered  in  the  blood  during 
life  on  two  different  occasions,  at  an  interval  of  four  days. 
This  ease  presents  several  interesting  features,  among  others 
being  the  fact  that  a  culture  taken  on  the  day  before  the 
patient's  death  contained  the  bacillus  typhosus,  whilst  the 
bacteriological  examination,  post  mortem,  demonstrated  its 
presence  only  in  the  spleen,  liver,  placenta,  and  kidneys,  and 
the  bacillus  pyocyaneus  in  the  heart's  blood.  In  the  recent 
Medical  and  Surgical  Keports  of  the  Presbyterian  Hospital," 
Walter  K.  James  aud  George  A.  Tuttle  report  three  cases  in 
which  they  succeeded  in  isolating  the  bacilli  from  the  blood 
during  life. 

The  diagnosis  on  the  autopsy  table  of  general  invasion 
by  the  bacillus  typhosus  is  far  less  rare  than  its  recognition 
during  life,  but  it  must  not  be  supposed  that  as  a  post-mortem 
finding  it  is  a  frequent  occurrence.  The  very  early  reports  of 
this  kind  will  not  be  considered  in  this  paper,  since  their  study 
was  carried  on  at  a  time  when  the  differences  between  the 
typhoid  bacillus  and  the  colon  group  were  less  appreciated 
than  now.  Karlinski,"  Vincent,"  Klein,"'  Banti,3"  WrigW 
and  Stokes,5'  Flexner,"  Carter,53  Chiari  and  Kraus,5'  aud 
finally  Blumer"  have  contributed  a  fair  number  of  instances 
in  adults  that  showed  the  organism  in  the  blood  after  death. 
Typhoid  septicemia  is  an  occurrence  of  comparatively  greater 
frequency  in  the  foetus  born  of  a  mother  suffering  from  typhoid 
infection.  The  passage  of  the  organism  from  mother  to  foetus 
has  repeatedly  received  demonstration  in   the  observations  of 
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Frascani",     Janiszewski",     Fremiti     and     Levy",     Durck", 
Etienne30,  Marfan3'  and  probably  earlier  observers. 

The  question  of  the  bacterial  associations  in  this  class  of 
infections  is  an  exceedingly  interesting  one,  and  especially  the 
influence  of  secondary  infections  in  modifying  the  relation  of 
the  patient  to  the  typhoid  bacillus.  Vincent"  in  1891  called 
attention  to  the  importance  of  the  streptococcus  in  typhoidal 
infections.  This  observer  found  in  cases  of  typhoid  fever 
brought  to  autopsy  the  streptococcus  and  typhoid  bacillus 
associated  in  six  out  of  thirty-one  cases.  The  investigations 
of  Flexner"  similarly  demonstrated  the  frequency  with  which 
the  streptococcus  is  found  as  a  complicating  factor  in  this 
disease ;  other  observations  of  the  same  nature  were  made  by 
Wright  and  Stokes",  Netter",  E.  Fraenkel36,  Karlinski3', 
Carter38,  and  others. 

The  recently  published  case  by  Blumer39  deserves  special 
mention,  not  only  as  an  instance  of  typhoid  and  streptococcus 
septicaemia,  but  also  as  a  rare  example  of  combined  typhoid 
and  streptococcus  puerperal  infection.  The  case  was  that  of  a 
married  woman,  34  years  of  age,  who  was  confined  by  a  mid- 
wife. On  the  sixth  day  of  the  puerperium  the  patient,  shortly 
after  a  hearty  meal,  was  taken  with  dyspnoea  and  incoherency 
of  speech.  She  rapidly  became  delirious  and  semi-comatose. 
The  temperature  was  100.8  F.  The  uterus  was  apparently 
normal.  Patient  died  two  days  after  the  onset  of  her  trouble. 
The  postmortem  examination  showed  the  existence  of  typhoid 
fever:  swelling  and  ulceration  of  Peyer's  patches  in  the  lower 
end  of  the  ileum,  acute  spleen  tumor  and  enlargement  of 
mesenteric  glands.  The  cultures  from  the  heart's  blood,  liver, 
spleen,  and  uterine  cavity,  contained  the  streptococcus  pyo- 
genes and  the  bacillus  of  typhoid  fever. 

For  the  abstracts  from  the  histories  of  the  two  following 
cases  1  am  indebted  to  Drs.  Henry  Hun  and  Joseph  D.  Craig, 
of  Albany,  New  York  : 

Case  I. — Miss  A.,  20  years  of  age,  came  under  observation 
October  19, 1897,  complaining  of  gastric  disturbances  and  fever. 
The  past  history  is  unimportant,  except  that  three  years 
before  she  had  an  attack  of  grippe,  which  was  accompanied  by 
very  irregular  and  alarming  heart  action.  On  the  16th  day  of 
October,  1897,  the  patient  was  taken  ill  with  nausea,  and  was 
actively  sick  at  her  stomach.  The  following  day  she  still  felt 
ill  and  a  physician,  who  was  called  in,  found  a  temperature  of 
102°  F.,  together  with  a  very  decided  degree  of  prostration. 
The  patient  brought  under  observation  at  this  time  did  not 
show  any  tenderness  or  gurgling  in  the  right  iliac  fossa  and 
there  had  been  no  diarrhoea.  From  this  time  there  was  fever 
varying  from  102°  F.  to  106.6°  F. — the  temperature  at  the 
time  of  her  death.  The  spleen  and  liver  became  enlarged, 
later  delirium  supervened,  vomiting  persisted  and  cardiac 
weakness  became  prominent ;  no  diarrhoea  at  any  time. 
Patient  died  October  25,  1897. 

The  autopsy  was  made  on  October  26th,  15 i  hours  after 
death. 

The  following  notes  are  abstracted  from  the  autopsy  protocol : 
Exterior. — Body  of  a    slender-built,  moderately  well-nour- 
ished girl.     Rigor  mortis  well  marked  all  over.     Post-mortem 
lividity  in  the  dependent  parts.     Pupils  mid-wide  and  equal. 
Mucous  membranes  slightly  cyanotic.     Surfaces  of  body  gen- 


erally pale,  subcutaneous  fat  moderate  in  amount.  Abdominal 
muscles  of  a  homogeneous  red-brown  color.  Peritoneal  cavity 
dry,  parietal  layer  smooth;  visceral  layer  shows  numerous 
areas  over  which  there  is  congestion  apparently  corresponding 
to  Peyer's  patches.  Omentum  delicate,  free  from  adhesions, 
completely  covering  the  intestines.  Appendix  about  9  cm. 
long,  has  a  distinct  mesentery  to  within  1  cm.  of  its  tip ;  passes 
downward  and  inward  across  pelvic  brim.  The  liver  is  visible 
two  fingers'  breadth  below  the  costal  margin  in  the  mammary 
line.  Spleen  not  visible.  Both  pleural  cavities  were  dry; 
both  lungs  presented  about  the  same  appearance;  the  upper 
lobes  were  slightly  congested;  the  lower  and  middle  lobes  on 
the  right  side  and  the  lower  lobe  on  the  left  were  much  con- 
gested, and  on  pressure  a  large  quantity  of  dark  blood  could 
be  expressed.  A  small  quantity  of  mucus  could  be  expressed 
from  the  medium-sized  bronchi.  Bronchial  mucous  membrane 
irregularly  congested. 

Heart. — Pericardium  contains  no  excess  of  fluid.  Pericar- 
dium is  smooth.  There  are  a  few  pin-point  sub-pericardial 
hemorrhages.  Heart  contains  fluid  blood.  The  endocardium 
on  the  right  side  is  smooth,  the  muscle  shining  through  it  has 
a  somewhat  mottled  appearance  in  places.  The  tricuspid  and 
pulmonary  semilunar  valves  are  normal.  The  length  of  the 
right  ventricle  is  6  cm.;  the  average  thickness  of  the  wall  4 
mm.  The  pulmonary  artery  has  a  circumference  of  5  cm. 
The  endocardium  of  the  left  side  of  the  heart  is,  in  places, 
slightly  thickened  over  the  auricle.  The  ventricle  is  normal. 
Aortic  and  mitral  valves  are  normal.  Heart  muscle  is  rather 
flabby  and  on  section  has  a  very  cloudy,  grayish-brown  color, 
in  places  somewhat  mottled  in  appearance.  In  both  coronary 
arteries,  which  are  patent,  are  small  elevated  areas  of  fatty 
atheroma.  Spleen  is  much  enlarged,  measuring  17  x  20  x  5  cm. 
The  capsule  is  smooth,  tense;  consistency  of  organ  much  softer 
than  normal.  On  section  the  organ  is  of  a  chocolate-red  color. 
The  pulp  is  considerably  increased  in  amount.  The  Malpighian 
bodies  are  plainly  visible  as  pin-  point,  gray,  circular  areas.  Liver 
is  considerably  increased  in  size,  measures  23xl9x6£  cm.  There 
seem  to  be  a  number  of  pinhead-sized  hemorrhages  beneath 
the  capsule;  consistency  much  softer  than  normal.  On  section 
the  organ  has  the  typical  boiled  appearance;  the  lobules  are 
indistinct,  the  peripheries  being  quite  yellow  where  they  can 
be  made  out.  Scattered  throughout  the  organ  is  a  number  of 
pinhead-sized  blood-red  areas,  apparently  hemorrhages. 

The  adrenal  glands  appear  normal. 

Kidneys  of  about  the  same  size,  averaging  13x4£x3cm. 
fibrous  capsule  normal  and  strips  off  easily ;  surface  smooth; 
surface  veins  little  dilated.  On  section  cortex  is  swollen ;  cor- 
fcex  markings  are  somewhat  indistinct;  the  glomeruli  barely 
visible;  the  medulla  congested.     Pelvis  appears  normal. 

Stomach  and  pancreas  and  female  generative  organs  not 
examined. 

Intestines.— Duodenum  slightly  bile-stained.  Mucous  mem- 
brane slightly  congested  ;  jejunum  shows  similar  changes,  but 
with  apparently  no  ulcerations.  In  the  ileum,  beginning  80 
cm.  above  the  iliocsecal  valve,  are  a  series  of  lesions  affecting 
the  solitary  follicles  and  Peyer's  patches.  They  are  least  marked 
in  the  upper  portion  of  the  ileum,  where  they  consist  in  a  great 
swelling  of  the  lymphatic  apparatus.     The  solitary  follicles 
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measure  as  much  as  one-half  cm.  in  diameter.  The  most 
recent  swollen  patches  are  considerably  elevated  above  the 
surface.  Thej  have  a  mottled  appearance,  the  predominating 
color  being  pink,  and  the  mottling  being  due  to  yellowish 
areas,  presumably  of  necrosis,  as  in  one  or  two  places  the  sur- 
face has  been  broken  and  ulcers  formed.  In  the  lower  portion 
of  the  ileum  the  swelling  is  much  more  extensive  and  the 
necrosis  much  more  marked.  The  solitary  follicles  are  often 
the  size  of  a  large  pea,  their  inner  surface  being  capped  with  an 
ulcerated  area  on  which  a  yellow  necrotic  material  is  situated. 
The  swollen  Peyer's  patches  in  the  lower  portion  of  the  ileum 
show,  scattered  over  their  surface,  numerous  ulcerated  areas, 
capped  with  this  same  yellowish  necrotic  material,  varying  in 
diameter  from  4  mm.  to  considerably  over  a  cm.  The  edges 
of  all  these  ulcerated  areas  are,  in  places,  distinctly  hemor- 
rhagic and.  as  a  rule,  the  blood-vessels  of  the  intestinal  wall 
can  be  seen  radiating  from  the  edges  of  the  lymphatic  appa- 
ratus, tilled  with  blood.  The  lymphatic  apparatus  of  appendix 
is  markedly  swollen,  but  no  ulcerations  are  present.  The  upper 
portion  of  the  colon  is  thickly  dotted  with  swollen  solitary 
follicles.  These  have  an  average  diameter  of  about  7  mm.,  are 
considerably  raised  above  the  surface  of  the  intestine,  and  show 
on  their  inner  surface  ulcerated  areas  capped  by  yellowish 
necrotic  material  similar  to  those  seen  in  the  small  intestine. 
They  differ  from  these  latter  from  the  fact  that  their  bases  are, 
as  a  rule,  distinctly  hemorrhagic,  each  nodule  being  surrounded 
by  a  distinct  zone  of  submucous  hemorrhage.  The  lower  part  of 
the  colon  is  almost  entirely  free  from  such  areas,  but  contains 
a  number  of  discrete  or  confluent  pin-head  areas  of  hemorrhages. 

Mesenteric  Glands. — Particularly  those  behind  lower  portion 
of  ileum  are  extremely  swollen.  They  are  soft  in  consistency 
and  on  section  have  a  mottled  appearance,  the  predominating 
color  being  a  bright  pink,  the  mottling  being  due  to  pin-point 
gray  areas,  which  are  scattered  through  them,  perhaps  the 
swollen  follicular  portions  of  the  glands. 

Anatomical  Diagnosis. — Typhoid  fever  (beginning  of  second 
week),  with  typhoid  septicaemia.  Swelling  of  Peyer's  patches 
and  the  solitary  follicles  with  superficial  necrosis  and  ulcer- 
ation. Marked  involvementof  the  solitary  follicles  in  the  upper 
portion  of  the  colon.  Great  swelling  of  the  mesenteric  glands. 
Acute  spleen  tumor.  Cloudy  swelling  of  the  heart  muscle, 
liver  and  kidneys. 

The  microscopic  examination  of  the  heart,  lungs,  and 
kidneys  adds  particularly  nothing  to  the  macroscopic  obser- 
vations, except  that  the  heart  muscle  showed  the  evidences  of  a 
moderate  degree  of  fragmentatio  myocardii.  The  following  are 
the  notes  from  the  protocol  regarding  the  microscopic  appear- 
ances of  the  liver,  spleen,  mesenteric  glands,  and  intestines: 

Liver. — Capsule  is  everywhere  normal  in  appearance.  The 
connective  tissue  is  not  increased  in  amount.  Liver  cells  are 
greatly  swollen  and  extremely  granular.  Scattered  throughout 
the  liver  substance  are  numerous,  almost  circular  areas, 
presenting  varying  appearances,  according  to  the  stage  of 
development.  In  some  instances  the  areas  show  merely  an 
extensive  necrosis  of  the  liver  cells,  many  of  them  in  such 
areas  having  lost  their  nuclei,  this  loss  of  nuclei  giving  rise  to 
a  light  colored  patch  in  the  liver  substance.  .Many  of  the 
other  areas  show,  besides  this  necrosis,  an  infiltration  with 


cells  of  varying  characters.  In  some  of  them  the  necrotic  area 
is  infiltrated,  for  the  most  part,  with  small  round  cells  of  the 
lymphoid  type.  In  others,  large  numbers  of  irregularly  shaped 
epithelioid  cells  are  present.  No  giant  cells  can  be  made  out. 
The  nodules  resemble  very  markedly,  in  some  instances, 
miliary  tubercles,  but  there  is  not  present  a  definite  arrange- 
ment of  the  two  varieties  of  cell,  such  as  exists  in  tubercle; 
but,  on  the  other  hand,  the  two  forms  are  evenly  intermingled 
in  the  nodules.  These  nodules  apparently  bear  no  definite 
relation  to  any  particular  anatomical  structure  of  the  liver  in 
most  instances,  although  at  least  in  one  instance  the  necrotic 
area  lies  exactly  around  the  central  vein  of  the  lobule. 
Besides  areas  of  necrosis,  there  are  found  scattered  through 
the  organ  a  number  of  blue-staining  areas,  usually  of  much 
less  extent  than  those  occupied  by  the  nodules.  These  areas 
have  a  granular  appearance  under  the  low  power  and  which  is 
more  marked  under  the  high  power.  It  can  be  seen,  at  the 
edges  particularly,  that  they  are  made  up  of  individual  rod-like 
structures  resembling  the  typhoid  bacilli.  The  blood-vessels 
of  the  liver  show  no  particular  change  ;  nor  do  the  bile-vessels. 

Spleen. — Capsule  not  thickened.  Trabecular  substance  is 
normal  in  amount.  The  amount  of  blood  present  in  the  pulp 
is  tremendously  increased  over  the  normal.  Furthermore,  it 
can  be  made  out  with  the  high  power  that  in  a  great  many 
instances  the  red-blood  corpuscles  are  contained  in  large  cells. 
Scattered  throughout  the  organ  are  a  numberof  almost  circular 
areas,  in  which  it  can  be  seen  with  the  high  power  that  consid- 
erable necrosis  exists,  as  is  shown  by  lack  of  nuclei  and  many 
of  the  spleen  cells,  and  by  the  presence  of  nuclear  fragments. 
These  areas,  as  in  the  liver,  are  often  infiltrated  with  lymphoid 
and  epithelioid  cells.  There  are  also  present  in  the  spleen 
numerous  blue-staining  granular  collections  of  bacteria  similar 
to  those  seen  in  the  liver.  In  some  instances  these  collections 
of  bacteria  are  in  definite  relation  with  necrotic  areas,  but  this 
could  very  rarely  be  made  out  in  the  liver. 

Mesenteric  glands. — The  amount  of  normal  gland  structure 
is  very  small.  Almost  the  entire  gland  appears  to  be  in  a 
necrosed  condition.  In  some  areas  the  necrotic  foci  contain 
very  large  quantities  of  fragmented  and  destroyed  nuclei.  In 
other  places  very  few  of  these  are  present.  Among  the  necrotic 
areas  are  to  be  found,  as  in  the  liver  and  spleen,  numerous 
epithelioid  and  lymphoid  cells,  some  of  these  latter  doubtless 
being  cells  which  normally  belong  to  the  lymphoid  glands. 
The  areas  of  necrosis  may  possibly  have  been  focal  in  origin, 
but  in  the  section  under  observation  they  are  so  extensive  that 
one  coalesces  with  the  other  all  over  the  gland.  There  are 
apparently  no  clumps  of  bacteria  in  this  section  under 
observation. 

Intestines. — The  lesions  of  the  intestine  vary.  In  all  cases 
the  superficial  layer  of  the  intestine  seems  to  be  necrotic  to  a 
certain  extent,  but  this  at  any  rate  is  doubtless  due  partly  to 
post-mortem  change.  In  the  earliest  stage  of  the  disease  to  be 
made  out  in  these  sections,  the  lymphoid  apparatus  is  1 1 
dously  swollen,  the  cells  present  in  the  swollen  area  no  longer 
being  apparently  lymphoid  in  character,  but  many  epithelioid 
cells  are  also  present.  All  through  the  swollen  area  there  are 
evidences  of  necrosis  in  the  form  of  numerous  nuclear  frag- 
ments.    In  the  earlier  stages  the  muscular  coat  of  the  intestine 
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does  not  appear  to  be  affected.  The  section  which  shows  a 
more  advanced  stage  of  the  disease  shows  that  the  progression 
consists  mostly  in  the  extension  of  the  necrotic  processes.  In 
some  instances  the  whole  involved  area  is  entirely  necrotic, 
almost  to  the  depth  of  the  muscular  coat,  and  there  may  be 
present  beneath  this  necrotic  material  and  between  it  and  the 
muscular  coat  fibrin,  in  whose  meshes  are  entangled  poly- 
nuclear  leucocytes  and  epithelioid  cells.  In  this  stage  the 
muscular  coat  itself  usually  shows  the  presence  of  a  few 
polynnclears  and  a  large  number  of  small  round  cells  or 
epithelioid  cells.  Elsewhere  in  the  swollen  areas  the  necrosis 
is  extensive,  as  in  the  mesenteric  lymph  glands.  There  is 
hardly  an  area  in  the  section  which  has  escaped  it,  In  the 
later  specimens  the  amount  of  cellular  infiltration  in  the 
muscular  coat  is  often  very  large,  the  muscle  fibre  being  pushed 
widely  apart  by  it,  and  in  some  places  being  distinctly  necrotic 
over  large  areas.  The  infiltrating  cells,  under  these  circum- 
stances, seem  to  be  mainly  small,  round  and  epithelioid  cells 
with  an  occasional  polynuclear.  Blue-staining  collections  of 
bacteria  are  seen  in  very  large  numbers  in  the  deeper  part  of 
the  necrotic  areas  in  some  of  the  sections. 

Bacteriologic  Report. — Coverslips  from  the  mesenteric 
glands,  spleen  and  bone  marrow  all  show  the  presence  of 
medium-sized,  short,  thick  bacilli  frequently  occurring  in 
clumps.  Cultures  were  taken  upon  slant  agar-agar  from  the 
heart's  blood,  spleen,  lung,  liver,  mesenteric  glands,  kidney, 
and  bone  marrow. 

The  culture  from  the  heart's  blood,  after  24  hours'  incuba- 
tion, contained  four  discrete  pinhead-sized,  gray-white,  slightly 
elevated  colonies.  The  morphologic  appearances  showed  the 
presence  of  a  bacillus  of  moderate  length  and  thickness,  appar- 
ently a  pure  growth.  Culturally  the  organism  behaved  as 
follows: 

Litmus  milk. — No  acidification  or  coagulation  of  the  milk 
after  six  days'  incubation  in  the  thermostat  at  37i°  C. 

Potato. — A  moist,  just  perceptible  growth  along  the  line  of 
inoculation. 

Bouillon. —  Diffuse  cloudiness  of  the  nutrient  medium. 
Hanging  drop  preparations  from  young  cultures  show  active 
motility. 

Gelatin  stab. — Whitish  growth  along  the  line  of  inoculation  ; 
no  liquefaction  of  the  gelatin. 

Dunham. — Diffuse  cloudiness  of  the  medium.  No  indol 
reaction.  No  gas  formation  in  saccharose,  glucose  or  lactose 
media. 

Agar  slant. — Moderate,  moist,  whitish  elevated  growth. 
This  organism,  with  the  serum  of  an  undoubted  case  of 
typhoid  fever,  showed  a  very  positive  Widal  reaction  in  dilu- 
tions, varying  from  1  to  30  to  1  and  50. 

Diagnosis. — Bacillus  typhosus. 

The  cultures  from  the  spleen,  liver,  mesenteric  glands  and 
bone  marrow  similarly  contained  a  pure  growth  of  a  bacillus, 
morphologically  and  culturally,  like  the  organism  isolated  from 
the  heart's  blood.  The  typhoid  bacillus  was  also  isolated  from 
the  kidney  associated  with  the  bacillus  coli  communis.  From 
the  lung  the  colon  bacillus  was  isolated  in  association  with  the 
staphylococcus  pyogenes  albus. 

Case  II. — James  K.,  aged  36,  admitted   into   the   Albany 


Hospital,  August  8,  1898,  suffering  from  severe  headache  and 
pains  in  the  arms  and  legs.  The  family  history  showed  noth- 
ing of  importance,  and  until  the  present  sickness  patient  had 
always  been  quite  well.  Four  days  before  admission  he  was 
taken  ill  with  violent  headache,  fever,  pains  in  limbs,  and  a 
slight  chill.  The  following  morning  he  went  to  his  work,  but 
felt  so  much  worse  that  he  went  home  and  retired  to  his  bed. 
The  day  before  entering  the  Hospital  he  suffered  from  a  nose- 
bleed, and  had  another  on  his  way  to  the  Hospital. 

The  physical  examination  shortly  after  admission  was  quite 
negative,  but  the  temperature  was  102.2°  F.  Later  on  in  the 
disease  the  liver  became  slightly,  and  the  spleen  very  much, 
augmented  in  size.  The  bowels  remained  constipated  from 
the  beginning  of  the  disease,  and  at  no  time  did  the  patient 
complain  of  abdominal  tenderness  at  any  point.  There  was 
some  vomiting  on  several  occasions,  but  at  no  time  was  the 
gastric  derangement  very  severe.  Toward  the  end  delirium 
came  on.  The  temperature  throughout  the  disease  varied 
between  99.8°  F.  and  103°,  until  the  day  before  his  death 
when  the  temperature  reached  105.2°  F.  Death  August  25th, 
1898. 

The  autopsy  notes  are  as  follows: 

Body  175  cm.  long,  moderately  well  built,  considerably 
emaciated.  Rigor  mortis  in  both  extremities.  Pupils  wide 
and  equal;  mucous  membrane  pale;  post-mortem  lividity  of 
dependent  parts.  Abdomen  tense  and  very  distended,  appar- 
ently with  gas.  Walls  discolored  ;  patches  of  greenish  blue. 
Subcutaneous  fat  nearly  absent.  Muscles  of  thorax  and  abdo- 
men pale  and  poorly  developed. 

Peritoneum. — Both  layers  smooth,  glossy  and  free  from 
injection.  Omentum  free  from  adhesions  and  contains  a  little 
fat;  omental  glands  not  enlarged.  Intestines  very  distended 
with  gas,  particularly  small  intestines.  Left  lobe  of  liver 
visible  below  costal  margin  5  cm.  Stomach  not  apparent. 
Peritoneal  cavity  contains  a  small  quantity  of  dark-colored, 
turbid  fluid.  Appendix  measures  13.5  cm.  in  diameter,  normal 
in  appearance  and  free  from  adhesions;  mesentery  present 
throughout  its  entire  length.  Diaphragm  fifth  space  on 
right  side;  sixth  rib  on  left.  Costal  cartilages  not  ossified. 
Ketro-stern:il  glands  not  enlarged.  Both  pleural  cavities  free 
from  any  excess  of  fluid. 

Pericardium. — Both  layers  smooth  ;  cavity  contains  no  excess 
of  fluid. 

Heart. — Contains  red  and  chicken-fat  post-mortem  clots, 
and  is  distended  with  fluid  blood;  normal  in  size.  The  endo- 
cardium of  the  right  heart  shows  post-mortem  discolorations. 
Tricuspid  valve  normal ;  also  pulmonary  and  semilunar  valves. 
The  left  heart  shows  areas  of  fatty  atheroma  in  auricle; 
ventricle  normal.  Mitral  leaflets  very  thick  along  their  free 
edges.  Aortic  valves  normal.  Aorta  just  above  valve  shows 
areas  of  fatty  atheroma.  Coronary  arteries  patent;  walls 
show  large  confluent  patches  of  fatty  atheroma.  Heart  muscle 
somewhat  soft;  on  section,  of  a  dark  reddish-brown  color 
(brown  atrophy). 

Left  lung. — Bound  down  by  old  firm  adhesions  at  the  base 
and  posteriorly.  The  pleura  elsewhere  is  smooth.  Lung 
crepitant;  less  so  in  normal  than  lower  lobe.  On  section,  the 
upper  lobe  is  slightly  congested;  lower  lobe  markedly  so  and 
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contains  quantity  of  blood-stained  serum,  which  readily  escapes. 
Bronchial   mucous   membrane    congested   and    covered 
moderate  amount  of  mucus.     One  portion  of  the  upper  lobe 
contains  a  pea-sized,  firm  calcareous  mass  embedded  in  the 
lung  substance  proper. 

Right  lung. — Bound  down  by  old  firm  adhesions  laterally 
and  posteriorly.  Lobes  very  much  increased  in  consistency, 
but  still  crepitant.  On  section,  the  three  lobes  generally 
present  a  similar  appearance,  and  contain  a  large  quantity  of 
blood-stained  serum,  especially  the  lower  lobe,  from  which  it 
runs  oft'  in  abundance.  The  three  lobes  are  markedly  con- 
gested. Bronchi  and  blood-vessels  similar  to  other  side.  In 
several  places  are  a  number  of  nodules  very  firm,  sharp,  and 
circumscribed,  varying  from  a  small  shot  to  large  pea  in  size. 
On  section,  these  nodules  are  calcareous. 

Spleen. — Free  from  adhesions.  The  organ  is  very  large, 
measuring  16x6x10  cm.  Capsule  not  wrinkled,  and  smooth. 
Consistency  much  decreased.  Trabecule  not  increased.  Spleen 
pulp  very  much  augmented.  Malpighian  bodies  also  very 
greatly  augmented  in  size. 

Liver. — Bound  to  the  diaphragm  and  to  the  abdominal  wall 
by  adhesions.  The  organ  is  very  much  enlarged,  measuring 
26x20x8  cm.  The  capsule  smooth.  Consistency  softer  than 
normal.  On  section  the  organ  is  pale  and  cloudy  (cloudy 
swelling). 

Gall-bladder.  —  Distended  with  greenish-colored  bile. 
Mucous  membrane  smooth  and  normal  looking. 

Left  kidney. — Fatty  capsule  scanty.  Fibrous  capsule  strips 
off  fairly  easily,  occasionally  tearing  bits  of  kidney  substance. 
The  organ  is  somewhat  enlarged.  The  surface  is  smooth ; 
veins  somewhat  prominent.  On  section  the  cortex  is  prac- 
tically normal  in  amount;  markings  quite  prominent ;  glom- 
eruli very  distinct  and  congested.  Medulla  normal.  Pelvis 
normal. 

Pancreas,  adrenals  and  left  ureter  are  normal. 
Mesenteric  glands  not  enlarged,  or  only  very  slightly  so. 
Aorta  shows  occasional  patches  of  fatty  atheroma. 
Retro-peritoneal  glands. — Enlarged,  but  not  markedly  so. 
The   right  adrenal   gland   occupies   its  normal  anatomical 
position  in  relation  to  the  surrounding  viscera,  but  below  it  the 
kidney  is  absent.     In  its  place  is  a  small,  somewhat  (inn,  inas.s 
of  tissue   5    cm.  long  and  2  cm.  in  thickness,  and  which,  on 
section,  presents   a  very  peculiar  appearance,  in  no    manner 
suggestive  of  renal  tissue.     The  ureter  of  this  side  leads  to  this 
mass. 

Bladder.  —  Contains  a  small  quantity  of  light,  turbid  urine. 
The  walls  are  not  increased  in  thickness  and  the  bladder  is  of 
normal  size. 

Intestines. — The  small  intestines  show  no  injection  of  the 
mucous  membrane  nor  are  the  solitary  follicles  swollen.  In 
the  small  intestine  Peyer's  patches  show  no  evidence  of  being 
swollen  or  of  other  implication.  No  evidence  of  ulceration  or 
cicatrization.  The  mucous  membrane  of  large  int<  ■ 
quite  normal  in  appearance. 

Anatomical  Diagnosis. — Marked  oedema  and  congestion  ol 
both  lungs;  chronic  adhesive  pleuritis  and  healed  (calcareous) 
tuberculosis  of  both  lungs.     Brown  atrophy  of  heart, 
spleen  tumor;  cloudy  swelling  of  liver  and  kidney;  congenital 


absence  of  right  kidney  ;  slight  swelling  of  mesenteric  glands  ; 
fatty  atheroma  of  aorta  ;  coronary  artery  disease. 

The  microscopic  examination  of  the  heart  shows  some 
fragmentatio  myocardii  in  addition  to  the  macroscopic  find- 
ings;  the  lungs  and  kidneys  microscopically  show  nothing 
very  striking. 

The  following  are  some  notes  abstracted  from  the  records  of 
the  microscopic  examinations  of  the  liver,  spleen,  and  mesen- 
teric glands: 

Liver. — Capsule  is  normal  in  thickness.  Connective  tissue 
of  the  organ  does  not  appear  to  be  increased.  The  liver 
cells  are  swollen  and  rather  indistinct.  The  nuclei  are  appar- 
ently, as  a  rule,  well  preserved.  Scattered  throughout  the 
section  in  large  numbers  are  circumscribed  areas  of  focal 
change.  In  places  as  many  as  three  of  these  can  be  seen 
under  a  low  power.  The  appearance  exhibited  by  these 
areas  varies  in  different  parts  of  the  section.  In  some  of 
them  the  process  seems  to  be  almost  entirely  necrotic  in 
character,  the  liver  cells  in  the  area  having  lost  their  nuclei 
and  taking  rather  an  intense  stain  with  the  eosin.  In  these 
areas  can  be  seen  a  few  polynuclears  and  a  number  of  small, 
round  cells  and  cells  of  an  epithelioid  type.  In  other  portions 
of  the  section  the  areas  are  extremely  cellular  and  have  the 
typical  appearance  of  lymphoid  nodules.  In  these  instances 
the  cells  in  such  an  area  are  either  small  or  round  cells,  or 
rather  long,  irregular  cells  of  an  epithelioid  type.  There  are 
no  giant  cells  present,  and  the  appearance  of  these  nodules 
does  not  suggest  tubercles.  The  nodules  have  apparently  no 
connection  with  the  vascular  system  of  the  organ.  Besides 
these  nodules,  there  can  be  seen  occasionally  in  the  liver 
substance  patches  of  rather  diffuse  blue-staining  material, 
which,  under  the  high  power,  are  seen  to  be  composed 
of  small  rods,  presumably  bacteria.  The  hepatic  vessels 
and  the  bile  ducts  are  apparently  normal.  In  one  Held 
one  of  the  bacterial  patches  described  above  is  present  in 
one  of  the  areas  of  necrosis,  but  as  a  rule  no  such  association 
exists. 

Spleen. — The  capsule  is  not  increased  in  thickness.  Trabe- 
cule appear  normal  in  amount.  The  Malpighian  bodies  are 
rather  large,  but  otherwise  show  no  change.  The  pulp 
contains  an  excess  of  red-blood  corpuscles,  which  are  seal  tired 
irregularly  among  the  pulp  cells.  Some  of  these  can  be  seen 
to  be  inside  of  large  phagocytic  cells.  In  a  few  places  in  the 
substance  of  the  pulp  there  are  sharply  localized  areas  in  n  hicn 
the  spleen  substance  has  become  necrotic.  There  are  present 
in  these  areas  a  moderate  number  of  cells  ;  a  few  of  which  are 
polynuclears,  the  rest  either  small,  round  cells  or  cells  of  an 
epithelioid  type.  The  blood-vessels  of  the  organ  present  about 
a  normal  appearance. 

Mesenteric  gland.". — Show  extensive  changes  in  the  form  of 
localized  or  diffuse  areas  of  necrosis.  These  seem  to  be  most 
marked  in  the  central  portions  of  the  glands,  but  they  are  also 
present  in  the  periphery.  The  necrotic  areas  stain 
sharply  with  the  eosin,  and  contain  large  numbers  of  nuclear 
fragments,  some  polynuclear  leucocytes,  and  a  fair  number  of 
round  cells  and  cells  of  an  epithelioid  type.  In  one  or  two 
places  in  the  sections  there  are  to  be  seen  diffuse  areas  of  blue- 
staining  which,  under  the  high  power,  are  seen  to  be  made  up 
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of  masses  of  bacteria.  These  have  no  connection  in  any  of  the 
sections  examined  with  the  areas  of  necrosis. 

Sections  of  the  liver,  spleen,  kidney  and  mesenteric  glands, 
stained  by  Flexner's  methylene-blue  method,  showed  masses  of 
bacilli,  resembling,  morphologically,  the  typhoid  bacillus. 

Bacteriologic  Examination. — Cultures  were  taken  at  the  time 
of  the  autopsy  from  the  heart's  blood,  lung,  liver,  gall-bladder, 
spleen,  kidney  and  urine.  From  all  of  these,  with  the  excep- 
tion of  the  kidney  and  urine,  one  single  organism  was  isolated 
which,  morphologically,  was  a  somewhat  short,  moderately  thick 
bacillus  which  decolorized  by  Gram's  method  of  staining.  It 
grew  upon  media  as  follows : 

Agar  slant. — Abundant,  moist,  white,  elevated  growth. 

Blood  serum. — A  growth  very  similar  in  appearance  to  that 
on  agar. 

Potato. — A  moist,  slight,  almost  invisible  growth. 

Bouillon. — A  diffuse  cloudiness.  Hanging-drop  preparations 
show  a  well-marked  motility  of  the  bacillus. 

Dunham. — A  diffuse  cloudiness;  no  indol  reaction  could  be 
obtained. 

Litmus  milk. — After  several  days  it  acidified  milk,  but  failed 
to  produce  any  coagulation. 

Gelatin  stab. — Moderate  white  growth  along  line  of  inocu- 
lation, but  no  liquefaction  of  the  gelatin. 

No  gas  formation  in  saccharose,  lactose  or  glucose  media. 

Cover-glass  preparations,  stained  by  Pittfield's  method, 
showed  the  flagella  with  a  peritrical  arrangement.  Tested 
with  known  typhoid  serum,  the  bacillus  produced  a  typical 
Widal  reaction  in  12  minutes  with  a  dilution  of  1  to  10;  in  42 
minutes  with  a  dilution  of  1  to  100. 

Diagnosis. — Bacillus  typhosus. 

The  cultures  from  the  kidney  and  urine  contained  the 
typhoid  bacillus,  but  associated  with  an  organism  giving  all 
the  tests  for  the  bacillus  coli  communis. 

The  possibility  of  the  existence  of  typhoid  fever  without 
intestinal  lesions  was  long  since  conceived  by  Louis40,  who, 
himself  in  Observation  52  of  his  book,  reported  au  instance  that 
during  life  presented  a  typical  clinical  picture  of  typhoid  fever. 
The  patient  died  on  the  55th  day  of  his  disease,  and  the 
necropsy  showed  absolutely  no  existence  or  evidence  of  recent 
implication  of  the  intestinal  canal.  The  belief  of  the  occa- 
sional existence  of  typhoid  fever  without  anatomic  intestinal 
changes  was  entertained  by  a  number  of  the  earlier  clinicians 
after  Louis,  but  the  clinical  simulation  of  enteric  fever  by  other 
maladies  necessarily,  in  the  absence  of  bacteriologic  criteria, 
makes  these  reported  cases  less  valuable  as  contributions  to 
the  study  of  this  rare  type  of  typhoid  fever.  The  conclusive 
demonstration  of  this  form,  without  intestinal  lesions,  dates 
since  the  discovery  of  the  specific  organism  of  etiologic 
importance,  and  more  especially  from  the  time  when  the 
differentiation  of  the  typhoid  bacillus  from  allied  species 
became  more  firmly  established.  In  addition  to  the  reported 
cases  of  Banti",  Karlinski,'2  Guarnieri",  Vaillard",  Chante- 
messe'6,  and  Vincent",  other  instances  carrying  more  conviction 
have  been  published  by  more  recent  writers. 

DuCazal",  in  1893,  reported  the  case  of  a  young  man,  21 
years  of  age,  who  had  been  ill  for  fifteen  days  before  entering 
the   Hospital.     The  clinical  history  suggested  typhoid  fever, 


subsequently  complicated  by  double  pneumonia.  At  the 
autopsy  the  principal  lesions  were  pneumonia  of  both  lungs 
and  acute  spleen  tumor.  The  intestines  showed  absolutely  no 
evidence  whatever  of  any  anatomic  alterations,  but  the  cultures 
from  the  spleen  contained  bacilli,  morphologically  similar  to, 
and  on  media  behaving  like,  Eberth's  bacillus.  Kiihnau" 
some  years  later  published  an  interesting  observation  of  this 
kind.  The  patient  was  a  pregnant  woman,  32  years  old,  who 
developed  typhoid  fever  with  the  subsequent  development  of 
erysipelas  of  the  face.  Bacteriologic  examination  of  the  blood 
during  life  showed  typhoid  bacilli,  as  already  mentioned. 
The  woman  died,  and  the  post-mortem  examination  showed 
enlargement  and  necrosis  of  mesenteric  glands,  abscesses  of  the 
kidneys  and  thrombosis  of  one  of  the  ovarian  veins.  The 
intestines  were  free  from  any  lesions  whatever.  The  bacillus 
typhosus  was  cultivated  from  the  kidneys,  mesenteric  glands 
and  spleen. 

The  case  of  Pick"  was  that  of  a  23-year-old  woman,  who  died 
in  the  fourth  week  of  a  typhoid  fever.  During  life  the  Widal 
reaction  was  positive.  The  anatomic  diagnosis  of  the  autopsy 
was :  Typhoid  infiltration  of  the  mesenteric  lymph  glauds, 
parenchymatous  degeneration  of  organs,  and  left-sided  lobular 
pneumonia.  The  spleen  was  not  enlarged  and  the  intestines 
were  free  from  lesions.  The  serum  test  after  death  was  positive 
in  1  to  10;  cultures  from  the  gall-bladder  and  mesenteric 
glands  contained  the  typhoid  organism  ;  that  from  the  spleen 
was  negative. 

Meunier60,  at  the  seance  of  the  Societe  Med.  des  Hop.  de 
Paris  of  April  7th,  1897,  reported  an  uncommon  observation  of 
typhoid  infection  in  a  boy,  8  years  of  age,  suffering  from 
acute  miliary  tuberculosis.  Shortly  after  admission  into  the 
Hospital  rose-spots  appeared  and  the  application  of  the  Widal 
test  gave  a  positive  reaction.  The  lesions  found  at  the 
necropsy  were  tubercular  ulcers  of  the  intestine.  Typhoid 
bacilli  were  demonstrated  in  the  cultures  from  the  spleen, 
lungs  and  pleural  exudate. 

Beatty",  about  the  same  time,  published  a  case  of  typhoid 
fever,  commencing  with  nausea  and  pain  in  the  back  followed 
by  jaundice.  Death  on  the  sixth  day.  The  examination  after 
death  showed  an  enlarged  spleen  and  mesenteric  glands,  but 
in  the  intestines  there  was  au  absence  of  lesions.  The  spleen 
contained  typhoid  bacilli. 

Chiari  and  Kraus",  in  a  very  recent  and  valuable  article, 
have  discussed  the  subject  very  exhaustively  and  reported  seven 
cases  of  atypical  typhoid  infection,  in  which  there  was  an 
absence  of  anatomic  lesions  of  the  intestines.  These  observers 
classify  enteric  fever  into  four  great  anatomic  divisions :  The 
first  include  all  those  cases  presenting  the  characteristic 
typhoid  lesions;  the  second  those  anatomically  atypical  but, 
nevertheless,  recognizable  cases  on  the  autopsy  table ;  the  third 
comprising  that  class  of  cases  characterized  by  an  absence  of 
anatomical  lesions,  making  the  diagnosis,  anatomically,  impos- 
sible, but  in  the  organs  of  which  typhoid  bacilli  are  found ; 
and  finally,  the  last  group  to  include  such  cases  as  cannot  be 
diagnosticated  anatomically  or  bacteriologically,  but  which  give 
positive  serum  reaction  with  the  Widal  test.  Group  III,  of 
this  classification,  is  of  particular  interest  to  us,  inasmuch  as 
the  Case  II,  reported  in  our  paper,  belongs  to  this  class.     The 
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typhoid  septicemias  frequently  fall  under  this  heading.  Of 
the  five  cases  reported  by  Chiari  and  Kraus  as  belonging  to 
this  group,  only  three  were  based  on  the  presence  of  the 
typhoid  bacilli  in  one  or  more  of  the  organs.  The  diagnosis 
of  Cases  XV  and  XVI  is  entirely  based  on  a  positive  result  of 
the  serum  test,  no  typhoid  bacilli  having  been  demonstrated  in 
any  organ.  Although,  with  proper  precautions  and  in  suffi- 
ciently high  dilutions,  the  specificity  of  the  serum  reaction  is 
almost  absolute,  nevertheless  certain  errors  must  necessarily 
arise  at  times,  and  these  become  increasingly  great  as  the 
dilution  is  made  lower  and  lower.  Chiari  and  Kraus  used 
dilutions  of  1  to  10  and  1  to  12,  degrees  of  dilution  particularly 
susceptible  to  fallacious  results.  In  view  of  this,  Cases  XV 
and  XVI  lose  much  of  their  interest  as  examples  of  typhoid 
fever  without  intestinal  lesions.  These  remarks  likewise,  in 
our  opinion,  apply  with  equal  force  to  Case  XVI II  and  all  the 
cases  of  group  IV,  the  diagnosis  of  all  of  which  being  based  on 
the  serum  reaction  with  very  low  dilutions. 

Flexner  and  Norman  Harris  (53)  very  recently  have  con- 
tributed a  very  carefully  studied  additional  example  of  typhoid 
infectioii  without  intestinal  lesions.  The  case  was  that  of  a 
man.  G8  years  of  age,  who  suffered  from  shortness  of  breath, 
symptoms  of  pleuritis,  and  finally  died  two  days  after  admis- 
sion into  the  Hospital.  The  autopsy,  performed  one  hour  after 
death,  showed  thrombosis  of  pulmonary  artery,  gangrene  of 
lung,  perforation  of  pleura,  pyo-pneumo-thorax,  acute  spleen 
tumor,  parenchymatous  degeneration  of  liver  and  kidneys. 
The  mesenteric  glands  were  not  swollen,  and  the  intestines 
showed  nothing  abnormal.  The  bacteriologic  examination 
demonstrated  the  presence  of  typhoid  bacilli  in  liver,  spleen 
and  lung. 

Examples  of  typhoid  fever,  without  intestinal  implication, 
are  not  entirely  limited  to  adults,  but,  on  the  contrary,  the 
apparent  small  disposition  to  intestinal  lesions  of  very  young 
children  suffering  from  this  disease  is  one  of  considerable 
interest  in  this  connection.  Chanteinesse  and  Widal  (54) 
called  attention  to  the  trivial  character  of  the  intestinal  lesions 
in  the  young  some  years  ago;  and  Brouardel  and  Thoinot  (55) 
likewise  mention  this  peculiarity,  as  does  also  Marfan  (50). 
The  publications  of  Etienne  (57),  Freund  and  Levy  (58),  and 
others,  include  cases  of  this  character  in  which  the  intestinal 
lesions  were  at  a  minimum  or  totally  absent. 
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CAVITIES  IN  THE  BRAIN  PRODUCED  BY  THE  BACILLUS  AEROGENES  CAPSULATUS. 

By  Robert  Reuling,  M.  D.,  Lecturer  on  Neurology,  Baltimore  Medical  College,  former  Assistant  Resident  Johns  Hopkins  Hospital, 

AND 

Arthur  P.  Herring,  M.  D.,  Demonstrator  of  Pathology,  and  Prosector  in  Anatomy,  Baltimore  Medical  College. 


Reports  of  cases  of  subcutaneous  and  visceral  invasion  by 
gas-forming  bacilli  are  multiplying  rapidly.  Chas.  Norris'  has 
given  the  most  recent  monograph  on  general  infection  by  the 
bacillus  aerogenes  capsulatus.  He  reviews  most  of  the  recent 
literature  and  enters  especially  into  bacteriological  experi- 
mentation. The  following  case  is  of  interest  because  the  bacilli 
seemed  to  have  had  a  predilection  for  the  brain. 

HISTORY    OF   CASE. 

Mis.  C.  B.  Age,  35.  Colored.  Admitted  to  the  Surgical 
Ward  of  the  Maryland  General  Hospital,  suffering  from  shock 
caused  by  a  gunshot  wound  of  the  abdomen.  Prof.  J.  D. 
Blake  was  summoned  and  performed  a  laparotomy,  suturing 
several  perforations  of  the  intestine.  The  bullet  was  not 
found.  After  applying  the  dressings  the  patient  was  put  to 
bed  and  rallied  from  the  operation  very  well.  There  was  a 
slight  rise  of  temperature  the  first  day,  but  this  soon  subsided 
and  it  seemed  as  though  an  uneventful  recovery  would  ensue. 
There  was  no  pain  or  distention  of  the  abdomen.  Temper- 
ature and  pulse  normal,  bowels  constipated.  On  the  third 
day  a  change  in  her  condition  was  noticed.  She  seemed  to  be 
getting  weaker  without  any  appreciable  cause.  In  a  few 
hours  after  the  change  was  noticed  she  quietly  passed  away. 
At  the  autopsy,  which  was  performed  24  hours  after  death, 
the  following  condition  was  found:  Body  that  of  a  strongly 
built  and  well-nourished  negro  woman.  Rigor  mortis  marked. 
No  crepitation  of  subcutaneous  tissue.  On  opening  the 
abdominal  cavity  the  viscera  appeared  normal.  The  perfor- 
ations were  healing  nicely;  no  indications  of  peritonitis. 
The  bullet  was  found  in  left  iliac  muscle.  On  section  of  the 
various  organs  there  were  no  appreciable  signs  of  gas  formation 
except  in  the  uterus.  Here  a  number  of  small  spaces  were 
seen.  No  gas  could  be  detected,  and  on  microscopical  exam- 
ination no  bacilli  were  found.  The  heart  and  lungs  were 
normal.  The  dura  mater  was  found  closely  adherent  to  the 
calvarium.  The  brain  was  removed,  surrounded  by  its 
meninges,  and  placed  in  a  4  per  cent,  solution  of  formalin  to 
harden,  before  sectioning.  The  spinal  cord  was  not  removed. 
The  external  aspect  of  the  brain  was  normal,  the  sulci  and 
gyri  being  especially  well  marked.  After  the  brain  was 
thoroughly  hardened  (4  to  6  days),  horizontal  sections  were 
made  from  the  base  upward,  which  revealed  the  following 
condition : 

In  the  right  hemisphere  there  existed  a  large  cavity, 
involving  the  external  capsule  in  its  entirety,  being  five 
centimeters  long,  one  centimeter  broad  and  two  centimeters 
deep,  which  appeared  to  be  lined  by  a  smooth  glistening 
membrane.  A  small  amount  of  bloody  serum  was  found  in 
it.  Throughout  the  lenticular  nucleus  numerous  small 
cavities  were  found,  varying  from  one-half  to  one  centimeter 
in  extent.  The  anterior  limb  of  the  internal  capsule,  on  a 
level  with  the  middle  commissure,  contained  several  cavities, 


also  a  small  one  in  the  optic  thalamus.  Another  section  made 
on  a  level  with  the  velum  interpositum  showed  the  posterior 
limb  of  the  internal  capsule  to  be  almost  completely  destroyed 
by  two  large  cavities.  None  of  these  spaces  communicated 
with  the  ventricles.  The  caudate  nucleus  was  intact.  In  the 
external  orbital  convolution  a  large  cavity  existed,  being  three 
centimeters  deep  and  one  centimeter  broad,  apparently  lined 
by  a  smooth  membrane. 

Left  hemisphere  was  smaller  than  the  right.  The  first 
section  revealed  a  cavity  in  the  anterior  limb  of  the  external 
capsule  two  centimeters  long  and  one  centimeter  deep.  In 
the  posterior  limb  3  to  6  small  pits  or  depressions  were  seen. 
In  the  lenticular  nucleus  several  large  excavations.  The 
fibres  of  the  internal  capsule  on  this  side  seemed  to  pass 
around  the  cavities.  The  caudate  nucleus  and  optic  thalamus 
were  "normal.  The  cavities  on  this  side  were  not  as  large  nor 
as  extensive  as  on  the  opposite  side.  The  sulci  and  gyri  were 
especially  well  marked,  the  former  being  very  deep.  No 
cortical  or  subcortical  lesions  were  found.  On  section  the  cere- 
bellum showed  a  few  small  subcortical  cavities  in  the  arbor 
vitae,  superior  surface.  Otherwise,  it  was  normal.  After 
seeing  this  honeycombed  appearance  of  the  basal  ganglia,  the 
question  immediately  arose  as  to  the  cause.  Was  it  congen- 
ital or  acquired?  Could  the  woman  have  lived  in  this 
condition  without  manifesting  any  symptoms  of  cerebral 
trouble?  Could  it  be  porencephalia?  Was  it  produced  by 
formaldehyde?  These  and  numerous  other  surmises  were  uot 
answered  until  sections  were  made  and  examined  micro- 
scopically. 

We  submitted  several  sections  to  Dr.  Barker,  who  at  once 
recognized  the  bacteria  as  the  cause  of  the  cavity  formation. 

On  studying  sections  under  the  low  power  of  the  micro- 
scope, the  edges  of  the  cavities  appear  quite  smooth,  and  the 
clean-cut  appearance  seen  in  the  gross  sections  of  this  brain 
again  shows  itself.  They  are  devoid  of  any  membranous  or 
epithelial  lining.  Indeed,  some  of  these  cavities  are  sur- 
rounded by  comparatively  normal  tissue,  the  brain  cells  iu 
some  instances  forming  the  very  edge.  This  is,  however,  an 
exception  ;  for  surrounding  most  of  them  is  an  area  of  cell 
degeneration  of  variable  thickness,  which  is  easily  recognized 
by  the  absence  of  nuclear  staining;  indeed,  the  absence  of  all 
cellular  structure  is  frequently  seen  in  this  zone,  so  that  a 
diffuse  homogeneous  staining  with  eosin  divides  this  from  the 
zone  to  be  described  next.  On  passing  outwards,  this 
advanced  stage  of  degeneration  is  gradually  superseded  by 
one  in  which  only  a  partial  loss  of  nuclear  staining  is  evident 
and  staining  of  the  individual  cells  appears.  Lastly,  this 
zone  merges  into  normal  brain  tissue.  As  for  the  spaces 
themselves,  they  are  usually  quite  empty,  excepting  for 
certain  masses  which  take  on  a  deep  hematoxylin  staining 
and  under  the  low-power  lens  have  a  somewhat  granular 
appearance;  not  infrequently  these  masses  lie  imbedded  in  the 
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walls  of  the  cavities;  but  what  is  especially  striking,  is  that 
by  far  the  majority  of  the  capillaries  iu  the  section  are  com- 
pletely filled  by  them.  When  examined  under  a  higher  lens 
(No.  7  or  oil  immersion),  it  becomes  evident  that  these  darkly 
staining  masses,  just  mentioned,  represent  aggregu 
bacilli,  and,  as  far  as  we  can  judge  from  microscopical  appear- 
ances alone,  tbey  are  pure  growths  of  a  bacillus  having  the 
following  morphology  : 

A  fairly  long,  rather  thick,  bacillus,  varying  at  times  in 
either  dimension,  at  times  in  both,  with  an  average  leno-th 
from  3  to  ('.  mm.,  and  with  the  comparative  thickness  of  the 
anthrax  bacillus;  its  ends  are  slightly  rounded;  the  organism 
occurs  singly,  in  pairs  and  clumps,  and  in  parts  of  these 
specimens  as  chains.  It  stains  with  the  ordinary  aniline 
dyes  :  also  by  Gram's  method.  No  spores  were  found,  but  no 
special  stain  was  used  for  their  demonstration.  The  bacilli 
frequently  lie  free  in  the  tissues  at  some  distance  from  cavi- 
ties, and  their  clumps  are  almost  invariably  surrounded  by 
zones  of  cellular  degeneration,  such  as  have  been  described 
surrounding  the  cavities;  similar  cellular  changes  are  fre- 
quently seen  in  the  neighborhood  of  bacilli  which  lie  within 
blood-vessels.  Judging  from  these  specimens  it  would  seem 
that  the  veins  and  capillaries  are  especially  active  in  carrying 
the  organism,  for  those  arteries  with  well-marked  walls 
showed  as  a  rule,  with  one  or  two  exceptions,  no  bacilli  in 
their  lumina.  As  to  the  part  played  by  the  lymphatics  in 
such  a  conveyance  it  is  difficult  to  say;  we  believe  they  played 
a  minor  rule  in  this  case.  In  none  of  the  perivascular  lymph 
spaces  (space  of  His)  could  we  find  the  organism. 

In  no  portion  of  the  specimen  were  there  any  changes 
pointing  to  an  inflammatory  reaction,  the  entire  absence  of 
small-cell  infiltration  being  very  striking. 

There  are  no  hemorrhages  in  the  brain  tissue,  nor  could  we 
detect  the  presence  of  blood  in  the  cavities. 

The  arteries  throughout  are  normal,  showing  no  evidence  of 
sclerosis.  Any  attempt  at  repair  was  entirely  wanting,  there 
being  no  neuroglial  hyperplasia  nor  formation  of  granulation 
tissue. 

CONCLUSION. 

We  believe  that  the  cell  degenerations  and  cavity  formation 
in  this  case  are  due  to  the  presence  of  the  bacilli  described, 
and  that  they  belong  to  the  class  of  gas-forming  bacteria,  the 
gas  formation  being  directly  responsible  for  the  presence  of 
the  cavities,  and  the  cellular  changes  being  due  to  the  action 
of  toxins. 

In  1892  Welch  and  NuttalP  reported  in  the  July-Angusi 
number  of  the  Johns  Hopkins  Bulletin  their  discovery  of  a 
gas-forming  bacillus  obtained  from  the  emphysematous 
tissues  and  blood  of  a  man  dead  of  aneurism  of  the  aorta, 
for  which  they  proposed  the  name,  bacillus  aerogenes  capsu- 
latus.  Gas  bubbles  were  abundantly  present  in  the  in 
organs,  notably  in  the  myocardium,  the  liver,  spleen  ami 
kidneys.  This  gas  burned  with  a  pale-bluish,  almost  coli 
flame,  a  slight  detonation  being  heard  at  the  moment  of 
ignition. 

'  pon    microscopical    examination    of    these   organs,    they 
found  around  masses  of  bacilli  frequently,  but  nof  alv 
disappearance   of    the    nuclei    and   degenerative   changes    in 


cardiac  muscle  cell,  and  the  epithelial  cells  of  the  liver  and 
kidney,  especially  iu  the  neighborhood  of  gas  cavities,  in  the 
walls  of  which  the  bacilli  were  often  densely  accumulated. 
They  describe  the  bacillus  aerogenes  capsulatus  as  follows: 
The  bacillus  is  non-motile,  straight  or  sometimes  slightly 
curved,  variable  in  size,  but  averaging  about  the  thickness  of 
the  anthrax  bacillus,  and  from  3  to  G  cm.  in  length,  with 
adjacent  ends  slightly  rounded  or  sometimes  square  cut; 
occurs  singly,  in  pairs,  in  clumps,  and  sometimes  in  chains, 
and  stains  readily  with  the  ordinary  aniline  dyes,  and  after 
using  Gram's  method,  staining  is  either  uniform' or  with  small 
unstained  spots,  less  frequently  with  isolated  deeply  staining 
granules. 

Capsules,  although  not  constant,  were  frequently  demon- 
strated, especially  by  Welch's  method  for  staining  capsules  in 
specimens  from  the  animal  body  and  sometimes  from  agar 
cultures.  No  spores  were  found  either  in  the  animal  body  or 
in  cultures.* 

The  bacillus  grows  upon  all  ordinary  culture  media  under 
anaerobic  conditions,  at  body  temperature  slowlv  :  at  is  to  80 
0.  no  growth  on  surface  of  solid  media  under  ordinary  condi- 
tions. Gas  is  produced  in  all  cultures  containing  fermentable 
material.  Time  and  space  will  not  permit  us  to  describe  the 
cultural  characters  more  in  detail,  and  those  interested  in  this 
subject  are  referred  to  the  original  paper  and  also  to  that  of 
Welch  and  Flexner  in  the  Journal  of  Experimental  Medicine, 
Vol.  I.  Thisorganism  is  non-pathogenic  to  rabbitseven  when 
a  pure  culture  is  injected  into  the  circulation. 

If  the  animal  is,  however,  killed  immediately  or  soon  after 
intravenous  injection,  after  4  to  0  hours  at  30  C.,  or  about  18 
hours  at  18  or  20  C,  there  follows  great  gas  formation  in  the 
blood-vessels  and  organs  and  the  bacilli  are  found  abundantly 
in  these  tissues. 

Although  we  cannot  prove  in  the  absence  of  cultural 
growths  of  the  organism  found  in  this  brain  that  the  bacillus 
under  consideration  is  identical  with  that  described  by  Welch 
and  Nuttall,  there  seems  to  be  little  doubt  from  the  resem-  ■ 
blance  in  morphology,  staining  characteristics  and  more  espe- 
cially in  its  reaction  to  Gram's  method,  and  last  but  not  least, 
in  the  changes  which  it  produces  in  the  tissues,  that  this 
organism  is  at  least  closely  allied  to  the  bacillus  aerogenes 
capsulatus  and  probably  identical.  As  animal  experiments 
show  this  organism  to  be  non-pathogenic,  and  clinical  experi- 
ence, with  a  single  exception,  (ends  to  show  that  general  infec- 
tion with  this  organism  takes  place  immediately  before  or 
after  death,  practically  tin'  latter  only,as  far  ascan  be  judged 
from  the  symptoms  due  to  general  gas  formation  in  the  body; 
and  further,  as  there  is  no  evidence  in  this  case  «  hich  points 
to  a  general  infection  b\  this  organism,  before  the  death  of 

the  individual,  we  concluded   that  the  chanj      red  post 

mortem,  the  distribution  of  the  organism  most    likely  occur- 
ring in  tin'  preagonal  period.    The  organism  not  infreqn 
produces   localized    emphysematous    conditions   only   in    the 
tissues,  from  which  recovery  usually  takes  place  because  it 
seems  essential  for  the  existence  ami  growth  of  this  organism 


•Since  this  publication  Dunham  lias  found  that  this  organism 
produces  spores  when  grown  on  blood  serum. 
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that  the  tissues  must  have  been  previously  injured  or  that 
the  blood-supply  should  be  poor  in  oxygen.  That  an  injury 
may  be  trivial  and  still  favor  its  development  seems  quite 
clear  from  two  cases  reported  by  Fraenkel,'  in  which  infec- 
tion followed  hypodermic  injections,  in  one  case  after  the 
injection  of  camphor,  oil  and  ether  under  the  skin,  and  in 
the  other  of  a  dilute  solution  in  water  of  sulphuric  acid  and 
chloride  of  morphia.  One  of  these  cases  pursued  a  rapidly 
fatal  course,  death  occurring  two  days  after  the  injection. 
Before  the  discovery  of  this  organism  the  cause  of  death  in 
such  cases  would  very  likely  have  been  attributed  to  the 
entrance  of  air  into  a  vein.  Welch  and  Nuttall  in  then- 
original  paper  expressed  the  belief  that  many  of  the  deaths 
attributed  to  the  entrance  of  air  into  the  veins  would  prove  to 
be  cases  of  gas  bacillus  infection,  and  especially  referred  to 
cases  occurring  in  obstetrical  practice  in  which  it  was  sup- 
posed that  air  had  eutered  the  uterine  cavity  and  had  been 
absorbed  by  the  uterine  sinuses  thus  causing  fatal  air  emboli. 
Perkins'  reports  such  a  case  following  an  attempt  at  criminal 
abortion,  and  attributed  the  fatal  outcome  to  air  embolism. 
Dr.  Dobbin,6  of  the  Johns  Hopkins  Hospital,  through  the 
kindness  of  Dr.  Perkins,  had  an  opportunity  of  studying  sec- 
tions from  the  uterus  in  this  case  and  found  the  characteristic 
lesions  of  gas  bacilli  infection,  the  bacilli  corresponding  in 
morphology  and  staining  characters  to  the  bacillus  of  Welch 
and  Nuttall. 

The  "  Schaumorgane "  of  the  Germans  are  due  to  such 
infections  and  the  elaborate  article  of  Ernst0  on  the  "Schaum- 
leber"  is  especially  rich  in  the  microscopical  changes  in  the 
tissues.  He  describes  the  microscopical  appearance  of  the 
"  Schaumleber  "  as  follows  :  "  On  making  the  usual  single  long 
transverse  section  through  the  liver,  the  two  portions  thus 
formed  fell  apart  almost  immediately,  and  while  examining 
these  gas  bubbles  I  saw  that  they  began  to  appear  from  the 
larger  vessels  soon  in  such  numbers  that  hillocks  of  froth 
were  formed  on  the  surface  of  the  section;  these  hillocks 
gradually  coalesced.  If  these  masses  of  froth  were  stripped 
away,  hardly  a  few  minutes  passed  before  fresh  ones  had 
formed.  This  condition  of  re-formation  of  froth  continued 
for  a  long  time.  The  autopsy  had  been  performed  3  hours 
after  death  and  there  were  no  evidences  of  decomposition." 

In  reviewing  the  literature  on  this  subject  one  clearly  sees 
that  these  infections  with  gas-forming  bacteria  are  becoming 
more  widely  recognized,  and  the  number  of  articles  have 
increased  every  year  since  the  appearance  of  those  of  Welch 
and  Nuttall  and  that  of  Ernst.  In  fact,  at  present  the  changes 
due  to  these  bacteria  have  been  described  in  almost  every 
organ,  including,  for  instance,  the  liver,  spleen,  stomach,  intes- 
tines, bladder,  kidney,  uterus,  skeletal  muscles,  etc.  Notwith- 
standing this,  we  have  been  unable  to  find  any  description  of 
pathological  changes  attributed  to  these  bacteria  in  the  brain 
or  spinal  cord,  which  seems  indeed  strange  if  one  considers 
the  comparative  frequency  of  these  infections  and  that  they 
are  fairly  well  recognized  by  observers  in  general.  One  can 
hardly  believe  that  the  central  nervous  system  should  be 
spared  from  such  changes  in  cases  of  general  infection  where 
almost  all  organs  may  show  the  presence  of  gas  cavities.  Of 
course  that  the  liver,  spleen,  and  perhaps  the  uterus  may  pre- 


dominate in  showing  the  presence  of  these  cavities  when  once 
the  general  circulation  conveys  the  organism  is  not  difficult  to 
understand,  for  as  the  veins  seem  to  be  especially  employed  in 
such  a   conveyance  it  is  no  more  than  natural  that  organs 
which  are  abundantly  supplied  with  large  veins  and  there- 
fore containing  a  large  amount  of  the  blood  after  death  would 
contain  a  relatively  greater  number  of  the  organism  than  an 
organ  in  whose  parenchyma  the  veins  were  less  abundant  and 
the  venous  radicles  of  small  calibre.     The  brain  and  cord  can 
certainly  be  classed  with  those  organs  possessing  a  compara- 
tively small  amount  of  blood  in  their  parenchyma  after  death; 
of  course  the  membranes  covering  them  must  be  excluded,  for 
in  these  the  veins  being  large,  and  containing  a  large  amount  of 
blood,  in  all  probability  an  examination  would,  in  the  great 
majority  of  instances  of  general  infection,  reveal  the  presence 
of  the  organism.     Of  course  the  smaller  venous  radicles  of  the 
brain  parenchyma  would  also  contain  a  fair  number  of  the 
organism,  but  these  might  be  present  in  insufficient  numbers 
to  produce  sufficient  gases  to  give  rise  to  appreciable  micro- 
scopical lesions.     We  refer  here,  of  course,  more  especially  to 
cavity  formation.     The  above  is  only  a  theory  intended  to 
cover  the  inference  that  probably  in  a  great  number  of  cases 
of  gas  bacillus  infection  showing  gas  cavities  throughout  the 
organs,  the  brain  and  spinal  cord  will  in  the  great  majority  be 
spared.     But  in  looking  over  the  articles  on  this  subject  one 
can  easily  see  why  such  changes  in  the  central  nervous  system 
should  have  been  overlooked  and  that  in  the  report  of  cases 
coming  to  autopsy  we  have  been   unable  to  find,  with  one 
or  two  exceptions,  any  mention  of  a  removal  of  the  brain  or 
cord,  and  it  is  more  than  likely  that  this  was  neglected,  for 
had  'they  been  examined  mention  of  this  fact  would  undoubt- 
edly have  been  made— this  of  course  is  a  very  evident  reason 
for  the  non-recognition  of  similar  changes  as  are  described  in 
this  brain.     Although  this  is,  as  far  as  we  know,  the  first  case 
in  which  cavity  formation  has  been  attributed  in  the  brain  to 
the  presence  of  gas  bacilli  we  do  not  claim  that  such  changes 
have  not  been  described  before,  but  they  have  been  explained 
by  different  etiological  factors.     Of  such  an  instance  we  have 
found  but  two  clear  examples  ;  both  the  brains  are  described 
by  the  same  observers,  namely,  by  G.  H.  Savage  and  ^  .  Hale 
White,  in  an  article  entitled  "  Causes  of  Holes  in  the  Brain," 
appearing  in  the  Transactions  of  the  London  Pathological 
Society,  Vol.  XXXIV,  1882.     These  brains  the  authors  ob- 
tained from  two  general  paralytics,  and  as  the  kidneys,  liver, 
lungs,  and  heart  muscles  contained  cysts,  they  very  naturally 
describe  the   changes   by   the    term   of    "Universal    cystic 
degeneration."     In  reading  this  article  one  is  struck  with  the 
admirably  clear  description  of  the  pathological  changes.     The 
illustration  of  the  brain  presented  herewith  shows  a  picture 
almost  identical  with  the  one  reported  by  us,  so  that  we  feel 
little  hesitancy  in  ascribing  the  changes  described  by  Savage 
and  White  to  the  bacillus  aerogenes  capsulatns  or  an  allied 
organism.     A  short  resume  of  the  description  of  the  brains 
and  the  changes  in  the  other  organs  will  not  be  out  of  place. 
"  Taking  first  the  kidney,  sections  appear  to  show  that  in 

our  cases the  cystic  change  is  due  to  dilatation  of  either 

the   Malpighian   capsules  or   cortical   tubules.     And  in  the 
liver the  cysts  appear  to  be  due  to  small  vacuoles  in  the 


Fie.  2. — Reproduction  "f  section  of  brain  from  Hale  White  and  Savage's 
case  of  "General  Cystic  Degeneration."  [Transactions  of  Pathological  Society  of 
London,  Vol.  XXXIV.] 


Fig.  1. — Photograph  showing  cavities  in  the  corpus  striati 
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Pis.  3.— Section  showing  edge  of  large  gas  cavity   •  l;s-     Surrounding  this  is  an  area  of  cellular  degeneration.     (Ii srsion  lens.) 
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hepatic  cells,  which  we  have  proved  not  to  be  fatty  by  their 
refusal  to  stain  with  osmic  acid.  The  several  vacuoles  in  the 
same  cell,  by  increase  in  size,  run  together  to  form  one  that 
occupies  nearly  all  the  cell,  which  being  so  distended  bursts. 
The  vacuoles  of  adjacent  cells  thus  coming  together  soon  form 

one  large  cyst By  this  process  in  parts  of  the  liver  the 

cysts  produced  are  so  numerous  that  the  whole  organ  has  the 
appearance  of  a  sponge;  this  is  very  well  shown  on   holding 

up  one  of  the  microscopic  slides We  do  not  think  the 

hepatic  cysts  have  any  true  wall,  but  the  appearance  of  one  is 
often  produced  by  the  cyst  in  the  course  of  its  enlargement 
coming  in  contact  with  some  fibrous  tissue,  which  it  stretches 
and  pushes  before  it,  so  that  at  last  it  appears  to  have  a  thin 
lining  membrane." 

••  Lungs— The  cavities  are  mostly  circular  and  not  connected 
with  bronchial  tubes ;  they  contain  no  lining  membrane. 
They  have  a  tendency  to  occur  in  groups,  and  seem  to  be 
situated  indiscriminately  among  the  air-cells,  from  which  they 
are  distinguished  by  their  regular  shape  and  containing  no 
granular  epithelial  debris,  but  in  many  cases  the  cysts  have 
in  the  interior  a  peculiar  amorphous  matter  which  takes  the 
logwood  stain  with  great  brilliancy." 

Before  going  any  further  we  wish  to  call  especial  attention 
to  the  mention  of  this  "amorphous  matter"  which  takes  on 
the  logwood  stain  so  deeply,  which  the  authors  describe  in  the 
cayity  of  the  brain  and  in  the  vessels  of  the  different  organs  ; 
this  seems  especially  important  as  this  "amorphous  matter" 
which  they  describe  is  undoubtedly  composed  of  masses 
of  bacteria  which  the  reader  will  remember  often  completely 
filled  the  vessels  in  the  brain  we  describe  and  were  so  abun- 
dant in  the  walls  of  the  cavities.  Savage  and  White  give  only 
a  short  description  of  the  appearances  of  the  brain,  but 
substitute  for  this  a  good  illustration  of  the  specimen.  The 
description  of  the  microscopical  appearances  of  the  brain  cysts 
corresponds  in  all  particulars  to  those  found  in  the  other 
organs.  It  would  be  useless  for  us  to  go  into  a  minute  com- 
parison of  the  changes  described  in  the  case  reported  in  this 
article  and  the  other  pathological  conditions  giving  rise  to 
cavity  formation  in  the  brain.  One  could  hardly,  after  a  care- 
ful consideration  of  such  conditions  as  porencephalia 
which  has  been  so  admirably  treated  by  Kundrat'  to  which  the 
reader  is  referred— the  condition  known  as  Hut  crible'—is  now 
considered  by  most  observers  as  of  no  pathological  significance 
and  the  holes  in  this  are  extremely  small,  generally  of  pin- 
point size  and  are  frequently  due  to  slight  dilations  of  the 
\  u-chuw-Kobin  lymph  space,  or  by  a  shrinkage  of  the  brain 
snbstance  from  the  action  of  hardening  fluids,  causing  a 
rather  wide  separation  between  vessels  and  parenchyma. 

The  holes  produced  in  sclerotic  processes  found  at  times  in 
the  brain  of  general  paralytics,  and  patients  suffering  from 
multiple  sclerosis,  could  hardly  take  a  form  to  resemble  those 
Otaties  produced  by  this  organism,  as  the  former  would  almost 
nee  warily  contain  a  lining  membrane,  and  evidences  of 
neuroglial  hyperplasia  in  different  localities  would  speak  for 
the  chromcity  of  the  process. 

Discussion. 
Dr.  Welch— In  connection  with    Drs.  Herring  and  Hea- 


ling's contribution,  it  may  be  of  interest  to  exhibit  a 
microscopical  section  from  a  pig's  liver  which  I  examined 
to-day.  I  received  the  section  from  an  eminent  pathologist 
H  ho  was  puzzled  by  the  appearances.  Two  or  three  of  the 
superficial  lobules  of  the  liver  presented  to  the  naked  eye  small, 
bleb-like  spaces.  The  sections  show  a  honeycombed  appear- 
ance of  the  affected  lobules,  caused  by  an  abundant  development 
of  bacilli  identical,  morphologically,  with  the  B.  aerogenes 
capsulatua.  The  gaseous  spaces  are  sharply  defined,  and  the 
appearances  are  indeed  such  as  to  be  very  puzzling,  unless  one 
is  familiar  with  the  blebs  produced  by  the  post-mortem 
development  of  our  gas  bacillus.  The  specimen  is  an  example 
of  emphysematous  liver  (Schaumleber),  but  is  remarkable  on 
account  of  the  limited  production  of  gas  and  the  circumscribed 
arrangement  of  the  holes,  due  in  part  to  the  large  amount  of 
connective  tissue  normally  surrounding  the  hepatic  lobules  of 
the  pig. 

In  the  light  of  Drs.  Herring  and  Reuling's  observation,  it 
is  probable  that  certain  cases  reported  in  the  literature  as 
holes  in  the  brain  are  really  due  to  the  post-mortem  develop- 
ment of  the  gas  bacillus. 
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ACUTE  FIBRINO-PURULENT  CEREBROSPINAL  MENINGITIS,  EPENDYMITIS,  ABSCESSES  OF 

THE  CEREBRUM,  GAS-CYSTS  OF  THE  CEREBRUM,  CEREBROSPINAL  EXUDATION, 

AND  OF  THE  LIVER,  DUE  TO  THE  BACILLUS  AEROGENES  CAPSULATUS. 

By  W.  T.  Howard,  Jr.,  M.  D.,  Professor  of  Pathology  in  the  Western   Reserve  University,  Pathologist  to  Lakeside  Hospital, 

Oleveland,  Ohio. 

(From  the  Pathological  Laboratory  of  Lakeside  Hospital.) 


For  the  clinical  history  of  the  following  case  my  thanks  are 
due  to  Dr.  Dudley  P.  Allen.  H.  E.,  male,  white,  aged  31 
years,  was  admitted  to  Lakeside  Hospital,  service  of  Dr. 
Allen,  March  22,  1898.  His  family  history  was  without 
interest.  The  patient  had  had  chicken-pox  and  scarlet  fever, 
but  denied  syphilis. 

In  August,  1897,  he  contracted  gonorrhoea,  and  shortly 
after  this  he  noticed  a  painful  swelling  in  the  perineum.  Six 
months  later  this  ruptured,  with  the  discharge  of  a  consider- 
able amount  of  pus.  After  this  there  was  a  permanent 
urinary  fistula  at  this  point.  Three  months  after  the 
occurrence  of  the  first  swelling  another  formed  in  the  same 
region,  and  after  the  escape  of  pus  healed  and  disappeared. 

With  the  usual  precautions  under  ether  anaesthesia  Dr. 
Allen  curetted  the  fistulous  tract  which  communicated  with 
the  urethra.  After  dilatation  of  the  urethra  a  catheter  was 
inserted  and  the  wound  allowed  to  heal. 

A  few  days  after  the  operation  the  patient  became  uncon- 
scious, developed  symptoms  of  meningitis  and  died  during  the 
night  of  March  the  29th,  1898.  After  the  operation  the 
temperature  ranged  between  99°  and  104°,  reaching  105°  F. 
before  death. 

A  few  minutes  after  death  the  body  was  placed  in  a  cold- 
storage  chest  kept  constantly  at  32°  F. 

The  autopsy  was  begun  ten  hours  after  death. 
Anatomical  Diagnosis. — Operation  for  cure  of  perineal 
fistula.  Acute  fibrino-purulent  cerebro-spinal  meningitis  and 
ependymitis,  with  abscesses  of  the  cerebrum,  gas-cysts  in  the 
cerebrum,  cerebro-spinal  exudation  and  in  the  liver, 
septicasniia  (?),  due  to  the  bacillus  aerogenes  capsulatus;  fatty 
degeneration  of  the  liver,  heart  and  kidneys;  cloudy  swelling 
of  the  kidneys. 

The  body  was  182  cm.  long,  the  surface  cold,  rigor 
mortis  was  marked.  There  was  no  oedema  and  no  emphy- 
sematous crackling  of  the  subcutaneous  tissues.  The  abdom- 
inal muscles  were  well  developed.  The  peritoneum  was 
smooth  and  glistening.  The  pelvic  cavity  contained  a  small 
amount  of  slightly  blood-tinged  fluid  with  a  few  gas  bubbles. 
The  abdomen  was  not  distended. 

The  chest  was  well  shaped.  The  pleural  cavities  and  the 
pleurae  were  normal. 

Both  lungs  were  enormously  congested  and  showed  small 
areas  of  consolidation.  On  section  a  large  amount  of  dark 
fluid-blood  containing  gas  bubbles  escaped.  Gas  bubbles 
escaped  from  the  pulmonary  vessels  on  pressure.  The 
mucous  membrane  of  the  bronchi  was  deeply  congested.  The 
lungs  were  moderately  pigmented.  The  bronchial  glands 
were  pigmented,  but  were  free  from  tuberculosis.  The 
mucous  membrane  of  the  trachea  and  larynx  was  congested. 


The  pericardium  was  negative.  The  heart  was  of  ordinary 
size.  The  myocardium  was  pale.  In  the  right  auricle  and 
auricular  appendage  and  the  right  ventricle  there  were  dark 
fluid-blood  and  loose  clots,  with  a  large  number  of  large  and 
small  gas  bubbles.  The  valves  and  coronary  vessels  were 
normal. 

The  liver  was  of  ordinary  size  and  its  capsule  smooth.  On 
section  a  large  amount  of  dark  red  blood  containing  large  and 
small  gas  bubbles  escaped  from  the  hepatic  and  portal  veins. 
The  lobules  were  well  marked ;  the  consistencies  were  not 
specially  increased.  Scattered  throughout  the  organ  there 
were  a  large  number  of  small  opaque  areas  the  size  of  a  pin's 
head.     The  bile-ducts  and  the  gall-bladder  were  negative. 

The  spleen  was  four  times  the  ordinary  size.  The  capsule 
was  not  thickened.  On  section  the  organ  was  soft,  dark  red 
in  color  and  markedly  hypenemic.  The  Malpighian  bodies 
and  the  trabecules  were  obscure.  A  large  number  of  gas 
bubbles  escaped  on  section. 

The  kidneys  were  of  ordinary  size.  The  capsules  were 
readily  removed.  The  surfaces  were  pale.  The  cortices  were 
somewhat  thicker  than  ordinary,  and  the  glomeruli  and  veins 
were  markedly  congested.  There  were  no  gas  bubbles  to  be 
found  in  the  kidneys.     The  adrenals  were  negative. 

The  pancreas,  oesophagus,  stomach  and  small  intestines 
were  markedly  congested.  The  colon  and  rectum  showed 
nothing  of  interest.  .  The  testicles  were  negative.  The  urethra 
was  normal ;  there  was  no  stricture  to  be  found.  The 
perineal  wound  was  healed,  and  no  pus  and  no  gas  bubbles 
could  be  found.  The  right  lobe  of  the  prostate  was  larger 
than  ordinary.  No  abscesses  were  found.  The  bladder  was 
distended  with  urine.  The  mucous  membrane  was  moder- 
ately congested;  there  were  no  ulcers.  The  pelvis 
was  deep  and  narrow.  Careful  dissection  failed  to  show 
any  focus  of  suppuration.  The  pelvic  veins,  the  inferior 
vena  cava  and  the  portal  vein  all  contained  large  and  small 
gas  bubbles. 

Head.— The  scalp  was  of  ordinary  thickness  and  moderately 
congested.  The  skull  was  normal.  The  vessels  of  the 
dura-mater  were  moderately  congested.  The  sinuses  con- 
tained dark  fluid-blood  with  large  and  small  gas  bubbles. 

Brain.— The  vessels  of  the  surface  of  the  brain  were  very 
much  congested.  The  pia-arachnoid  over  the  cerebral  hemis- 
pheres showed  a  number  of  small  opaque  areas  of  fibrinous 
exudation.  The  structures  at  the  base  of  the  brain,  including 
the  nerves,  were  bathed  in  a  thick  yellow  pus.  The  pia- 
arachnoid  over  the  inferior  surface  of  the  cerebrum,  a  large 
portion  of  the  cerebellum,  the  pons  and  the  medulla  were 
covered  with  a  thick  fibrino-purulent  exudation. 

On  section  of  the  left  cerebral  hemisphere  just  above  the 
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Sylvian  fissure,  involving  the  intra-parietal  fissure,  and  the 
ascending  parietal  and  the  supra-marginal  convolutions,  there 
was  an  abscess  with  soft,  necrotic  walls.  This  abscess  varied 
from  0.5  to  2  cm.  in  diameter.  Near  this  abscess  at  one  side 
there  were  a  number  of  smooth-walled  cavities  measuring 
from  1  to  5  mm.  in  diameter. 

On  the  inner  side,  this  abscess  extended  deep  into  the  tissue. 
Occupying  the  anterior  half  of  the  left  superior  tempero- 
sphenoidal  convolution  there  was  an  irregular  abscess  with 
soft  necrotic  walls.  The  abscess  cavity  was  filled  with  a 
semi-fluid  necrotic  material.  This  abscess  varied  from  0.5  to 
1.5  cm.  in  diameter.  Both  of  these  abscesses  extended 
inwards  and  communicated  with  the  left  lateral  ventricle. 
Nearly  the  whole  of  the  surface  of  this  ventricle  was  covered 
with  a  thick  layer  of  pus  and  the  wall  over  a  large  surface  was 
necrotic.  The  lenticular  nucleus  of  the  left  side  contained  a 
number  of  small  smooth-walled  gas-cysts  or  cavities  varying 
from  1  to  5  mm.  in  diameter.  In  the  internal  capsule  there 
were  several  similar  gas-cysts.  The  right  lateral  ventricle, 
the  right  cerebral  hemisphere,  the  cerebellum  and  the 
pons  and  medulla  showed  nothing  abnormal  on  section. 

Spinal  Cord. — The  dura  mater  was  moderately  hyperemia 
The  vessels  of  the  pia-arachnoid  were  bypersemic  and  contained 
small  gas  bubbles.  In  the  membranes  there  were  gas-cysts 
from  1  to  3  mm.  in  diameter.  The  cord  was  of  ordinary 
consistence  and  appeared  normal. 

Bacteriological  Examination. — Coverslip  preparations  made 
from  the  lungs,  heart,  vena?  cavse,  portal  vein,  pelvic  veins, 
liver,  the  cerebral  and  spinal  exudations,  and  the  brain 
abscesses,  showed  in  great  numbers  and  in  pure  culture  a  large 
stout  bacillus  often  in  pairs,  threes  and  fours  end  to  end, 
and  usually  with  capsules.  Careful  study  of  the  meningeal 
exudate  failed  to  demonstrate  the  presence  of  any  other 
bacteria.  Half  a  cubic  centimeter  of  this  pus  was  injected 
into  the  ear-vein  of  a  rabbit.  The  animal  was  killed  a  few 
minutes  later  and  put  in  the  incubator.  After  five  hours  the 
animal  was  enormously  swollen,  its  subcutaneous  tissues 
being  emphysematous.  At  the  autopsy  gas  was  found  in  the 
heart  and  blood-vessels  and  in  all  the  organs.  Oapsulated 
bacilli  similar  to  those  injected  were  found  in  pure  culture  in 
the  various  organs. 

At  the  autopsy  plate  and  slant  cultures  were  made  on 
glucose  agar  and  upon  slanted  coagulated  blood  serum  from 
the  brain  abscesses,  the  meningeal  exudate,  the  heart's  blood, 
and  from  the  liver,  lungs,  spleen,  kidneys  and  portal  vein, 
were  grown   both  aerobically  and  anaerobically  (Novy's  jars). 

The  aerobic  cultures  were  sterile  after  three  days  in  the 
incubator.  All  the  anaerobic  cultures  showed,  after  24  hours 
in  the  incubator,  numbers  of  grayish-white  colonies,  which 
after  a  few  days  were  from  "-i  to  3  millimeters  in  diameter. 
In  gelatine  cultures  slow  liquefaction  of  the  medium  occurred. 
Milk  was  coagulated  in  forty-eight  hours.  There  was  slight 
visible  growth  with  gas  formation  on  potato.  Sugar  bouillon 
was  rendered  diffusely  cloudy.  The  organism  was  non-motile. 
In  blood  serum-cultures  spores  were  found. 

The  bacillus  produced  gas  in  media  containing  fermentable 
substances.  Cultures  of  this  bacillus  were  pathogenic  for 
guinea-pigs  and  pigeons.     Rabbits  killed  after  intravenous 


inoculation  and  kept  in  a  warm  place  always  showed  marked 
emphysematous  swelling  with  typical  "  Sohaumorgane."  This 
bacillus  stained  well  with  the  aniline  stains  and  by  Gram's 
staining  method. 

From  the  brain  abscess  and  the  meningeal  exudate,  then,  as 
well  as  from  the  various  organs  there  was  obtained  in  pure 
culture  a  bacillus  identical  with  the  bacillus aerogenes  capsu- 
latus  (Welch). 

Microscopical  Examination  of  the  Ohgans. 

The  brain  and  spinal  cord  were  hardened  in  10$  formalin, 
and  portions  of  the  other  organs  were  hardened  in  Zenker's 
fluid  and  in  95$  alcohol. 

Central  Nervous  System. — Sections  made  from  the  cerebral 
and  cerebellar  cortex,  from  the  pons  and  medulla  and  from  the 
spinal  cord,  and  from  the  brain  abscesses  were  stained  in 
hematoxylin  and  eosin,  in  eosin  and  methylene-blue,  in 
thionin,  and  m  carmine  .followed  by  Weigert's  fibrin  stain. 
A  study  of  the  meningeal  changes  showed  marked  dilatation 
of  the  blood-vessels.  Many  of  the  small  arteries  were  filled 
with  both  polymorphous  and  mononuclear  leucocytes.  In  some 
vessels  the  endothelium  was  partially  or  totally  desquamated 
and  the  sub-endothelial  tissue  infiltrated  with  cells,  and  well 
marked  thrombosis  was  found  in  some  arteries.  In  some  vessels 
both  polymorphous  and  mononuclear  leucocytes  could  be 
seen  in  the  media  and  adventitia.  In  some  places  there  was 
proliferation  of  the  cells  of  the  adventitia  with  the  formation 
of  large  round  or  spindle-shaped  cells.  Only  a  few  bacilli  were 
seen  in  the  vessels,  but  in  places  numbers  were  found  in  the 
adventitia.  The  exudation  varied  very  much  in  thickness, 
being  thickest  at  the  base  of  the  brain  over  the  cerebellum, 
the  pons  and  the  medulla.  The  most  numerous  cells  were 
polymorphous  nuclear  neutrophils.  Besides  these  there  were 
many  mononuclear  cells  of  varying  size  and  answering  to  the 
description  of  plasma  cells.  In  addition  to  these  in  some 
places  large  round  or  oval  mononuclear  cells  of  the  connective- 
tissue  type  were  seen.  Here  and  there  a  few  red-blood  cells 
were  found.  In  some  places  the  exudation  was  rich  in  fibrin, 
while  in  others  this  was  scanty. 

In  many  places  on  the  cerebral  and  cerebellar  cortex,  pro- 
ceeding along  the  course  of  the  vessels  in  the  sulci,  there  was 
a  marked  infiltration  with  polymorphous  nuclear  leucocytes 
and  plasma  cells.  The  exudation  was,  in  general,  rich  in 
fibrin.  The  blood-vessels  were  dilated,  and  many  of  the 
arteries  showed  the  same  changes  described  in  the  meningeal 
vessels.  In  these  areas  bacilli  were  always  found.  In  some 
of  these  broad  bands  of  cellular  infiltration  in  the  cerebellum 
gas-cysts  of  varying  size  containing  bacilli  were  seen. 

Sections  of  the  cord  made  at  differenl  levels  showed  well- 
marked  meningitis.  The  exudation  was  most  marked  in  the 
cervical  and  upper  dorsal  regions,  and  was  in  every  way 
similar  to  that  described  in  the  cerebral  meninges.  At  various 
places,  especially,  however,  in  the  exudation  over  the  medulla 
and  the  cervical  cord,  there  were  a  number  of  gas-cysts.  The 
gas-cysts  of  the  spinal  meninges  varied  from  twenty,"  to  four 
to  five  mm.  in  diameter.  The  cysts  of  the  pons  and  medulla  did 
not  exceed  one  hundred  /«  in  diameter.  These  cysts  were 
round  or  oval  in  outline  and  contained,  both  in  their  cavities 
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and  along  their  margins,  a  number  of  large  bacilli.  The 
exudate  in  the  neighborhood  of  the  cysts  was  usually 
compressed. 

Brain. — Sections  made  through  the  abscesses  in  the  supra- 
marginal  and  ascending  parietal  convolutions  and  including 
the  infra-parietal  tissue,  and  through  the  abscess  of  the 
superior  tempero-sphenoidal  convolution  showed  large  central 
areas  of  necrotic  material.  This  material  was  homogeneous 
and  hyaline  in  appearance  and  stained  diffusely  with  eosin. 
Here  and  there  a  few  nuclei  could  be  made  out.  Nuclear 
fragments  were  numerous  in  some  places.  In  this  material 
myriads  of  bacilli  were  found.  The  bacilli  occurred  singly 
and  in  small  and  large  groups.  About  the  necrotic  area  there 
was  always  a  deep  zone  of  dense  cellular  infiltration.  The 
most  numerous  cells  were  polymorphous  nuclear  leucocytes. 
Lymphocytes  and  plasma  cells  were  found  in  great  numbers. 
Many  of  the  cells  resembling  plasma  cells  contained  two 
nuclei  and  were  evidently  proliferating.  In  some  places  cells 
with  kidney-shaped  nuclei  were  seen.  This  zone  of  cellular 
infiltration  varied  from  one  to  three  or  four  mm.  in  thickness. 
Bacilli  in  small  and  large  groups,  sometimes  in  huge  clumps, 
could  always  be  found  in  this  zone.  Infrequently  bacilli 
were  found  in  leucocytes.  The  blood-vessels  near  this 
zone  were  dilated.  In  many  of  the  arteries  among  the  red- 
blood  cells  many  polymorphous  nuclear  and  large  mononuclear 
cells  were  seen.  In  some  vessels  thrombi  were  found.  In 
these  the  intima  cells  were  often  desquamated  and  leucocytes 
were  seen  in  the  media.  Well-marked  cellular  infiltration 
was  found  about  many  of  the  arteries.  Bacilli  were  but  rarely 
seen  inside  the  vessels.  Near  the  zone  of  cellular  infiltration 
a  varying  number  of  bacilli  were  sometimes  noticed.  In  rare 
instances  in  this  region  small  spaces  (gas-cysts),  varying  from 
ten  to  thirty  ;j.  in  diameter  and  containing  bacilli,  were  found. 

In  sections  including  the  wall  of  the  left  lateral  ventricle 
no  trace  of  the  ependyma  remained.  The  ventricular  surface 
of  the  sections  was  covered  with  a  thick  layer  of  hyaline 
material  staining  diffusely  with  eosin.  This  hyaline,  homo- 
geneous layer  varied  in  thickness,  and  was  similar  in  appear- 
ance to  the  necrotic  material  of  the  abscesses  of  the  cortex. 
This  layer  contained  myriads  of  bacilli  and  often  nuclear 
fragments,  with  an  occasional  polymorphous  nuclear  leucocyte. 
Beneath  this  layer  there  was  a  thick  zone  of  cellular  infiltra- 
tion in  every  way  similar  to  that  described  in  the  abscesses. 
Many  bacilli  were  seen  among  the  cells  in  this  zone.  The 
underlying  tissue  showed  areas  of  infiltration  with  cells  about 
the  blood-vessels,  many  of  which  contained  thrombi.  With 
the  exception  of  the  gas-cysts  and  the  inflammatory  lesions 
above  described,  no  special  changes  were  made  out  in  the 
white  or  gray  matter  of  the  brain  or  cord. 

Sections  of  the  gas-cysts  or  cavities  in  the  internal  capsule 
and  in  the  lenticular  nucleus  showed  simply  separation  and 
compression-  of  the  tissues  due  to  the  pressure  exerted  by  the 
gas.  None  of  the  cysts  appeared  to  be  dilated  blood-vessels. 
Large  numbers  of  bacilli  were  always  found  along  the  walls  of 
the  cysts.  In  some  places  large  clumps  or  colonies  were  to  be 
seen.     There  was  no  inflammatory  reaction  about  the  cysts. 

Four  varieties  of  gas-cysts  could  be  recognized  in  the 
central  nervous  system  in  this  case.    (1)  Cysts  developed  in 


the  meningeal  exudation  on  the  surface  of  the  cerebrum, 
cerebellum,  pons,  medulla  and  spinal  cord.  These  cysts 
varied  from  twenty  //  to  from  two  to  five  mm.  in  diameter. 
(2)  Small  cysts,  never  exceeding  fifty  ,u  in  diameter,  occurring 
in  the  inflammatory  exudation  following  the  course  of  the 
arteries  in  the  cerebellum.  (3)  Small  cysts  from  ten  to  twenty 
ii.  in  diameter,  occurring  near  the  abscesses  in  the  parietal 
lobes.  (4)  Cysts  varying  from  0.5  to  1.5  mm.  in  diameter 
found  in  the  superior  tempero-sphenoidal  lobe,  in  the  lenticular 
nucleus  and  internal  capsule  on  the  left  side. 

Lungs. — Sections  of  the  lungs  showed  slight  chronic 
interstitial  pneumonia  and  emphysema.  There  was  marked 
congestion  of  the  air  vesicles  about  some  of  the  small  bronchi. 
No  bacilli  were  seen  in  the  alveoli  or  in  the  blood-vessels, 
though  some  of  the  latter  contained  many  leucocytes. 

Liver. — The  liver  showed  extensive  fatty  degeneration,  best 
marked  in  the  liver  cells  at  the  periphery  of  the  lobules.  The 
interlobular  fibrous  tissue  was  increased,  and  in  many  places 
was  infiltrated  with  cells  resembling  lymphocytes  and  plasma 
cells.  Nuclear  figures  were  occasionally  seen  in  the  latter 
cells.  The  veins  and  capillaries  were  congested  and  in  many 
bacilli  were  seen.  In  a  number  of  sections  there  were  areas 
varying  from  0.5  to  1  mm.  in  diameter,  in  which  the  nuclei  of 
the  liver  cells  did  not  stain.  The  cytoplasm  was  swollen  and 
more  granular  than  ordinarily.  Many  cells  contained  fat 
drops.  Many  of  the  liver  cells,  especially  in  the  centre  of  the 
areas,  were  shrunken  to  one-half  their  normal  size.  In  these 
areas  the  endothelial  cells  of  the  capillary  walls  did  not  stain. 
Occasionally  leucocytes  still  retaining  their  staining  properties 
were  seen.  Long  stout  bacilli  were  always  found,  sometimes 
in  small,  but  usually  in  great,  numbers.  Small  gas-cysts  con- 
taining bacilli  were  occasionally  seen.  The  necrotic  areas 
bore  no  special  relation  to  the  central  veins,  the  portal  veins  or 
the  bile-ducts.  The  latter  were  normal.  The  liver  tissue  in 
general  was  well  preserved  and  stained  well  with  the  usual 
dyes. 

Spleen. — The  spleen    showed   marked   congestion,   but  no    : 
areas  of  cell  destruction  and  no  gas-cysts. 

Kidneys. — The    kidneys    showed   cloudy   swelling  of   the    ! 
epithelium   of    the    convoluted    tubules,   congestion   of    the 
glomerular  and  intralobular  capillaries,  and  of  the  veins.   No 
bacilli  and  no  gas  cavities  were  found.     The  heart  showed 
nothing  of  interest. 

The  bacilli  noted  in  the  sections  of  the  various  organs  were 
identical.  They  were  most  numerous  in  the  brain  abscesses 
and  in  the  meningeal  exudation.  The  bacilli  varied  consider- 
ably in  size.  They  were  sometimes  two  ,u  long,  but  the  most 
common  forms  were  from  four  to  six  ;i  in  length.  A  few 
bacilli  were  seven  /*  long.  Some  of  the  bacilli  had  square 
ends,  but  usually  the  ends  were  rounded.  They  often  occurred 
in  pairs,  threes  and  fours,  end  to  end.  Not  infrequently  they 
were  bent  or  curved,  and  some  were  wavy  in  outline.  The 
bacilli  stained  well  and  uniformly  with  hematoxylin,  thiouin, 
methylene-blue  and  by  Weigert's  method.  The  last  method 
gave  the  most  clear-cut  pictures.  With  this  stain  the  out- 
lines of  the  bacilli  were  often  somewhat  irregular,  due  to 
irregular  swelling  or  contraction  of  their  protoplasm.  Slightly 
clubbed   forms   were  sometimes  seen.     No  stained  capsules 


Apbil,  1899.] 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


(59 


were  found  in  the  tissues,  but  occasionally  ill-defined  masses 
resembling  empty  capsules  were  seen.  Careful  search  of  the 
affected  tissues  failed  to  disclose  the  presence  of  any  other 
bacteria. 

In  this  case  it  is  evident  that  the  tissue  necrosis,  the  inflam- 
matory lesions  and  the  gas-cysts  were  due  to  infection  by  the 
bacillus  aerogenes  capsulatus.  The  pyogenic  properties  of  t  his 
bacillus  are  now  well  known. 

In  my  opinion  the  presence  of  the  bacilli  in  such  great 
numbers  in  the  nervous  system  and  their  relative  paucitj  in 
the  blood-vessels  and  other  organs  precludes  the  idea  thai  thej 
were  post-mortem  invaders.  When  an  unusual  organism  is 
found  in  association  with  inflammatory  lesions  it  is  no  longer 
thought  necessary  to  assume  that  the  pyogenic  cocci  have 
caused  the  lesions  and  died  out  before  the  case  came  to 
bacteriological  examination,  thus  reducing  an  organism  found 


in  large  numbers  and  in  pure  culture  to  the  level  of  an  acci- 
dental and  innocuous  invader.  The  complete  revolution  of 
our  views  concerning  the  pyogenic  properties  of  the  typhoid 

bacillus  is  an  illustration  in  point.  The  formation  of  gas- 
cysts  in  the  brain,  the  cerebro  spinal  exudation,  and  in  the 
liver  is  probably  to  be  regarded  as  a  post-mortem  change. 
The  perineal  wound  must  be  regarded  as  the  portal  of  entry 
for  the  bacilli.  A  search  of  the  literature  fails  to  disclose  a 
case  of  abscess  of  the  brain  with  cerebro- spinal  meningitis  due 
to  the  bacillus  aerogenes  capsulatus.  1  have  found  this  bacillus 
in  the  blood-vessels  of  the  brain  in  several  cases  without 
inflammatory  lesions.  Through  the  courtesy  of  Dr.  Reuling, 
I  have  examined  a  section  through  a  gas-cyst  of  the  brain  of 
the  case  he  reports  in  this  number  of  the  Bulletin.  In  every 
respect  it  agrees  in  appearance  with  gas-cysts  of  the  internal 
capsule  and  lenticular  nucleus  of  my  case, 


PROCEEDINGS  OF  SOCIETIES 


THE  JOHNS  HOPKINS  HOSPITAL  MEDICAL  SOCIETY. 

Resistance    to    (Juinine   of  Certain    Forms    of  Malaria.— Dr. 
Camac 

The  value  of  the  following  temperature  records  is  both  diag- 
nostic and  therapeutic.  Where  the  aid  of  the  microscope  is  not 
to  be  had  the  temperature  chart  may  be  all  the  physician  has  to 
guide  him  in  both  diagnosis  and  treatment.  It  is  with  the 
object  of  drawing  conclusion  on  these  two  heads  that  the 
present  malarial  temperature  charts  are  exhibited.  In  each 
of  the  following  cases  the  malarial  parasite  was,  of  course, 
found  and  its  type  determined,  so  that  the  conclusions  are 
reliable  as  referring  to  malaria  only. 

Case  I. — J.  B.  Type  jEstivo-Autumnal.  Blood  Examination  by 
Dr.  Hamburger.  Sept.  30  (day  of  admission),  intracellular  hyaline 
amoeboid  ring-sbaped  bodies  ;  one  crescent.  Oct.  1,  a  crescent ; 
organisms  scarce  ;  hyaline  intracellular  body.  Oct.  2,  10  a.  m., 
quinine  gr.  x  ;  12  m.,  quinine  gr.  v  q,  4h.;  p.  m.,  one  intracellular 
hyaline  body.     Oct.  3,  No  organisms. 

Temperature. — Daily  paroxysm  ;  not  reaching  normal  during  the 
intervals  ;  temp,  normal  on  Oct.  4. 

Treatment. — "0  grains  of  quinine  required  to  control  fever.  Time 
required,  3  days. 

Case  II. — R.  B.  (colored).  Type  iEsnvo-AuTUMNAL.  Blood  ex- 
amination by  Dr.  Pancoast.  Sept.  24  (day  of  admission),  7  p.m., 
one  ring-shaped  body.  Sept.  25,  10  a.  m.,  ring-shaped  amoeboid 
body.     12  m.  quin.  gr.  x  ;  4  p.  m.,  quin.  gr.  v.  q.  4  h. 

Temperature. — Daily  parox.;  slight  drops,  not  reaching  the 
normal  (WidaPs  agglutination  negative);  temp,  normal  27th. 

Treatment. — 9-3  grs.  required  to  control  fever — 3  days. 

Case  III.  — JI.  .1.  Type  JCstivo-Autdmnal?  Blood  examination 
by  Dr.  Pancoast.  Sept.  27  (day  of  admission),  one  ring-shaped 
body  ;  10  p.  m.,  quinine  gr.  x  ;  12  m.,  quinine  gr.  vq.  !  h. 

Temperature. — Daily  paroxysms ;  not  reaching  normal  during 
intervals.  2  p.  m.,  27th,  temp.  104.2;  fever  apparently  controlled 
by  quin. ;  parox.  only  delayed.  10  p.  m.,  29th,  temp.  101.8.  10 
p.  m.,  30th,  temp,  normal. 

Treatment. — 105  grs.  required  to  control  fever;  time  required,  3 
days.  Especially  instructive  case  as  blood  examination  was  not 
conclusive. 


Case  IV. — P.  C.  Type  Double  Tertian.  Blood  examination  by 
Dr.  Runner.  Numerous  organisms.  2  sets,  1st  full  grown  in  very 
pale  corps  ;  fine,  actively  motile  pigment ;  2d,  half-grown  intracel- 
lular pigment,  motile  ;  corps  somewhat  enlarged. 

Temperature.— Parox.  27th,  from  2  p.  m.  to  3  p.  m.  Parox.  28th, 
2  p.  m.     Quin.  gr.  xx,  2p.m.;  quin.  gr.  v,  6  p.  m.  q.  4  h. 

Treatment. — 50  grains  controlled  fever,  inclusive  of  time  when 
parox.  should  have  occurred.     Time  required,  y2  day. 

Case  V. — J.  S.  Type  Double  Tertian.  Blood  examination  bg 
Dr.  Banner.  Two  sets  of  organisms  :  1st  group,  Sept.  13,  parox.  2 
p.  m.;  2d  group,  Sept.  14,  parox.  6  p.  m.;  1st  group,  Sept.  15,  parox. 
2p.m.;  2d  group,  Sept.  16,  parox.  4  p.  m. 

Treatment. — Sept.  16,  4  p.  m.,  subcutaneous  inject,  quin.gr.  xviii. 
Sept.  17,  parox.  of  1st  set  delayed  to  6  p.  m.;  also  modified  Sept. 
15,  104.8  ;  Sept.  17,  102.6.  Sept.  17,  6  p.  m.,  intravenous  inject,  gr. 
vii  ss.  Sept.  17,  abortive  rise  at  10  p.  m.  Sept.  18,  fever  con- 
trolled.    Fever  controlled  by  25'i  gis.     Time  required,  2  days. 

Case  VI. — J.  B.  Type  Double  Quartan.  Blood  examination  by 
Dr.  dishing.  Two  sets  of  quartan  parasites.  Case  developed  on 
surgical  side.  Further  blood  examination  made  by  Dr.  Thayer.  Oct. 
26,  10  p.  m.,  paroxysms  complete  ;  quin.  grs.  v,  2  and  4  p.  m. 
Oct.  28,  2  a.  m.,  paroxysms  complete.  Oct.  29,  12  noon,  quin.  grs. 
v  q.  4h.     Oct.  30,  slight  parox.     Oct.  31,  slight  parox. 

Treatment. — 30  grs.  greatly  modified  parox.  of  two  group  ;  76  grs. 
controlled  fever. 

There  are  to  be  observed  in  these  six  cases  several  striking 
features:  1st,  The  marked  resistance  to  quinine  of  the  sestivo- 
autumnal  type.  2d,  The  tendency  of  the  sestivo-aulumnal  not  to 
reach  normal  during  the  intervals.  3d,  No  form  resisting  the 
quinine  beyond  :'.  days. 

The  most  effectual  time  to  exhibit  quinine  has  been  fully  investi- 
gated by  Golgi  ;  Marchiafava  and  Bignami,  and  Case  VI  of  the 
present  series  demonstrates  well  Golgi's  observations.  He  finds 
that  quinine  administered  in  quartan  fever,  4  or  5  hours  (even  in 
small  doses)  before  segmentation  reailily  kills  the  young  form=, 
but  has  no  influence  upon  the  adult  forms,  the  following  paroxysn  a 
occurring  uninterruptedly.  The  tertian,  however,  is  readily  influ- 
enced by  the  administration  of  quinine  just  before  the  paroxysms 
(Case  IV),  the  following  paroxysms  being  prevented  or  delayed. 
From  the  teachings  of  Marchiafava  and  Bignami  the  following 
may  be  concluded  for  tertian  and  quartan  fever  ; 
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Fall  dose  at  crisis  : 


Full  dose  6  hours  before  crisis : 


1.  Parox.  prevented. 

2.  Aborted. 

3.  Delayed  6-24  hours. 

1.  Delayed. 

2.  Aborted. 

3.  Pseudocrisis. 


By  watching  the  chart  and  observing  first  its  character 
uninfluenced  by  quinine,  then  its  character  after  the  adminis- 
tration of  quinine,  and  noting  at  the  same  time  when  the 
quinine  was  administered  with  reference  to  the  paroxysm,  the 
diagnosis  not  only  of  malaria  but  of  its  type  may  sometimes  be 
made.  Fever  which  shows  no  signs  of  breaking  three  days 
after  the  administration  of  full  doses  of  quinine  every  four 
hours  is  other  than  malaria;  if  it  yields  earlier  than  the 
third  day,  on  moderate  doses,  it  is  likely  to  be  of  the 
tertian  or  quartan  type,  whether  double  or  single.  The 
tendency  of  the  aestivo-autumnal  fever  to  resist  quinine 
has  led  the  Italian  observers  to  speak  of  the  gradual  destruc- 
tion of  the  parasite  as  one  of  "fractional  sterilization,"  and 
this  tendency  would  induce  the  careful  physician  to  prolong 
his  quinine  for  a  greater  period  in  dealing  with  this  form. 
Here,  however,  we  may  take  as  a  guide  the  lact  that  the  aestivo- 
autumnal  fever  often  fails  to  touch  normal  during  the  intervals 
between  paroxysms,  whereas  the  tertian  and  quartan  more 
commonly  do.  To  those  cases  therefore  who  bear  quinine 
badly  it  may  be  discontinued  earlier  and  with  greater  safety 
in  the  tertian  and  quartan  than  in  the  sestivo-autumnal. 

It  may,  however,  with  profit,  be  repeated,  and  repeated 
emphatically,  that  fever  which  does  not  show  signs  of  breaking 
within  three  days,  when  propierly  met  by  quinine,  is  other  than 
malarial,  and  quinine  is  being  given  not  only  to  no  advantage, 
but  in  many  cases  with  harmful  effects. 

We  have,  therefore,  in  the  proper  observation  of  the  temper- 
ature chart,  both  a  diagnostic  and  therapeutic  guide,  though 
we  have  not  the  aid  of  the  microscope. 

It  may  be  interesting  in  this  connection  to  mention  a  recent 
conversation  with  Dr.  John  T.  Metcalfe,  one  of  Louis' students, 
who  remembers  the  pre-quinine  days.  I  think  it  was  about  1820 
that  quinine  was  separated  by  Pelletier,  prior  to  which  Peru- 
vian bark  was  used  exclusively.  The  preparation  known  as 
Peruvian  paste  was  so  thick  that  it  could  be  just  swallowed. 
A  tablespoonful  was  taken  at  a  dose,  and  frequently  vomiting 
was  so  severe  as  to  require  the  use  of  opium.  A  3-ounce  bottle 
of  quinine  was  brought  to  Natchez,  Miss.,  and  was  sold  for  $90. 

A  New  Method  of  Staining  Malarial  Parasites.— Dr.  Fitciier. 

As  Dr.  Lazear  and  myself,  during  the  past  winter,  came 
across  a  convenient  method  of  staining  malarial  parasites  in 
dry  specimens,  I  thought  it  might  be  of  interest  to  report  it 
to  the  society.  We  do  not  claim  originality,  either  for  the 
method  of  fixing,  or  the  method  of  staining,  the  organisms,  but, 
so  far  as  the  combining  of  the  two  methods  is  concerned,  we 
think  it  has  not  been  done  before.  It  is  a  very  quick  process 
and  very-  serviceable  in  cases  where  one  is  called  out  to  see  a 
suspicious  case  and  has  not  a  microscope  at  hand  with  which 
to  examine  the  fresh  blood. 

The  dried-blood  specimens,  made  in  the  usual  way  described 
by  Ehrlich,  are  then  fixed  in  a  i  per  cent,  solution  of  formalin 
in  95  per  cent,  alcohol.     It  is  important  that   the   formalin 


solution  should  be  made  up  fresh  each  time  it  is  used.  We 
have  found  satisfactory  results  by  adding  four  or  five  drops  of 
a  ten  per  cent,  aqueous  solution  of  formalin  to  10  cc.  of  95  per 
cent,  alcohol  just  before  using.  This  method  was  first  described 
by  Benarioin  the  Deutsche  Medicinische  Wochenschr.,  No.  27, 
1891.  He  used  a  1  percent,  solution  of  formalin  in  90  per  cent, 
alcohol,  however.  He  stated  that  not  only  was  the  haemo- 
globin of  the  red  cells  well  preserved,  but  the  granules  and 
nuclei  of  the  leucocytes  were  well  fixed  and  took  the  stain 
particularly  well.  The  cells  were  especially  well  stained  with 
eosin  and  hematoxylin.  The  specimens  are  fixed  in  this  solu- 
tion for  only  one  minute,  washed  in  water,  blotted  and  then 
stained  in  the  special  mixture. 

As  to  the  staining  agent,  our  attention  was  first  drawn  to 
the  use  of  thionin  by  Dr.  W.  G.  McCallum,  who  referred  us 
to  an  article  by  E.  Marchoux,  in  the  Annales  del'Institut 
Pasteur,  Vol.  ii,  p.  610,  1897,  in  which  the  author  gives  a 
report  on  the  malarial  fevers  of  Senegal,  and  in  which  he 
describes  his  method  of  using  thionin  in  staining  the  parasites. 
The  author  considered  it  especially  serviceable  for  staining 
malarial  organisms,  but  instead  of  formalin  he  used  the 
ordinary  alcohol  and  ether  fixing  method  and,  so  far  as  we 
know,  the  use  of  formalin  and  this  stain  have  not  been 
combined  before.  He  makes  a  saturated  solution  of  thionin 
in  50  per  cent,  alcohol,  of  which  20  cc.  are  added  to  100  cc.  of  a 
2  per  cent,  carbolic  acid  solution.  This  solution  can  be  kept 
in  stock  and  used  as  required.  It  is  perhaps  better  to  keep 
the  stain  for  some  time  before  using  as  it  improves  with  age. 
Thionin  phenate  is  formed,  which  is  believed  to  be  the  active 
staining  agent.  Only  10  to  15  seconds  are  required  for  stain- 
ing. 

The  malarial  parasites  come  out  very  distinctly  as  reddish- 
violet  bodies  with  this  stain,  and  it  is  especially  serviceable  in 
staining  the  ring-shaped  bodies  of  the  ffistivo-autumnal 
infection.  These  are  very  hard  to  distinguish  in  fresh 
specimens  and  usually  do  not  stain  satisfactorily  with  eosin  and 
methylene-blue.  Any  one  who  has  stained  specimens  in  this 
way  knows  how  he  has  regretted,  on  examining  them  two 
or  three  months  later,  to  find  that  they  have  faded.  With  the 
thionin  stain  the  parasites  retain  the  color  much  better  than 
they  do  when  stained  with  methylene-blue. 

The  method  of  fixing  and  staining  malarial  parasites  is 
then  as  follows : 

Make  the  ordinary  smear  preparation,  fix  in  the  formalin 
solution  for  one  minute,  wash  in  water,  thoroughly  dry, 
stain  with  the  thionin  solution  for  from  ten  to  fifteen  sec- 
onds; ten  will  probably  give  the  most  satisfactory  results. 
Wash  off  the  excess  of  stain,  blot,  mount  in  balsam  and  the 
specimen  is  ready  to  be  examined.  The  whole  operation  does 
not  last  more  than  two  minutes  from  the  time  you  begin  to 
fix  until  it  is  ready  for  examination,  whereas  with  the  old 
method  of  fixing  with  alcohol  and  ether,  one  usually  has  to 
wait  two  hours  to  get  satisfactory  results,  and  even  theu  it  is 
often  found,  if  eosin  aud  methylene-blue  have  been  used,  that 
the  haemoglobin  of  the  red  cells  has  not  been  properly  fixed 
and  the  cells  show  peculiar  vacuolic  areas.  With  the  formalin 
fixing  and  thionin  staining  the  protoplasm  of  the  reds  is  well 
fixed  and  practically  unstained,  and  the  parasites  stand  out 
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distinctly  as  reddish-violet  bodies  in  the  substance  of  the 
red  cell.  The  ring-shaped  bodies  of  the  aastivo-autumnal 
variety  come  out  much  better  than  with  any  other  agenl 
in  use. 

We  also  used  the  thionin  stain  to  try  and  bring  out  the 
flagellated  processes  in  the  aestivo-autumnal  infection.  Prob- 
ably one  of  the  most  convenient  methods  for  obtaining 
permanent  preparations  of  the  flagella  is  that  described  by 
Sakharov,  in  which  an  ordinary  specimen  on  the  slide  is  made 
and  at  the  same  time  several  specimens  of  blood  are  taken 
on  coverslips,  leaving  the  latter  in  contact  with  each  other 
m  a  moist  chamber  and  watching  the  ordinary  preparation 
under  the  microscope  until  flagellation  begins,  when  the 
coverslips  in  the  moist  chamber  are  taken  out  and  drawn 
apart  and  dried.  One  will  then  most  likely  catch  the  organ- 
isms in  the  flagellating  stage..  We  have  fixed  some  of  these 
by  heat  and  then  stained  with  thionin,  and  have  obtained 
some  good  specimens  showing  the  flagellate  processes  coming 
off  from  the  body  of  the  parasite.  At  this  time  we  had  not 
been  using  the  formalin  fixing,  but  there  is  no  reason  why  it 
should  not  be  substituted  for  the  heat. 

This  method  of  fixing  and  staining  is  not  to  supersede  the 
examination  of  the  specimen  of  fresh  blood,  always  the  most 
satisfactory  method,  but  only  where  staining  is  the  only 
resource  and  rapid  results  are  desired.  We  have  placed  under 
the  microscope  on  the  table  specimens  of  the  three  types  of 
malarial  organism  staiued  by  this  method. 

Dr.  Flexner.— There  is  a  method,  you  will  remember, 
which  was  worked  out  by  Dr.  Mallory  for  staining  the  amoeba 
coh.  The  specimen  is  stained  in  thionin  and  placed  in  a  weak 
solution  of  oxalic  acid  to  remove  the  coloring  matter  from  all 
other  cells  except  the  amoeba.  I  also  had  the  opportunity  of 
stinking  recently  some  specimens  of  amoebic  dysentery  stained 
by  Dr.  Harris  of  Philadelphia,  witli  toluidin  blue  and  the 
organisms  are  as  easily  made  out  as  when  stained  with  thionin. 
I  do  not  know  whether  these  methods  would  succeed  with  the 
malarial  parasite,  but  they  might  be  tried. 

Dr.  Lazear.— During  the  summer  I  tried  the  toluidin  blue 
for  the  malarial  parasite.  It  is  fully  as  good  as  methvlene-blue, 
but  does  not  stain  so  deeply  as  the  thionin. 

Dr.  Thayer.— It  appears  to  me  that  the  method  of  staining 
advised  by  Dr.  Futcher  is  one  which  is  of  very  considerable 
oractical  value.  It  is  often  impossible  for  the  busy  practitioner 
to  examine  the  fresh  specimen  of  blood,  and  most  of  the  other 
methods  of  preparation  are  rather  delicate  proceedings,  at  least 
if  one  wishes  to  obtain  really  good  specimens.  A  thoroughly 
satisfactory  method  which  can  be  carried  out  almost  inside  of 
two  minutes  is  a  great  advance. 

T  should  like  to  emphasize  particularly  its  value  in  staining 
the  aestivo-autumnal  parasites.  The  hyaline  bodies  take  up 
all  dyes  very  feebly,  and  it  is  often  extremely  difficult  for  the 
unskilled  eye  to  distinguish  them.  By  Dr.  Futcher's  method 
)f  staining  with  thionin,  however,  a  perfectly  satisfa 
specimen  may  instantly  be  obtained.  I  know  of  no  method 
which  brings  out  the  testivo-autumnal  parasite  so  well. 


Laparotomy  for  Intestinal  Perforation  In  Typhoid  Fever 

[See  Bulletin  for  November  Discussion,  1898.  | 

Dr.  Thayer.— I  had  the  good  fortune  to  observe  the  first 

case  which  Dr.  Cushing  has  mentioned  throughout  the  greater 

part  of  its  course.     I  happened  to  walk  into  the  ward  on  the 

night  upon  which  the  second  operation    was  done  and   found 

the  boy  in  a  condition  of  profound  collapse.     This  1km ■, 

on  very  suddenly,  Dr.  Cushing  having  seen  the  child  bul  a 
short  time  before.  When  1  saw  him  he  had  been  vomiting; 
the  skin  was  cool;  there  was  profuse  sweating;  the  temper- 
ature had  fallen  several  degrees:  there  was  abdominal  tender- 
ness; the  pulse  was  feeble  and  rapid  :  the  face  was  drawn  ;  the 
cheeks  and  eyes  sunken.  There  could  scarcely  have  been  a 
more  typical  picture  of  acute  peritonitis.  And"  vet,  when  the 
abdomen  was  opened,  there  was  not  only  no  peritonitis,  but 
there  was  not  enough  disturbance  to  suggest  the  existence  of 
obstruction  to  any  one  present.  Such  a  picture  is  an  excellent 
demonstration  of  the  difficulties  which  may  stand  in  the  way 
of  a  correct  diagnosis  in  these  cases. 

What  Dr.  Cushing  has  said  of  the  leucocytes  is,  it  semis  to 
me,   of  considerable   importance.     I    have   no   doubt   that   it 
is  quite  true  that  in  an    individual    with    distinct   evidences 
of  perforative  peritonitis  a  normal  or  subnormal  number  of 
leucocytes  is  a  very  bad  prognostic  sign.     I  remember  one  or 
two  instances  of  general  streptococcus  septicemia  where  the 
leucocytes  were  normal  or  subnormal  in  number;  one  case  in 
particular  where  there  were  but  3000  leucocytes  to  the  cubic 
millimeter.     As  long  ago  as  1892,  Werigo  showed  that  after 
inoculating  animals  with  cultures  of  pyogenic  bacteria  there 
occurs  primarily  a  reduction  in    the   number  of  leucocytes  to 
the  cubic  millimeter.     In  the  milder  cases  this  initial'  fall  is 
followed   by  a  subsequent  leucocytosis.     In    the  particularly 
malignant  and  rapidly  fatal  cases,  however,  no  subsequent  rise 
in  the  number  of  leucocytes  occurs.     The  same  condition  has 
been  noted  experimentally  by  various  other  observers.     And  I 
am  inclined  to  believe  that,  as  in  pneumonia,  so  in  other  ma- 
lignant general  infections,  a  subnormal   number  of  leucocytes 
may  be  regarded  as  a  bad  symptom,  and  it  is  not  at  all  impos- 
sible that  in  Case  III  the  fall  in  the  number  of  leucocytes 
following  the  direct  evidence  of  perforation  may  well    havi 
been  associated  with  the  sudden  onset  of  what  proved  to  be  a 
rapidly  fatal  streptococcic  infection,  the  previou     leucocytosis 
having  been  due  to  the  moderate  local  peritonitis  about  deep 
ulcers. 

Monday,  December  L9,  1898. 

Presentation   of  Pathological    Specimens.— Drs.  MacCalmjm 

and   Harris. 

Dr.    MaoCallum   presented  lultiple 

metastases  from  a  sarcoma  primary  in  the  pelvis.  The 
patient  was  a  young  man,  aged  '.'I,  who  had  complained  of 
chills  and  obstinate  constipation  with  greal  pain  on  defeca- 
tion. There  was  also  severe  pain  in  knee,  hip  and  back,  and 
recently  considerable  loss  in  weight  and  strength.  Physical 
examination  revealed  signs  of  consolidation  at  left  api 
tumor  mas  Qg  laterally  out  of  the  pelvis  in  the 

inguinal  regions:  and  per  rectum  a  large  smooth  ma.-.,  filling 
the  pelvis  over  which  the  mucosa  of  the  re<  turn  could  be 
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moved.  There  were  also  several  subcutaneous  nodules.  After 
a  very  painful  illness  the  patient  developed  a  pleurisy  and 
died  without  any  great  elevation  of  temperature. 

At  the  autopsy  the  most  extensive  tumor  growth  was  found 
in  the  pelvis.  The  pelvis  was  completely  choked  by  the  new 
growth  which  projected  over  its  brim  and  formed  the  nodules 
palpated  during  life.  The  mass  lay  between  the  bladder 
and  intestine,  projecting  into  the  bladder  and  forming  a  large 
ridge  across  its  posterior  wall.  The  prostate  retained  almost 
its  normal  appearance,  the  median  lobe  being  apparently 
unchanged.  Rectal  mucosa  was  not  involved.  This  large 
tumor  was  directly  continuous  with  the  chain  of  retroperi- 
toneal glands  which  were  densely  matted  together  and  sur- 
rounded the  recto-vesical  cul-de-sac.  Sections  showed  that  the 
tumor — an  alveolar  large  round-cell  sarcoma  with  giant 
cells — had  invaded  the  bladder  from  without,  as  remains  of 
epithelium  exist  over  the  intra-vesical  projection.  The  pros- 
tate was  almost  completely  replaced  by  the  tumor  mass,  and 
the  seminal  vesicles  pushed  far  back  towards  the  rectum. 
Metastases  occurred  in  the  testes,  liver,  epicardium,  lungs  and 
mesentery,  as  well  as  the  subcutaneous  tissues.  The  lymphatic 
glands,  with  the  exception  of  the  immediately  adjacent  retro- 
peritoneal glands,  were  very  slightly  involved. 

In  the  lung,  in  addition  to  a  mass  at  the  hilum,  the  metas- 
tases were  chiefly  in  the  form  of  flat,  button-like  nodules  on 
the  pleural  surface,  and  on  cutting  up  the  arteries  which  run 
to  these  nodules,  the  arterial  walls  were  seen  to  be  infiltrated 
with  tumor  cells  so  as  to  form  a  thick  cord-like  structure 
with  relatively  narrow  lumen— a  few  of  these  arteries  were 
actually  plugged  with  masses  of  tumor  cells,  evidently  indi- 
cating the  channel  of  metastasis.  The  possibility,  perhaps, 
cannot  be  excluded  that  the  perivascular  involvements  in  the 
neighborhood  of  the  subpleural  nodules  are  merely  extensions 
iu  the  lymphatics  of  the  vessels  from  the  tumor  masses  which 
themselves  may  have  arisen  from  an  infection  of  the  pleura — 
an  idea  supported  by  the  extensive  involvement  of  the  costal 
pleura. 

The  very  similar  cases  of  Audree  and  Zenker  (both  reported 
in  Virchow's  Archiv)  were  referred  to. 

Dr.  Harris. — The  greater  interest  of  this  case,  no  doubt, 
lies  in  the  pathological  statement  that  Dr.  MacCallum  has 
presented,  but  the  bacteriological  findings  will,  I  think,  prove 
by  no  means  unworthy  of  consideration. 

The  bacteriological  analysis  of  the  autopsy  was  as  follows : 
The  streptococcus  pyogenes  was  isolated  iu  pure  culture 
from  the  liver,  the  spleen  and  a  sarcomatous  nodule  on 
the  abdominal  wall ;  associated  with  this  organism  was 
the  bacillus  proteus  vulgaris  in  a  culture  obtained  from  the 
lung. 

Subsequently,  additional  interest  was  added  to  the  case  by 
the  accidental  infection  with  the  streptococcus  of  Dr.  dishing 
and  Miss  Eeed.  In  the  former,  the  symptoms  of  beginning 
trouble  appeared  within  six  hours  at  the  site  of  a  small  prick 
in  one  finger;  within  twelve  hours  the  axillary  glands  and 
lymphatics  of  the  limb  were  swollen  and  tender.  The  symp- 
toms of  infection  becoming  more  pronounced,  surgical  aid 
was  required,  and,  with  excision  of  the  infected  area,  recovery 


soon  set  in.     From  the  excised  portion  of  the  finger  the  strep- 
tococcus pyogenes  was  obtained  in  pure  culture. 

In  the  latter  case  of  infection  the  trouble  was  entirely  local 
in  character,  being  confined  to  the  tissues  at  the  root  of  a 
finger-nail.  Redness,  pain,  swelling  and  pus  formation  were 
the  cardinal  symptoms.  The  finger  received  surgical  treat- 
ment and  slowly  healed  by  granulation.  Coverslips  from  pus 
showed  streptococcus.  In  consideration  of  these  two  ca'ses  of 
accidental  infection  it  was  thought  advisable  to  continue  the 
bacteriological  study  of  the  organism,  and  tests  were  made  to 
determine  its  virulency  upon  mice.  The  first  mouse  received 
subcutaneously  0.3  cc.  of  a  bouillon  culture.  It  was  found 
dead  next  morning,  and  had  probably  died  within  twelve 
hours— rather  a  rapid  result.  The  animal  was  autopsied,  but 
all  that  was  found  was  a  subcutaneous  cedema  with  possibly 
a  small  focus  of  necrosis.  The  inguinal  glands  were  swollen, 
but  not  hemorrhagic.  The  axillary  glands  were  in  the  same 
condition,  and  all  the  vessels  leading  to  them  were  tremen- 
dously engorged.  The  lumbar  and  mesenteric  glands  were 
increased  in  size.  The  spleen  was  greatly  swollen,  dark-red 
and  soft;  the  liver  was  also  enlarged  and  friable;  the  kidneys 
in  the  same  state,  but  pale  instead  of  dark.  Cultures  from 
the  organs  of  the  mouse  were  negative,  the  organism  being 
recovered  only  from  the  site  of  inoculation. 

From  that  organism  the  second  mouse  was  inoculated,  using 
only  one  small  loopful  from  the  agar  culture  and  administered 
beneath  the  skin.  This  mouse  died  in  sixty-five  hours,  and 
the  same  appearances  were  found  on  autopsy  of  this  animal. 
In  addition  the  lungs  showed  numerous  broncho-pneumonic 
patches.  From  these  and  from  the  heart's  blood  the  organism 
was  obtained  in  abundance. 

From  a  liver  culture  of  this  mouse  a  third  mouse  was  given 
the  same  quantity,  and  it  died  in  less  than  sixty  hours. 

Upon  the  grounds  of  susceptibility  to  infection  with  the 
streptococcus  pyogenes  we  are  at  once  struck  by  the  fact  that 
the  human  being  is  very  much  more  prone  to  this  infection 
than  mice,  for,  in  a  large  number  of  cases  occurring  in  the 
human  subject,  the  isolated  organism  fails  to  kill  a  mouse  in- 
oculated with  it.  I  can  call  to  mind  several  occasions  where 
I  injected  rabbits  and  mice  with  streptococcus  obtained  from 
cases  of  puerperal  septicaemia,  and  had  entirely  negative  results. 
Therefore,  upon  the  high  degree  of  virulence  exhibited  by  this 
streptococcus,  is  the  bacteriological  side  of  the  case  presented. 


NOTES  ON  NEW  BOOKS. 

Twenty-ninth  Annual  Report  of  the  Massachusetts  State  Board  of 
Health.  {Boston :  "W right  &  Potter  Printing  Co.,  1898.) 
The  Massachusetts  State  Board  of  Health  Report  for  1897  con- 
tains the  records  of  work  done  by  the  Board  during  the  year  set 
forth  in  the  lucid  style  so  long  characteristic  of  preceding  issues. 
A  general  report,  including  a  joint  report  upon  the  restoration  of 
Green  Harbor,  is  followed  by  a  section  relating  to  water-supply  and 
sewerage.  This  section  contains  a  report  to  the  legislature,  advice 
to  cities  and  towns  regarding  their  respective  water-supplies  ami 
sewerage  systems,  records  of  chemical  and  microscopical  work 
done  in  the  examination  of  water-supplies  and  rivers,  water-supply 
statistics  and  a  complete  account  of  the  work  at  the  Lawrence 
Experiment  Station  on   sewage   purification  and  the  filtration  of 
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water.     The  sewage  purification  of  cities  and  towns  in  Massachu- 
setts ia  finally  discussed. 

Section  3  consists  of  a  report  on  food  and  drug  inspection  and  the 
analytical  examination  for  adulterations,  etc. 

Sections  4,  5,  6  and  7  describe  the  work  and  results  of  the  State 
Bacteriological  Laboratory,  including  diagnostic  examinations  and 
the  making  of  antitoxin. 

Statistical  summaries  of  disease  and  mortality  follow,  and  a 
review  of  the  sanitary  statistics  of  the  various  towns  of  the  com- 
monwealth completes  the  report. 

There  is,  perhaps,  no  publication  in  this  country  in  which 
statistics  are  more  carefully  worked  out,  or  made  to  yield  more 
definite  information,  than  those  collected  by  the  Massachusetts 
State  Board  of  Health,  largely  due  to  the  fact  that  its  well-known 
secretary  is  one  of  the  most  careful  and  patient  statisticians  in  this 
country. 

From  this  report,  we  gather  that  infectious  diseases  in  Massachu- 
setts have  steadily  decreased  during  the  last  forty  years,  with  the 
exception  of  a  slight  rise  in  1S96.  An  outbreak  of  small-pox, 
limited  to  about  eighteen  cases,  occurred  in  Boston  and  neighbor- 
ing municipalities  during  the  first  half  of  the  year.  In  this  con- 
nection, and  in  view  of  the  recent  retrograde  changes  in  the  vacci- 
nation laws  of  England,  it  is  interesting  to  note  that  during  the  ten 
years  (18S8-1 897)  the  death-rate  in  Massachusetts  amongst  vacci- 
nated small-pox  patients  was  6.3  per  cent.,  and  amongst  unvacci- 
nated  small-pox  patients  25.5  per  cent.,  about  four  times  greater. 
We  may  note  here  that  in  Massachusetts,  also,  the  vaccination 
laws  suffered,  in  1894,  an  unnecessary  amendment,  still  in  force, 
allowing  any  regular  physician  to  certify  to  the  unfitness  of  a  child 
for  vaccination,  so  exempting  the  child  from  the  legal  restrictions 
otherwise  imposed.  The  granting  of  such  exemptions  should  cer- 
tainly be  left  to  the  discretion  of  boards  of  health. 

Typhoid  fever  showed  a  reduction  of  about  twelve  per  cent. 
Careful  consideration  of  the  mortality  lists  of  the  different  Massa- 
chusetts towns  confirms  once  more  the  rule  that  a  continued  high 
Jeath-rate  from  this  disease  in  any  one  community  points  to  the 
probable  pollution  of  the  water-supply  of  that  community  and  calls 
for  careful  investigation.  The  number  of  diphtheria  cases  steadily 
decreased  during  the  years  1894,  1895  and  1896.  The  fatality  of 
cases  diminished  in  a  much  greater  ratio  due  probably  to  improved 
treatment  and  greater  sanitary  precautions.  It  can  be  definitely 
established  that  the  fatality  of  epidemics,  as  well  as  their  extent,  is 
generally  lessened  by  rigid  supervision  and  painstaking  care. 

The  epidemic  of  cerebro-spinal  meningitis,  which  occurred  early 
in  this  year  (1897),  has  been  exhaustively  treated  in  the  mono- 
graph of  Councilman,  Mallory  and  "Wright,  to  whom  the  investiga- 
tion of  the  epidemic  was  entrusted  by  the  State  Board  of  Health. 
This  monograph  is  abstracted  in  the  report.  It  is  interesting  to 
compare  with  this  epidemic  of  the  year  1897  in  Boston,  the  similar 
epidemic  in  Chicago  during  the  year  1898,  an  account  of  which  has 
been  recently  issued  by  the  Chicago  Health  Department. 

The  food  and  drug  inspection  and  examination  upset  some  of 
the  popular  notions  regarding  the  supposed  extensive  adulteration 
of  foods.  The  adulterations  in  most  cases  are  usually  of  a  nature 
commercially  fraudulent  rather  than  physiologically  harmful.  It 
is  curious  to  note  that  the  production  of  pure  butter  is  provided  for 
by  the  maintenance  of  no  less  than  four  separate  sets  of  o 
while  on  the  other  hand,  the  laws  supposed  to  control  the  sale  of 
poisons  allow  the  unlimited  sale  of  proprietary  medicines  contain- 
ing violent  irritating  poisons  or  narcotics,  a  defect  certainly  requir- 
ing correction. 

In  most  of  the  large  cities  of  the  State,  bacteriological  laboratories 
have  been  established  for  the  diagnosis  of  diphtheria,  tuberculosis, 
malaria,  etc.  The  bacteriological  laboratory  of  the  State  Board,  in 
addition  to  the  production  of  diphtheria  and  tetanus  antitoxin, 
undertakes  diagnostic  work  for  those  communities  unprovided 
with  a  local  laboratory.  The  use  of  formaldehyde  as  a  gaseous 
disinfectant  has  become  quite  general  throughout  the  State. 


A  large  part  of  the  report  deals,  as  usual,  with  the  analysis  of  the 
public  water-supplies  of  the  State,  and  also  of  rivers  not  now  used 
for  water-supply  but  receiving  sewage  from  communities  on  their 
banks,  a  very  provident  proceeding;  also  with  the  investigations  of 
the  Lawrence  Experiment  Station  on  the  filtration  of  water  and 
disposal  of  sewage.  In  January,  1897,  the  laboratory  for  water 
analysis  was  transferred  from  the  rooms  of  the  Institute  of  Tech- 
nology to  the  State  House.  Both  this  laboratory  and  that  of  the 
Experiment  Station  at  Lawrence  are  now  under  the  charge  of  Mr. 
H.  W.  Clarke.  The  chemical  and  microscopical  methods  developed 
in  these  laboratories  continue  in  use.  The  bacteriological  work  is 
restricted  to  the  usual  efficiency  tests  of  the  filters  and  examination 
of  Merrimac  river  water  at  the  Experiment  Station.  No  record  of 
bacteriological  work  on  the  other  public  water-supplies  is  given. 
Owing  to  the  distance  which  many  of  the  samples  of  water  must 
travel  to  reach  the  laboratory,  and  to  the  difficulty  and  expense  of 
providing  cold  storage  in  transit  for  them,  we  think  it  probable 
that  the  additional  information  which  may  be  obtained  by  bacterio- 
logical analysis  of  the  water-supplies  of  the  whole  State  is  likely 
always  to  be  restricted  to  qualitative  work,  omitting  the  quantitative 
as  impracticable.  Nevertheless,  so  many  interesting  and  valuable 
chemical  and  biological  determinations  embracing  not  only  the 
mere  analytical  results,  but  also  the  methods  of  analysis  themselves, 
have  come  from  the  laboratories  of  the  State  Board  in  the  past, 
that  one  is  tempted  to  hope  the  near  future  may  see  quantitative 
bacteriological  methods  employed,  for  a  time  at  least,  on  all  the 
water-supplies  of  Massachusetts,  if  only  to  demonstrate  their  prac- 
ticability or  impracticability,  in  such  work  as  the  Board  undertakes 
for  the  public.  We  think  that  the  value  of  such  bacteriological  work 
is  considerable  and  its  practicability  has  been  already  amply  demon- 
strated, certainly  where  the  laboratory  can  be  reached  within  a 
few  hours  of  the  collection  of  samples.  The  Lawrence  experi- 
ments this  year  (1897)  have  been  devoted  to  a  continuation  of  the 
experiments  of  last  year  (1896)  on  the  purification  of  tannery,  paper- 
mill  and  wool-scouring  establishments,  on  the  filtration  of  highly 
polluted  waters,  and  on  the  removal  of  iron  from  the  waters  of 
certain  parts  of  the  State. 

Under  food  and  drug  inspection,  and  in  addition  to  the  ordinary 
routine  work,  the  foil  used  for  wrapping  various  preparations,  the 
metal  stoppers  of  liquid  preparations,  etc.,  have  been  examined  for 
lead  with  interesting  results.  In  certain  countries,  the  inspections 
of  these  wrappers  and  stoppers  as  well  as  of  culinary  utensils,  beer 
faucets,  etc.,  is  controlled  by  law.  The  refractometer,  principally, 
is  used  in  the  detection  of  adulteration  of  such  fats  as  butter,  lard, 
olive  oil,  etc.  A  large  percentage  of  cheap  jellies  were  found  to 
contain  no  trace  of  the  raspberry,  strawberry,  etc.,  which  the  label 
proclaimed  as  present. 

The  report  of  the  bacteriological  laboratory  of  the  Board  at  the 
Bussey  Institute,  under  the  charge  of  Dr.  Theobald  Smith,  con- 
tains a  number  of  tables  illustrative  of  the  results  of  the  use  of 
antitoxin,  classification  of  the  bacteriological  diagnoses  made  and 
of  the  examinations  for  the  malarial  organisms. 

Under  the  Health  of  Towns,  an  epitome  of  the  reports  -of  the 
various  boards  of  health  of  the  State  is  given.  The  action  of  the 
Lowell  authorities  in  attaching  a  "  poison  "  label  to  all  the  faucets 
in  the  mill  fed  with  canal  water  shows  that  they  at  least  are 
troubled  with  few  doubts  on  the  dangers  of  polluted  water-supplies. 

In  conclusion,  we  may  congratulate  the  State  Board  of  Health, 
through  its  president,  Dr.  Walcott,  on  the  continued  excellence  of 
its  Annual  Report  as  exemplified  in  this  issue.  It  mustbe  confessed 
that  we  miss  the  detailed  accounts  of  methods  of  water  analysis, 
their  applications  and  limitations,  which  have  made  certain  of  the 
previous  reports  indispensable  adjuncts  to  chemical,  biological  and 
bacteriological  laboratories  throughout  this  country.  No  oni 
tution  has  contributed  more  to  these  subjects  in  the  past ;  certainly 
no  one  of  these  subjects  is  yet  exhausted.  We  believe  that  much 
of  the  information  liearin;;  on  these  points  is  ftill  practically 
unknown  in  many  sections  of  the  country.     Nor  can  we  do  other- 
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wise  than  regret  that  the  able  pen  of  Dr.  Smith  has  not  yielded  to 
this  report  some  account  of  the  routine  methods  in  his  department. 
Changes  in  technique,  however  slight,  are  often  of  considerable 
value,  and  in  any  case,  the  repeated  publication  of  even  an 
unchanging  routine,  wearisome  as  it  may  seem,  gradually  tends  to 
bring  about  a  greater  uniformity  in  method  as  new  laboratories  are 
established  and  the  latest  and  most  successful  methods  are  con- 
sidered for  adoption.  To  the  sanitarian  and  statistician,  in  general, 
the  present  volume  will  prove  fully  as  interesting  as  its  predeces- 
sors, but  the  student,  the  analyst  aud  the  ubiquitous  "laboratory 
man"  will  certainly  turn  back,  with  some  disappointment,  to  the 
reports  of  90-96. 

To  the  general  public,  the  explanations  accompanying  some  of 
the  statistical  tables  of  this  report  and  the  brief  summaries  of  the 
conclusions  to  be  deduced  from  the  tables  are  most  valuable.  "We 
can  only  wish  that  this  method  of  making  clear  to  "the  laity" 
the  meaning  of  the  endless  succession  of  figures  in  which  statis- 
ticians delight  was  more  extended  in  this  report  and  more  gen- 
erally followed  in  others  of  a  similar  nature.  H.  W.  H. 

A  Primer  of  Psychology  and  Mental  Disease.     For  use  in  Training 
Schools  for   Attendants  and   Nurses,   and   for  Medical  Classes. 
By    C.    B.    Burr,    M.    D.,     Medical    Director    of    Oak    Grove 
Hospital,  &c.     Second  Edition.    Thoroughly  Revised.  {The F.  A. 
Davis  Co.,  Philadelphia,  New  York,  Chicago,  1898.) 
The  appearance  of  a  second   edition  of  Dr.  Burr's  Prime*  of 
Psychology  is,  in  itself,  evidence  that  it  has  met  a  want  and,  con- 
sidering that  there  are  other  more  or  less  similar  works  to  compete 
with  it  in  its  rather  limited  circle  of  patronage,  is  an  indication  of 
its  worth.     The  present  edition,  in  addition  to  the  general  revision, 
has  had  added  an  address  given  before  the  Training  School  class 
of  the  Eastern  Michigan  Asylum,  in  1895,  a  valedictory  address  on 
the  occasion  of  his  leaving  that  institution. 

If  one  is  to  offer  any  criticism  of  the  work  it  would  be  on  some 
minor  point,  such,  as  for  example,  the  statement  that  in  mania 
there  is  no  tendency  to  suicide.  Maniacs  do  sometimes  commit 
impulsive  suicide,  and  like  most  other  insane  are  to  be  considered 
as  rather  uncertain  in  their  conduct  and  needing  watching.  This 
and  possibly  one  or  two  other  similar  statements  should  be  less 
absolute,  and  in  a  future  edition  iheir  modification  is  suggested. 
As  a  treatise  for  the  instruction  of  hospital  attendants  we  can 
heartily  recommend  this  book. 

Archives  of  the  Roentgen  Ray.     Edited  by  W.  S.  Hedley,  M.  D., 

and  Sidney  Rowland,  M.  A.     Vol.   II,  No.   4;   Vol.   Ill,   No.  1. 

{W.  B.  Saunders,  Philadelphia,  1898.) 

These  two  issues  of  this  now  well-known  publication  appear  to 
be  fully  equal  to  their  predecessors,  and  to  contain  the  usual 
number  of  scientific  communications.  Most  of  them  are  of  a 
rather  technical  character,  relating  to  the  physical  characteristics 
of  the  X-Rays  and  their  management,  as  would  be  naturally 
expected,  but  one  or  two  are  of  medical  interest.  One  of  these  is 
the  preliminary  notes  of  Drs.  Wolfenden  and  Ross  on  the 
influence  of  the  Roentgen  Rays  upon  the  growth  and  activity  of 
bacteria  and  micro-organisms,  in  which  they  were  found  to  have  a 
very  marked  stimulating  influence  on  the  bacillus  prodigiosus. 
The  authors  are  continuing  their  research  on  the  pathogenic 
bacilli  especially,  and  it  will  be  an  important  gain  if  they  can  give 
us  some  authoritative  data  on  their  behavior  under  the  action  of  the 
rays. 

The  same  issue  reproduces  from  the  British  Medical  Journal  an 
abstract  of  the  papers  and  discussions  on  the  uses  of  the  Roentgen 
Rays  in  the  diagnosis  of  tuberculosis  at  the  late  congress  on  this 
disease  at  Paris  last  summer.  Their  value,  in  this  particular 
direction,  seems  fairly  settled,  or  at  least  highly  probable,  when 
they  are  utilized  by  experienced  operators. 


On  Cardiac  Failure  and  its  Treatment.  With  special  reference  to 
the  use  of  baths  and  exercises.  By  Alexander  Morison,  M.  D., 
Edin.,  M.  R.  C.  P.,  Ed.  {London:  The  Rebman  Publishing  Co., 
Ltd.,  1897). 

This  work  is  a  scientific  monograph  on  cardiac  weakness,  a 
condition  that  is  sometimes  too  little  recognized,  though,  unfor- 
tunately frequent  enough  and  often  of  serious  importance,  even 
without  actual  irreparable  organic  disease  affecting  the  mechanical 
action  of  the  heart.  Whether  it  be  the  nervous  system  that  is  at 
fault,  or  the  muscular  tissue  has  iost  its  tone,  or  the  heart  is 
embarrassed  by  the  mal-cooperation  of  other  important  organs  or 
tissues,  the  general  result  is  alike  in  all,  a  cardiac  failure,  varying 
only  in  degree  in  any  particular  case.  The  recognition  and  treat- 
ment of  each  and  all  of  these  factors  is  an  important  question,  and 
serves  to  indicate  how  complete  in  this,  as  in  other  affections,  the 
investigation  of  the  disorder  should  be  from  the  very  beginning  of 
the  treatment. 

The  book  appears  to  give  within  its  compass  reliable  and 
thorough  monographs  of  its  subject,  and  the  latter  portion  on  the 
treatment  of  these  conditions  will  be  doubtless  found  valuable  and 
suggestive.  The  remarks  upon  and  descriptions  of  the  gymnastic 
and  nydrotherapeutic  methods  ought  to  be  particularly  useful  as 
comparatively  new  in  our  literature,  and  the  author  has  supple- 
mented his  own  skilled  observations  and  opinions  with  an  appendix 
by  Dr.  Groedel,  of  Bad-Nauheim,  who  has  also  had  the  revision 
of  the  chapters  on  these  special  subjects. 
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ACUTE  DIFFUSE  GONOCOCCUS  PERITONITIS. 

By  Harvey  W.  ('ushixc;.  M.  D. 
'<>  Surgical  Clinic  of  Dr.  Ilalsted,  The  Johns  Hopkins  Hospital.) 


Owing  to  the  influence  of  Bumm's  original  assertion,  that 
gonorrhoea]  processes  remain  limited  to  surfaces  lined  by 
mucous  membrane,  it  had  until  comparatively  recent  times, 
been  generally  doubted  that  the  gonococcus  of  Neisser,  without 
■me  association  of  the  more  common  pyogenic  organisms,  was 
capable  of  inducing  an  acute  general  peritonitis.  It  is  how- 
w  recognized  that  structures  other  than  those  of  an 
epithelial  character  are  liable  to  invasion  by  the  gonococcus 
and.  indeed,  parts  covered  by  endothelium  seem  particularly 
attack  by  this  organism.  Thus  the  joints,  plura,  peri- 
and  endocardium  are  liable  to  gonococcal  infection,  and 
-  :i  these  affections  are  metastatic  in  character,  and  occur 
fcnng  the  course  of  a  general  gonococcus  septicaemia,  they 
nevertheless  suffice  to  prove  the  untenableness  of  Bumm's 
original  statement.  Nevertheless  surgeons  have  clung  to  the 
belief  in  the  immunity  of  the  peritoneum  to  gonococcal  infec- 
tion, and  it  has  generally  been  granted  that  gonorrhceal  processes 
in  women  are  checked  in  the  neighborhood  of  the  abdominal 
ostiaof  the  tubes,  where  by  continuity  of  extension,  a  peritonitis 
otherwise  might  readily  be  induced.  We  must  for  the  p 
continue  to  believe  that  such  an  inhibition  of  the  growth 


organisms  does  usually  occur  when  the  serosa  is  reached,  bul 
whether  under  unusual  circumstances  a  general  peritonitis 
may  not  follow,  by  implantation  of  gonocoeci  from  the  tubes 

upon  the  peritoneum,  has  hitherto  I n  regarded  as  extremely 

improbable.  The  usual  conception  is  concisely  expressed  in  a 
recent  paragraph  by  Frederick  Treves,*  as  follow.-: 

"Peritonitis    lias   been    met  with   in  association   with   gon- 
orrhoea, but  inasmuch  as  the  gonococcus  cannoi  survive  in  the 
••  ity  ii  is  doubtful  whether  peritonitis  due  to  the 

gonococcus  alone  has  any  existence It  is  very  probable 

that  a  mixed  infection  is  the  cause  of  the  pyosalpinx  often 
met  with  in  gonorrhoea.  That  pyosalpinx  may  lead  to  acute 
peritonitis  is  undoubted,  but  it  has  not  been  demonstrated 
tch  a  complication  is  due  to  the  action  of  the  gonococcus 
alone;  it  is  probably  the  outcome  of  a  mixed  infection.  .  .  ."' 

Even  among  those  Ee\i  >i  3,  who  have  d 

attention  from  an  experimental  as  well  as  a  clinical  stand- 
point to  the  possibility  of  this  complication  of  gonorrhea  in 


*Fred'k  Treves,  Allbutt's  System  of  Medicine.     Vol.  II] 
1897. 
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women,  the  subject  remains  one  of  debate  for  the  want  of  one 
link  in  the  chain  of  evidence,  which  it  is  hoped  that  this  com- 
munication will  establish. 

The  recent  observation  at  the  Johns  Hopkins  Hospital  of 
two  cases  of  diffuse  peritonitis,  clue  to  pure  gonococcal 
infectiou,  which  it  is  the  design  to  report,  has  led  to  the 
following  brief  historical  review  of  the  literature  dealing  with 
the  question  outlined  in  the  preceding  paragraph. 

Bumm,*  in  1889,  published  the  following  statement  in 
which  the  principles  laid  down  by  most  subsequent  writers 
can  be  seen  reflected.  "Ab  es  eine  gonorrhoische  Entziindung 
des  Peritoneum  giebtistmir  immer  sehr  Zweifelhaft  gewesen. 
Die  Mikroben  der  Gonorrhoe  vermogen  nur  auf  Schleimhauten 
pathogene  Wirkungen  zu  entfalteu,  gehen  aber  in  Serosen 
Hohlen  zu  Grande.  Reiner  gonorrhoischer  Eiter,  der  sich  aus 
geplatzten  Tubensacken  in's  Peritoneum  ergiesst,  wirkt  in  der 
Kegel  nun  als  aseptischer  Fremdkbrper.  Es  wird  abgekapselt, 
etc."  He  goes  on  to  say  that  only  a  mixed  gonococcal  infection 
can  be  followed  by  a  septic  peritonitis. 

At  the  meeting  of  the  German  Gynaecological  Society,  held 
in  Bonn,  in  1891,  Bummf  further  emphasized  his  views.  He 
believed  that  gonorrhoeal  infections  ran  a  course  as  a  superfi- 
cial mucous  membrane  affection  merely  and  never  penetrated  the 
deeper  connective  tissue  in  which  the  gonococcus  would  perish : 
that  the  organism  of  Neisser  had  nothing  to  do  with  septic  pro- 
cesses, which  occurred  only  through  the  medium  of  mixed 
infections  :  that  the  gonorrhoea]  process,  usually  localized  in  the 
urethra  and  cervix,  under  certain  influences,  primarily  that  of 
menstruation,  but  also  during  the  puerperium,  and  from  coition 
and  instrumentation,  might  extend  to  the  endometrium  of  the 
body  and  tubes.  Beyond  these  parts,  however,  he  believed 
the  process  did  not  pass,  being  limited  by  the  endothelial 
peritoneal  surface. 

At  this  same  meeting  WertheimJ  presented  the  results  of 
some  clinical  and  experimental  investigations  which  question 
the  assertion  as  to  the  immunity  of  the  peritoneum  in  Bumm's 
sense,  and  which  remain  to-day  the  most  important  contribu- 
tion to  this  subject. 

His  observations,  which  are  directly  in  opposition  to  those 
of  Bumm,  demonstrated  conclusively  that  at  all  events  a 
circumscribed  pure  gonococcal  peritonitis  could  be  produced 
experimentally  in  animals  and  was  possible  in  human  beings. 


*  Bumm,  E.  Zur  Aetiologie  der  septisehen  Peritonitis.  Miinchener 
med.  Wochenschr.,  Bd.  XXXVI,  No.  42,  p.  715,  1889. 

tBumin.  Ueber  die  Bedeutung  der  gonorrhoischen  Infection 
fur  die  Entstehung  schwerer  Genitalaffectionen  bei  der  Frau. 
Verhandlungen  der  deutschen  Gesellschaft  fur  Gyniikologie,  IV. 
Kongress,  1891,  p.,  359. 

Ref.  Centralbl.  f.  Gyniikologie,  Bd.  XV,  p.  448,  1891.  Ref.  Jour- 
nal of  Obstetrics,  Vol.  XXIV,  p.  1265,  Nov.,  1S91. 

tWertheim,  Ernest.  Zur  Lehre  "von  der  Gonorrhoe.  Verhand- 
lungen der  deutschen  Gesellschaft  fiir  Gyniikologie,  IV.  Kongress, 
1891,  p.  346. 

Die  ascendirende  Gonorrhoe  beim  Weibe.  Bakteriologische  und 
klinische  studien  zur  Biologie  des  Gonococcus  Neisser.  Archiv 
fiir  Gyniikologie,  Bd.  XLII,  p.  1,  1892. 

Ref.  Journal  of  Obstetrics,  Vol.  XXIV,  p.  1379,  Nov.,  1891. 

Ref.  Centralbl.  f.  Bakteriologie,  Bd.  XII,  p.  105,  1892. 


In  a  carefully  conducted  series  of  experiments  he  found  that 
the  inoculation  into  the  abdominal  cavity  of  certain  animals  of 
a  pure  culture  of  gonococci,  which  organisms  he  had  culti- 
vated successfully  upon  human  blood-serum  agar,  would 
produce  a  localized  peritonitis,  provided  that  there  was  intro- 
duced at  the  same  time  a  non- absorbable  material.  For  his 
purposes  nutrient  agar  sufficed.  He  found,  however,  that 
even  in  white  mice  and  guinea-pigs,  the  most  susceptible  of 
the  lower  animals,  the  process  remained  localized,  was 
evanescent  and  never  fatal.  The  acute  circumscribed  sero- 
purulent  reaction  consisted  of  a  deposit  of  pus  cells  and 
gonococci  in  great  abundance  on  the  hyperaemic  serosa  of  the 
bowel.  Nor  was  this  all,  for  in  sections  the  gut  showed  the 
gonococci  penetrating  deeply  under  the  serosa  and  between 
the  muscle  bundles  in  ever-increasing  intensity  for  about 
seventy-two  hours,  after  which  the  multiplication  of  the 
organisms  would  cease  and  they  would  become  more  difficult 
of  cultivation.  The  control  animals  would  invariably  recover. 
In  his  entire  series  of  laparotomized  animals  no  instance  of 
mixed  infection  was  encountered,  and  he  recovered  the  intro- 
duced organisms  in  pure  culture,  and  afterwards  conclusively 
demonstrated  their  nature  by  the  production  of  a  specific 
anterior  urethritis  in  man. 

He  further  demonstrated  that  in  a  considerable  percentage 
of  cases  of  chronic  salpingitis,  which,  from  the  absence  of  any 
growth  upon  ordinary  media  had  previously  been  supposed  to 
be  sterile,  a  pure  culture  of  gonococci  could  be  obtained  upon 
his  blood-serum  agar.  Similarly  from  two  cases  of  ovarian 
abscess  he  isolated  pure  cultures  of  these  organisms.* 

By  his  experimental  and  pathologic  studies,  therefore, 
Wertheim  showed  that  the  gonococcus  was  capable  of  multi- 
plication upon  the  peritoneal  serosa  and  in  the  tissues,  and  of 
inducing  an  acute  localized,  though  evanescent,  peritonitis. 
Similar  occurrences  in  the  human  peritoneum  and  the  possi- 
bility of  a  diffuse  peritonitis  of  similar  nature  remained 
undemonstrated. 

Wertheim!  in  a  subsequent  report  published  a  case  in  which, 
during  a  laparotomy  for  salpingitis,  he  found  an  extensive 
acute  pelvic  peritonitis.  In  the  exudate  he  demonstrated 
gonococci  and  succeeded  in  cultivating  them  on  his  blood- 
seruni  agar.  The  abdominal  ends  of  the  tubes  were  open  and 
discharging  pus.  The  fimbria?  were  free  from  adhesions.  Had 
the  process  been  left  to  itself  it  would  have  gone  on  to  organ- 
ization of  the  exudate  and  the  formation  of  extensive  pelvic 
adhesions,  the  usual  sequel  of  these  conditions.  The  author 
believes  this  to  be  the  first  assured  case  of  acute  gonococcal 
infection  of  the  peritoneum  in  a  human  being. 

Since  Wertheim's  communications  occasional  contributions 


*The  frequent  demonstration  by  other  observers  since  Wertheim, 
of  gonococci  in  the  pus  of  ovarian  abscesses,  when  the  organisms  are 
no  longer  demonstrable  in  the  chronic  peritonitis  about  the  append 
dages,  is  most  naturally  explained  on  the  supposition  that  the 
bloodclot  of  a  ruptured  follicle  offers  a  more  favorable  culture 
medium  for  their  maintenance  than  does  the  peritoneal  serosa. 

tWertheim,  Ernest.  Ein  Beitrag  zur  Lehre  von  der  Gonokokken- 
peritonitis.     Centralblatt  fiir  Gyniikologie,  Bd   XVI,  p.  385.  1S92. 

Ref.  Centralbl,  f.  Bakteriol.  und  Parasiten,  Bd.  XII,  p.  108, 1892. 
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to  the  subject  have  been  made  by  various  writers,  all  of  rather 
negative  value. 

Menge,*  at  the  Tenth  International  Congress  in  Berlin  in 
1891,  reported  the  results  of  examination  of  twenty-six  cases 
of  purulent  salpingitis.  He  found  micro-organisms  on  eighi 
occasions  and  gonococci  on  three,  but,  like  Bumm,  he  Failed 
to  demonstrate  the  latter  in  inflammatory  processes  of  the 
peritoneum.  Menge,  however,  unlike  Bumm,  does  not  com- 
mit himself,  but  leaves  the  problem  unsolved  as  to  whether 
the  acute  and  chronic  pelvic  peritonitides,  which  we  find 
accompanying  purulent  gonorrheal  salpingitis,  are  due  to  a 
specific  gonococcal  infection,  or  to  the  chemical  irritation  of 
the  overflowing  secretion,  or  are  the  product  of  a  definite 
mixed  infection. 

Zweifel,-f  in  his  discussion  of  Menge's  paper,  gave  the 
conclusions  drawn  from  a  great  number  of  personal  observa- 
tions, namely,  that  the  formerly  denied  sequence  of  infection 
of  the  abdominal  cavity  with  gonococci  stood  in  contradiction 
to  clinical  experience.  He  believed  in  the  existence  of  a 
gonococcal  peritonitis,  and  that  the  organisms  can  be  found 
only  in  the  very  acute  cases,  such  as,  for  example,  do  not  last 
louger  than  a  week.  He  acknowledged,  however,  that  definite 
proof  to  support  this  statement  had  not  yet  been  brought 
forward. 

Similarly  Charrier,|  in  Pozzi's  clinic  was  not  able  to  cite  a 
definite  instance  of  such  acute  gonococcal  peritoneal  inflam- 
mation, although  he  believed  in  its  existence.  He  considers  it 
a  short-lived  process  and  one  complicated,  as  a  rule,  by  ;on- 
COmitant  infection  with  other  pyogenic  cocci. 

Menge  reported  a  case  to  the  Gesellschaft  fur  Ceburtshiilfe 
in  Leipzig,  in  1893,§  in  which,  following  the  correction,  under 
anaesthesia,  of  a  retroflexed  uterus  associated  with  a  small 
pyosalpinx,  a  general  peritonitis  supervened.  Zweifel  oper- 
ated and  found  a  double  pyosalpinx  with  beginning  general 
peritonitis.  The  pus  from  the  tubes  showed  a  few  gonococci 
on  culture.  Xone,  however,  could  be  demonstrated  on  cover- 
slip  preparations.  The  abdominal  contents  were  negative 
culturally,  nor  could  any  organisms  be  found  on  stained 
preparations.  The  patient  recovered  and  Menge  believed  that 
the  peritonitis  was  attributable  less  to  the  micro-organisms 
than  to  ptomains  present  in  the  pus.  He  believed  that  they 
were  dealing  with  a  purely  chemical  peritonitis. 

The  principle  which  Bumm  had  laid  dowu,  namely,  that 
peritoneal  infection  after  gonorrhoea  was  more  apt  to  occur 
after  menstruation,  parturition,  &c,  soon  became  emphasized 
by  the  reports  of  cases  in  the  literature  tending  to  disprove  the 
common  belief  that  the  infection  to  involve  the  general  cavity 
must  be  a  mixed  one.     The   observations  alluded  to  did  this, 
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*. Menge,  K.  Ueber  die  gonorrhoische  Erkrankung  der  Tuben 
und  des  Bauchfells.  Zeitschr.  fur  Geburtschulfe  und  Gynakologie, 
Bl.  XXI,  1,  p.  119,  1891.  Ref.  Centralbl.  f.  Gynakologie,  Bd. 
p  711,  p.  457,  1893. 

fZweifel.  Verhandlungen  des  X.  Internat.  Medic.  Congresses, 
Berlin.  1S90.     Bd.  Ill  Abeth.  8.     Gynakologie,  p.  176,  1891. 

it'harrier,  P.  De  la  po'ritonite  blennorrhagique  chez  la  femme. 
Th.'se  .le  Paris,  1892. 

S  Menge.     Ueber  Laparotomie  bei  geborstener  Pyosalpinx. 

Centralblatt  fur  Gynakologie,  Bd.  XVII,  p.  457,  1893. 


however,  more  because  of  negative  findings  of  the  pyogenic 
group  than  by  any  positive  demonstration  of  the  existence  of 
the  gonocoeeus  alone. 

Veit,*in  L893,  reported  five  cases  in  which  the  sym 
of  acute  diffuse  peritonitis  had  occurred  in  women  in  child- 
bed, who  had  become  infected  in  two  instances  shortly  before 
the  confinement  and  in  three  during  the  puerperium.  In  these 
eases  after  a  stormy  period  of  a  fVw  days  the  threatening 
symptoms  disappeared,  leaving  a  condition  .if  chronic  gon- 
orrhoea] pyosalpinx.  Veil  declared  that  the  peculiar  anatom- 
ical condition  present  in  the  puerperal  state  occasioned  the 
rapid  onset  of  the  peritonitis  and  offers  the  suggestion  that 
possibly  the  lochia  affords  a  good  culture  medium  for  gono- 
cocci, a  view  which  BrSsef  holds  because  of  the  observation 
that  one  often  finds  during  the  child-bed  period,  the  gono- 
cocci in  great  abundance  in  old  infected  eases  which  pre- 
viously were  in  such  a  quiescent  state  that  few,  if  any, 
organisms  could  be  demonstrated  in  the  discharges. 

Penrose^  reports  a  somewhat  similar  case  of  a  colored  woman 
who,  four  weeks  after  her  confinement,  contracted  an  acute 
gonorrhoea,  which  was  followed  in  six  days  by  symptoms  of 
acute  peritonitis.  A  laparotomy  was  performed  disclosing 
general  peritoneal  involvement  with  a  recent  double  salpin- 
gitis. Both  tubes  were  removed.  Unfortunately  the  value  of 
this  case  was  lost  by  the  failure  to  investigate  the  bacteriology 
of  the  peritonitis  and  the  uncertainty  of  the  pathological 
report  on  the  tissues  which  had  been  removed. 

Chaput,§  also  cites  a  case  in  a  girl  of  seventeen,  in  whom  a 
general  peritonitis  followed  a  double  pyosalpinx.  The  abdom- 
inal openings  of  the  tube  were  patent,  and  pus  could  be 
squeezed  from  them.  The  patient  died  of  -paralysis  of  the 
intestine."  Chaput  considered  the  ease  an  example  of  general 
gonococcal  peritonitis. 

Korte||  also,  in  his  second  report  on  peritonitis,  describes  a 
case  (No.  20)  in  which  a  general  peritonitis,  sudden  and  with 
great  collapse,  followed  the  rupture  of  a  pyosalpinx.  The 
patient  recovered  after  the  laparotomy  which  disclosed  a  pro- 
nounced degree  of  peritonitis  in  the  exudate  of  which  a  few 
intracellular  diplococci  were  found.  Unfortunate!)  thej 
could  not  with  surety  be  demonstrated  to  be  gonococci. 

In  1896,  Brosel  reported  two  cases  of  non-puerperal  peri- 
tonitis for  which  he  held  the  gonococcus  alone  responsible. 
As  in  Menge's  case,  referred  to  above,  the  cause  of  the  peri- 
tonitis on  oue  occasion  was  the  rupture  during  manipulation 
of  a  small  gonorrhoea!  pyosalpinx.      Signs  of    collapse  and 


*  Veit,  J.  Frisebe  Gonorrboe  bei  Frauen.  Dermatologisebe  Zeit- 
schrift.  Bund.  I,  p.  165,  1893. 

t  Brose,  P.  Ueber  die  diffuse  gonorrhoische  Peritonitis.  Berliner 
klin.  Wochenschr.,  Bd.  XXXIII.  p.  779,  Aug.  31,  1896. 

t  Penrose,  Chas.  B.  Acute  Peritonitis  from  Gonorrhoea.  Medical 
News,  Vol.  LVII,  p.  16,  July  5,  l 

i  Chaput.  Peritonite  blennorrhagique, etc.  Bulletins  de  laSociete 
Anatomiquede  Paris.     Annee  tie  p,  9,  246,  IS94. 

||  Kbrte,  W.  Weitere  Bericht  iiber  die  chirurgische  Behandlung 
der  diffusen  Eiterigen  Bauchfellentzundung.  Mitteilungen  aus 
den  Grenzgebieten  der  Medizin  und  der  Chirurgie,  Bd.  II,  p. 
167,  1897. 

'  Brose,  P.     Loc.  cit. 
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general  peritonitis  followed.  In  the  light  of  Wertheim's  and 
Veit's  observations,  Brose,  although  urged  to  intervene,  with- 
held operation,  and  after  four  days  the  symptoms  subsided. 
His  second  case  was  one  of  a  spontaneous  rupture  of  a  gon- 
orrhoea! tube.  Here  also  extreme  symptoms,  not  only  of 
pelvic,  but  of  a  generalized  inflammation  with  profuse  vomit- 
ing, extreme  meteorism  and  collapse  so  marked  that  the  ease 
looked  hopeless,  followed.  Again  operation  was  withheld, 
and  by  the  sixth  day  all  symptoms  had  subsided.  Brose 
naturally  believed  that  these  peritonitides,  differing  so  greatly 
in  their  course  and  prognosis  from  the  ordinary  streptococcus 
and  staphylococcus  invasions,  represented  a  distinct  form  of 
peritoneal  infection.  Their  symptoms,  such  as  great  pain, 
general  tenderness,  vomiting,  meteorism,  singultus,  high 
temperature,  small  and  frequent  pulse,  are  the  same  as  those 
of  general  peritonitis  from  any  cause.  Their  prognosis  is 
however  widely  different,  as  complete  recovery,  except  for  the 
chronic  condition  left  in  and  about  the  appendages,  is  the 
usual  outcome,  lie  acknowledges,  however,  that  as  no  ease 
has  been  confirmed  by  section,  the  pathologic  anatomy  and 
the  bacteriology  of  " gonorrhceal  peritonitis"  are  only  matters 
of  conjecture. 

During  the  discussion*  which  followed  Brose's  report,  the 
apparent  verdict  was  "not  proven."  Diihrssen  believed  that 
he  had  seen  two  cases  similar  to  those  reported,  and  he  had 
treated  them  also  in  an  expectant  manner.  He  regarded  the 
fresh  cases,  where  only  endo-salpingitis  existed,  as  the  most 
dangerous  for  the  production  of  general  peritonitis,  for  in 
them  the  abdominal  ostia  are  not  closed.  A  previous  pyo- 
salpinx  with  adhesions  naturally  renders  its  occurrence  less 
likely.  Bagiusky,  at  this  time  reported  a  fatal  case  in  a  child 
following  a  vulvo-vagiuitis  of  gonorrhceal  origin.  Unfor- 
tunately no  note  was  made  on  the  bacteriological  findings  of 
the  peritoneum  at  autopsy.  Kiefer  expressed  doubt  as  to  the 
extent  of  the  process  in  Brose's  cases,  believing  that  a  local 
peritonitis  might  have  given  similar  symptoms.  He  truly 
said,  "  Einen  wirklich  einwandfreien  Fall  von  diffuser  gonor- 
rhoischer   Peritonitis  giebt  es  bis  jetzt  nicht." 

Bland  Sutton!  later  in  the  same  year  briefly  reported  a  case 
which  almost  filled  the  requirements  demanded  by  Kiefer.  It 
was  that  of  a  young  girl  presenting  acute  abdominal  symptoms 
supposed  to  be  of  appendicular  origin.  On  opening  the 
abdominal  cavity  he  found  pus  leaking  from  the  ostia  of  the 
tubes,  which  were  as  large  as  the  thumb,  and  a  general 
peritonitis  of  a  peculiar  form  with  free  purulent  fluid  described 
as  "  gummy."  This  fluid  contained  "  myriads  of  micrococci  and 
an  abundance  of  gonococci."  The  patient  was  found  subse- 
quently to  have  had  a  vaginal  discharge  for  three  months. 

The  infection  here  was  regarded  as  a  mixed  one,  though  the 
variety  of  ''  micrococci"  was  not  given.  Bland  Sutton's  report 
is  brief,  and  no  note  is  made  concerning  any  relation  to 
catamenia  or  other  setiological  factor  in  the  spread  of  the 
infection. 

If  this  case  is  to  be  regarded  as  one  of  general  gonococcal 


*  Berliner  klin.  Wochenschr.,  Bd.  XXXIII,  p.  261,  Mar.  23, 1896. 
tSutton,  J.  Bland.     Some  interesting  pelvic  cases.     Brit.  Med. 
Journ.,  Vol.  II,  p.  1309,  Oct.  31,  1896. 


peritonitis,  it  and  Wertheim's  (1.  c.)  are  the  only  two  which  I 
have  been  able  to  discover  in  a  careful  search  of  the  literature 
which  carry  any  convincing  proofs  of  such  an  origin. 

It  is  hoped  that  the  two  following  cases,  in  which  the  con- 
dition was  unsuspected  and  the  diagnosis  not  made  until  the 
gonococci  were  demonstrated  in  the  abdominal  cavity,  are 
sufficiently  conclusive  to  establish  beyond  question  the  existence 
of  a  diffuse  pure  gonococcus  peritonitis. 

Case  I. — Surg.  No.  7719. — Acute  Abdominal  Symptoms  during  Men- 
struation and  following  Qonorrho  «.  Laparotomy.  General  Peritonitis. 
Recovery. 

Mollie  C,  a  maid,  aged  25  years,  was  admitted  to  Dr.  Osier's 
service  May  20,  1898,  complaining  of  abdominal  pain. 

Her  history  given  on  admission  was  without  note.  There  was 
nothing  to  call  attention  to  any  pelvic  disturbance.  She  denied 
the  possibility  of  gonorrhoea]  infection,  and  a  cursory  pelvic 
examination  was  negative.     Catamenia  had  always  been  regular. 

The  patient  stated  that  four  days  previously  her  usual  mensirual 
period  had  begun.  Two  days  later  after  an  exposure  to  cold, having 
fallen  asleep  in  a  draught  while  drying  her  hair,  the  flow  partially 
ceased.  The  same  day  she  began  to  have  some  sharp  colicky  pains 
in  the  abdomen  and  back,  but  kept  at  work  until  the  day  before 
admission,  when  the  pain  became  more  severe  and  quite  constant. 
She  remained  in  bed.  Her  bowels  were  constipated.  She  had 
some  pain  in  the  abdomen  during  evacuation  of  the  bladder.  The 
next  day  she  was  admitted  to  the  medical  wards  from  the  dis- 
pensary by  Dr.  Frank  R.  Smith. 

On  admission  the  patient  was  very  much  excited  and  restless, 
and  the  history  and  examination  were  equally  unsatisfactory. 
The  temperature  was  100.5°;  pulse  110,  of  good  quality;  respiration 
not  accelerated.  A  leucocytosis  of  19,000  was  present.  She  was 
flushed  and  had  a  thickly  coated  tongue.  She  lay  with  her  knees 
drawn  up. 

The  abdomen  was  symmetrical,  somewhat  full  in  the  umbilical 
region.  Liver  dullness  extended  from  the  sixth  rib  to  the  costal 
margin.  Neither  liver  nor  spleen  were  palpable.  There  was  no 
dullness  in  the  flanks;  no  rose-spots.  The  only  areas  of  tenderness 
which  the  patient  acknowledged  were  in  the  upper  zone  of  the 
abdomen.  Some  muscle  spasm  was  elicited  on  palpation  there. 
There  was  no  rigidity.  Rectal  and  vaginal  examinations  were 
negative  (though  the  patient  subsequently  said  they  gave  her 
great  pain). 

The  following  day  the  symptoms  became  more  pronounced. 
General  abdominal  tenderness  was  more  marked;  the  temperature 
rose  to  102.8°,  the  leucocytes  to  22,000.  She  was  transferred  to 
the  surgical  side  for  exploration. 

Operation  May  21,1898,  ether  anaesthesia. 

Median  exploratory  laparotomy.  General  peritonitis.  Acute  double 
salpingitis.  Gonococci  demonstrated.  Salpingectomy.  Peritoneal 
toilette.  Drainage. 

An  incision  was  made  through  the  inner  border  of  the  right 
rectus  muscle.  On  opening  the  peritoneal  cavity  no  free  fluid, 
but  a  deeply  injected  serosa  quite  universally  covered  with  a 
deposit  of  yellow  fibrin,  was  found.  The  appendix  was 
immediately  sought  for.  It  was  deeply  injected  and  covered 
with  flakes  of"  lymph,"  but  there  was  no  evidence  of  perfora- 
tion, adhesions  or  anything  identifying  it  as  the  source  of 
trouble.  Cultures  and  coverslip  preparations  were  made  from 
the  surface  of  the  appendix,  and  a  flake  of  fibrin  was  removed 
for  examination.  While  the  coverslips  were  being  examined  a 
systematic   examination  of  the  abdominal  viscera  was  made. 
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The  serosa  of  the  uterine  appendages  and  pelvis  presented  uo 
evidences  of  an  older  process  than  that  covering  the  appendix 
and  right  iliac  fossa.  The  incision  was  enlarged  and  the  small. 
bowel  evertrated  while  the  region  of  the  stomach,  liver  and 
gall-bladder  were  explored.  No  perforations  could  be  found. 
There  was  the  same  injection  and  deposit  of  lymph  every- 
where. The  under  surface  of  the  liver  was  covered  quite 
uniformly  with  a  thick  deposit.  The  coverslip  examination 
meanwhile  was  reported  as  showing  a  deeply  staining  biscuit- 
shaped  coccus,  for  the  most  part  intracellular,  occurring  in 
pairs  and  not  decolorizing  by  Gram's  method.  This  led  to  a 
further  examination  of  the  Fallopian  tubes.  Like  the  rest  of 
the  exposed  viscera,  they  were  deeply  congested  and  quite 
abundantly  covered  with  lymph  ;  they  were  somewhat  swollen, 
but  not  markedly  so.  There  were  no  adhesions  of  any  note 
about  them,  and  the  fimbriae  were  free.  Both  appendages 
presented  the  same  appearance.  On  gently  squeezing  the 
tube  and  stripping  it  toward  the  free  end  a  thick  drop  of 
purulent  material  could  be  made  to  appear  much  like  that 
seen  at  the  external  meatus  in  gonorrhceal  urethritis  in  the 
male.  An  abundance  of  organisms  with  the  morphology  of 
gonococci  were  demonstrated  in  the  pus. 

Both  tubes  were  removed.  The  abdominal  cavity  was  thor- 
oughly irrigated  with  salt  solution,  and  much  of  the  lymph 
willed  away  with  salt  sponges.  The  abdominal  wound  was 
partly  closed,  and  two  drains  of  gauze  wrapped  in  rubber 
protective  were  left  leading  to  the  stumps  of  the  tubes. 

The  patient  was  quite  ill  for  two  days  after  the  operation; 
restless,  with  dry  tongue,  meteorism,  vomiting  and  general 
appearance  of  peritoneal  infection.  She  subsequently  made  a 
complete  recovery.  The  protective  wicks  were  withdrawn  on 
the  fourth  day  and  the  wound  closed  immediately.  Doubt- 
less the  drainage  was  unnecessary. 

There  was  a  little  irregular  bloody  discharge  from  the 
vagina,  with  some  leucorrhcea  for  a  few  days.  No  organisms 
could  be  positively  identified  as  gonococci  in  the  urethral  or 
vaginal  secretions. 

After  the  operation  this  additional  note  was  obtained  from 
Hie  patient.  She  had  been  exposed  to  infection  for  fivi 
or  more,  and  for  two  years  bad  had  some  menstrual  irregularity, 
the  flow  at  times  being  replaced  by  leucorrhcea.  For  some 
months  she  had  had  quite  a  profuse  leucorrhcea  and  consider- 
able burning  pain  with  micturition.  She  had  been  expo 
re-infection  a  few  days  before  her  menstrual  period. 

BACTERIOLOGICAL   REPORT   BY    DR.  nUGII    H.    VOl 

Peritoneum — Smears  and    cultures  were    made   from   the    large 

flakes  of  fibrin  which  were  adherent  to  the  intestines:  very  little 

flu  ill  pus  present.    The  smears  showed  pus  cells  and  fibrin  without 

Cultures  made  on  agar  slants  are  negative  after  several 

days  in  the  thermostat. 

Cultures  on  ascitic-lluid  agar  (inoculated  with  pus  and  fibrin 
w.iich  had  been  on  an  agar-slant  for  twenty  hours)  show  no  growth 
after  many  days  in  the  thermostat. 

Fallopian  tube;  surface  burned;  tube  incised  with  sterile  knife. 
Smears  from  pus  show  leucocytes  and  epithelial  cells,  and 
numerous  bacteria  resembling  morphologically  the  gonococcus. 
Most  of  them  are  inclosed  within  leucocytes  in  numbers  varying 
from  two  to  sixteen,  typical  biscuit-shaped,  grouped  generally  in 


pairs,  sometimes  in  tetrads.  No  other  bacteria  present.  After 
Gram's  stain  all  are  discolorized. 

Diagnosis,  gonococcus. 

Cultures  were  unfortunately  not  taken  from  the  tubes. 

Note.— The  negative  result  of  inoculations  of  large  amounts  of 
fibrin  and  pus  from  the  peritoneal  cavity  upon  ordinary  agar 
slants  practically  excludes  the  possibility  of  the  presence  of  the 
ordinary  organisms  of  peritonitis. 

The  absence  of  growth  on  ascitic-lluid  agar  signifies  nothing,  as 
the  medium  was  inoculated  from  the  surface  of  an  agar-slant  twenty 
hours  old.  While  the  positive  cultural  evidence  of  the  presence  of 
the  gonococcus  in  this  case  would  have  been  desirable,  the 
certain  identification  of  the  organism  in  the  tube  and  the  absence 
of  growth  on  the  ordinary  media  makes  the  diagnosis  of  gonococcus 
infection  convincing. 

The  demonstration  in  this  case  of  gonococci  on  coverslip 
preparations  from  the  peritoneum  made  and  examined  during 
the  operation  showed  that  the  peritonitis  was  not  simply  of  a 
chemical  nature,  as  the  negative  cultural  findings  upon  the 
ordinary  media  inoculated  in  the  operating  room  might  other- 
wise have  led  us  to  believe.  The  routine  immediate  examina- 
tion of  the  flora  of  the  exudate  in  cases  of  peritonitis  often  is 
of  the  greatest  service  to  the  operator,  and  may  give  a  distinct 
clue  to  the  prognoses  and  proper  treatment  of  the  case.  Had 
no  such  examination  been  made  in  this  instance  possibly 
the  source  of  the  infection  might  not  have  been  recognized, 
and  not  improbably  the  peritonitis  have  been  regarded  as  a 
chemical  one,  as  Menge  believed  it  to  have  been  in  his  case. 
Negative  bacterial  results  have  characterized  nearly  all  of  the 
observations  previously  mentioned  in  this  report,  except  the 
experimental  ones  of  Wertheim.  Whether  "chemical"  per- 
itonitis, so-called,  has  any  actual  existence  remains  a  question 
of  doubt.  Tavel  and  Lanz*  recognize  such  a  condition,  while 
Flexnerf  has  never  failed  to  find  organisms  in  his  L06  cases 
of  peritonitis  examined  after  death.  The  pathologist  doubtless 
may  be  less  likely  to  encounter  these  rather  benign  cases  than 
the  surgeon,  but  it  is  possible  that  some  of  the  "  chemical  "cases 
described  by  surgeons  may  be,  afterall,  of  bacteriologic  origin, 
though  difficult  to  recognize,  as  was  the  one  here  reported. 

Cask  [[.—Surgical  No.  7760. — Acute  abdominal  symptoms  during 
menstruation  simulating  appendicitis.  Laparotomy.  General  perito- 
nitis.    Recovery. 

.M.  B.,  a  factory  girl,  aged  IS,  was  admitted  lo  Dr.  Osier's  service 
May  30, 1898,  complaining  of  pain  in  the  right  side  of  tin- abdomen, 
with  persistent  nausea  and  vomiting.  The  meagre  history  relative 
to    her   condition   which    could    be   obtained   at  entrance  was  as 

follows:     Six  days  previously  she  was  awakened   in  the   mi ig 

with  abdominal  pains  so  severe  that  she  could  not  gel  up.  Up  to 
this  time  she  had  been  perfectly  well.  Her  bowels  were  consti- 
pated for  some  days  after  this  onset,  and  she  had   been  constantly 

nauseated  with  frequent  spells  of  prolonged  vomiting,  which  had 
increased  of  late.  She  bad  been  hiccoughing  some.  All  disturb- 
ance with  micturition  and  menstruation  was  positively  denied  at 
this  time.      Her   pain   had   been   , stant  and   always  in  the  right 


♦Tavel.  E.,  and  Otto  Lanz.    Deber  die  Aetiologie  der  Peritonitis. 

Mittheilungen    alls    kliniken    und    medicinisrhen     [nstituten    der 

Schweiz,  f  Reihe,  f  Heft.,  [893. 

f  Flexner,  Simon.     The   Etiology  and  the  Classification  of  Peri- 
tonitis.    Philadelphia  Medical  Journal,  Nov.  12,  1898. 
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iliac  fossa.  She  had  had  no  chill  and  was  unaware  of  any  pyrexia. 
Her  general  appearance  was  that  of  collapse,  with  peritonitis. 

She  was  seen  by  Dr.  Halsted  in  consultation  with  Dr.  Thayer, 
and  a  provisional  diagnosis  was  made  of  general  peritonitis 
presumably  of  appendicular  origin. 

She  was  immediately  taken  to  the  operating  room,  where  the 
following  note  was  made  before  anesthetization:  "The  patient  is 
a  young  woman  with  flushed  cheeks,  a  thickly-coated  tongue  and 
a  general  appearance  of  acute  toxoemia.  Her  respirations  are 
costal  in  type,  somewhat  accelerated— thirty-four  to  the  minute. 
Pulse  is  100,  rather  small,  but  regular  and  fairly  good  quality. 
Temperature  is  98.6°.  Her  extremities  are  cold,  but  not  clammy 
as  from  collapse.     There  is  a  leucocytosis  of  26,000. 

Abdomen. — There  is  no  distention.  On  the  left  side  there  is  no 
rigidity  or  muscle  spasm  and  no  apparent  tenderness.  Tenderness 
on  the  right  side  is  marked,  but  protective  spasm  is  not  a 
prominent  feature.  There  is  a  definite  point  of  tenderness  two  or 
three  centimetres  to  the  right  of  the  umbilicus  on  a  line  to  the 
anterior  spine.  Percussion  note  has  about  the  same  quality  over 
the  whole  abdomen,  with  no  dullness  in  the  flanks." 

The  patient  insisted  that  her  chief  tenderness  was  in  the 
epigastric  region.  A  vaginal  examination  which  had  been  made 
in  the  ward  previously  was  reported  as  negative,  except  for  an 
absent  hymen  and  slight  vaginitis. 

Operation  May  30,  1898,  2  P.  M.     Ether  anesthesia. 
Exploratory  laparotomy.      Oeneral   peritonitis.     Oonococci  demon- 
strated in  exudate.     Double  salpingectomy .    Irrigation  and  drainage- 

All  incision  was  made  over  the  site  of  the  appendix.  On 
opening  the  peritoneal  cavity  the  whole  serosa  was  found 
greatly  injected  and  quite  uniformly  covered  with  a  layer  of 
fibrin.  There  was  no  free  fluid;  no  pus.  The  appendix  was 
found  to  be  deeply  congested  and  covered  with  "  lymph,"  but 
in  no  respect  differing  from  the  appearance  of  the  rest  of  the 
bowel.  The  distribution  of  the  exudate  was  so  uniform  that 
(as  in  Case  I)  there  was  nothing  to  draw  attention  to  any 
particular  organ  in  searching  for  the  origin  of  the  peritonitis." 

The  under  surface  of  the  liver,  the  spleen,  stomach  and  pelvic 
viscera,  all  were  deeply  injected  and  more  or  less  thickly 
covered  with  exudate.  This  seemed  especially  abundant  on 
the  under  surface  of  the  liver,  from  which  it  could  be  peeled 
off  in  large  flakes,  leaving  a  raw  surface  exposed. 

The  tubes  were  examined  early  in  the  search,  as  the  peculiar 
character  of  the  peritonitis  resembled  so  closely  that  seen  in 
Case  I.  They  were,  like  the  appendix,  congested  and  covered 
with  lymph,  but  the  fimbriae  were  free  and  there  was  no 
evidence  that  the  pelvic  peritonitis  antedated  that  in  the  upper 
portion  of  the  abdomen.  Only  after  a  careful  examination  of 
the  gall-bladder,  stomach,  mesenteric  glands  and  bowel  were 
the  tubes  re-examined  when,  with  some  difficulty,  it  was  found 
that  a  purulent  drop  could  be  brought  to  the  abdominal  ostium. 

Coverslip  preparations  were  immediately  made  from  this 
pus,  and  a  biscuit-shaped  diplococcus  decolorizing  by  Oram's 
method  was  demonstrated  in  moderate  numbers.  Cultures 
were  made  on  various  media  from  this  material  and  from 
different  parts  of  the  abdominal  cavity,  and  a  sheet  of  fibrin 
about  three  centimetres  in  diameter  was  stripped  from  the 
under  surface  of  the  liver  for  future  study,  and  by  chance  was 
dropped  in  a  bouillon  tube. 

Both  tubes  were  removed,  the  pelvis  was  carefully  wiped 
out  with  saline  sponges,  the  intestines  irrigated  and  much  of 


the  thick  fibrin  sponged  off.  The  abdominal  wound  was  partly 
closed,  leaving  a  small  drain  leading  into  the  pelvis. 

The  patient  made  a  satisfactory  and  complete  recovery. 

An  attempt,  made  subsequent  to  the  operation,  to  demon- 
strate gonococci  in  the  vaginal  discharge  was  unsuccessful. 
The  following  important  feature  of  the  history  was  obtained 
after  the  operation.  She  had  been  frequently  exposed  to 
infection  for  a  year  and  had  had  considerable  leucorrhcea  for 
six  months,  with  some  burning  and  cutting  pain  during 
micturition.  Several  days  before  her  last  menstrual  period 
she  was  re-exposed  after  a  long  interval  of  freedom,  and  had  a 
return  of  abundant  discharge.  Menstruation  began  as  usual, 
but  ceased  after  three  days  with  the  onset  of  the  abdominal 
pain  and  vomiting,  leucorrhcea  and  ardor.  The  patient  to 
protect  herself  had  referred  her  pain  to  the  epigastric  region, 
and  denied  any  tenderness  on  pelvic  examination. 

The  appendicular  tenderness  is  an  interesting  feature. 
Possibly  the  great  congestion  of  the  organ  may  have  been 
responsible  for  the  tenderness  on  pressure  near  McBumy'a 
point. 

RACTERIOLOGICAI,   NOTES   BY   DR.    YOUNG. 

May  30,  1898 — A.  coverslip  preparation  from  the  purulent  con- 
tents of  the  right  tube  shows  many  pus  cells  and  a  considerable 
number  of  diplococci,  with  typical  morphology  of  the  gonococcus, 
mostly  intracellular.  Some  cells  contain  a  number  of  cocci,  ODe 
showing  as  many  as  twenty-five.  All  completely  decolorized  by 
Gram's  method. 

Diagnosis,  gonococcus. 

Smear  from  peritoneal  cavity  (poor  preparation;  stains  badly) 
shows  four  typical  gonococci,  all  intracellular;  too  few  to 
decolorize. 

Cultures:  1.  Bouillon  culture  from  pus  from  peritoneal  cavity 
shows  no  growth  after  three  days  in  thermostat. 

2.  Another  bouillon  tube,  into  which  a  large  mass  of  fibrin  stripped 
from  the  under  surface  of  the  liver  was  dropped,  shows  slight 
cloudiness  in  the  bouillon  at  the  bottom  of  the  tube  (around  the 
fibrin)  after  three  days  in  the  thermostat.  Coverslips  made  from 
this  show  numerous,  fairly  large  diplococci,  biscuit-shaped  and 
otherwise  typical,  morphologically,  of  the  gonococcus.  Numerous 
coverslip  preparations  were  made,  and  all  show  diplococci  in 
great  numbers  and  nothing  else.   All  decolorize  by  Gram's  method. 

Cultures  from  this  bouillon  and  also  from  the  fibrin  show  no 
growth  on  ordinary  agar  after  many  days  in  the  thermostat. 

3.  A  hydrocele  rluid-agar  tube  was  inoculated  with  a  small  mass 
of  fibrin  which  was  removed  from  Douglas'  pouch.  After  twenty- 
four  hours  in  the  thermostat  five  small,  transparent,  pin-point 
colonies  were  seen  on  the  surface  of  the  medium  adjacent  to  the 
fibrin.  At  the  end  of  forty-eight  hours  they  are  as  large  as  a  small 
pin-head  and  semi-translucent  in  appearance. 

Slide-smear  preparations  show  diplococci,  morphologically  the 
same  as  gonococci  in  pairs  and  tetrads.  All  are  completely 
decolorized  by  Gram. 

Transfers  on  agar  from  colonies  on  the  hydrocele-agar  show  no 
growth  after  many  days  in  the  thermostat. 

Diagnosis,  gonococcus. 

Note. — The  growth  of  the  gonococcus  in  ordinary  bouillon  into 
which  a  large  mass  of  fibrin  had  been  dropped  is  interesting.  As 
is  well  known,  the  gonococcus  grows  well  in  Marmorek's  human 
serum  bouillon  (composed  of  one-third  human  blood-serum  and 
two-third  bouillon)  and  it  seems  probable  that  the  fibrin  in  this 
instance  added  the  chemical  ingredients  which  sufficed  to  convert 
the  ordinary  bouillon  into  a  fluid  resembling  this  mixture. 

The  growth   was   very  abundant,  and  the  typical  morphology, 
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decolonization    by  Gram,  and  negative  growth  on  agar  made  the 
diagnosis  of  gonococcus  positive. 

The  fact  that  this  culture  was  taken  from  just  beneath  the  liver 
is  also  conclusive  evidence  that  the  gonococcus  infection  was 
general  throughout  the  peritoneal  cavity. 

The  similarity  of  these  eases  is  very  striking.  In  both  there 
was  a  diffuse  involvement  of  the  general  peritoneal  cavity 
occurring  during  menstruation  and  following  a  recent  expos- 
ure to  infection  associated  with  the  exacerbation  of  a  preex- 
isting leucorrhcea.  Apparently  the  uterus  and  tubes  at  such 
a  time  are  less  able  to  resist  invasion,  and  an  acute  gonorrheal 
process  may  the  more  rapidly  ascend  from  the  cervix  through 
the  patent  abdominal  ostia  to  the  serosa.  In  both  cases  the 
onset  of  abdominal  symptoms  was  sudden  with  pain  and 
vomiting,  but  without  the  shock  and  collapse  seen  in  perfora- 
tive peritonitis.  In  neither  case  was  abdominal  tenderness  a 
marked  feature,  nor  was  there  any  distention  from  paralysis 
of  the  bowel  as  would  have  been  expected  with  such  a  pro- 
nounced degree  of  peritonitis  under  ordinary  circumstances. 
No  information  was  gained  by  pelvic  examination,  as  both 
patients  concealed  the  nature  and  seat  of  the  trouble.  The 
examination  of  the  appendages,  however,  under  more  favorable 
circumstances  would  have  been  negative,  as  the  tubes  were 
patent  and  there  had  been  no  accumulation  in  the  lumen. 
Leucocytosis  was  pronounced  in  each  case. 

The  character  of  the  peritonitis  in  both  was  the  same;  a 
dry  fibrinous  peritonitis  having,  as  Brose  has  said,  a  distinct 
individuality.  There  was  practically  no  pus  or  serous 
exudate.  In  the  pelvis  there  was  no  evidence  that  the  process 
had  been  of  longer  duration  there  than  elsewhere.  The  whole 
serosa  was  uniformly  injected  and  the  deposit  of  fibrin  on  the 
liver  and  spleen  was  so  thick  that  it  could  be  stripped  away, 
showing  that  there  was  an  extensive  dissemination  of  the 
infections  agent,  whether  the  gonococcus  itself  or  some 
chemical  product  of  its  growth.  The  fibrinous  pseudo-mem- 
brane, however,  was  not  essentially  of  the  adhesive  kind. 
Adhesions  even  in  places  where  the  "  lymph  "  was  thickest 
were  not  a  pronounced  feature. 

From  our  knowledge  of  the  self  limitation  of  the  gonococcal 
peritonitides  and  fromBrose's  clinical  observations,  it  seems 
probable  that  both  of  these  cases  might  have  recovered  without 
operative  intervention,  but  probably  with  a  following  chronic 
pyosalpinx  which  would  subsequently  have  demanded  oper- 
ation. 

Microscopical  sections  of  the  tubes  showed,  especially  in 
Case  I,  an  advanced  degree  of  endo-salpingitis  with  leucocytes 
and  broken-down  epithelial  debris  in  the  lumen,  and  great 
congestion  of  the  sub-epithelial  tissues,  which  contained  many 
leucocytes  with  greatly  fragmented  neuclei.  The  tubes  in 
Case  1 1  showed  a  much  less  marked  catarrh ;  one  of  them 
i-  deed  (left),  being  only  slightly  abnormal.  This  case,  how- 
ever, showed  possibly  the  most  advanced  peritonitis  and  the 
more  severe  symptoms.  Attempts  to  demonstrate  the  organ- 
isms in  the  stained  sections  were  unsuccessful. 
/ 

The  gonococcus  has  made  a  place  for  itself  as  one  of  the 
most  important  pathogenic  bacteria.    Few  organisms,  not  even 


the  bacillus  typhosus,  rival  it  in  the  number  of  suppu- 
rative sequela'  which  may  follow  a  primary  infection.  Its 
occurrence  in  the  conjunctiva,  and  in  the  iris,  the  joints, 
bursa?  and  tender  sheaths;  its  occasional  demonstration,  as  I  be 
cause  of  endo-  and  pericarditis,  pleuritis  and  phlebitis,  and  the 
recent  observations  of  cases  of  pure  septicaemia*  with  its 
cultivation  from  the  blood  shows  that  its  possibilities  for 
metastatic  complications  are  as  numerous  as  are  those  arising 
from  the  spread  of  infection  by  direct  continuity  of  surfaces. 
A  general  peritoneal  involvement  by  direct  extension  of  an 
unmixed  gonorrhoea!  process,  though  long  considered  among 
these  possibilities  has  heretofore  remained  nnproven.  It  adds 
another  variety  to  the  peritonitides  of  mono-infection  which 
are  rare  except  when  of  hematogenous  origin. 

Conclusions. 

1.  The  gonococcus  is  capable  of  causing  a  specific  infec- 
tious disease,  namel}',  gonorrhoea  and  at  the  same  time  other 
and  less  specific  pathological  conditions. 

2.  There  is  experimental  proof  that  in  certain  small 
animals  the  gonococcus  can  set  up  acute  alterations  in  the 
peritoneum  homologous  with  the  acute  septic  serositides  in 
man,  but  differing  from  these  in  their  tendency  to  rapid  and 
spontaneous  healing. 

3.  Hitherto  there  has  been  wanting  conclusive  proof  that 
in  the  peritoni tides  attendant  upon  gonorrhoea  occurring  in 
women,  the  gonococcus  was  solely  or  chiefly  concerned.  The 
inflammations  had  been  variously  regarded  as  mixed  infectious 
and  chemical  inflammations. 

4.  The  cases  reported  in  this  paper  bring  for  the  first  time 
convincing  evidence  of  the  existence  of  a  diffuse,  general 
intlammation  of  the  abdominal  cavity  caused  by  the  gon- 
ococcus. 

5.  It  has  been  recognized  that  extension  of  the  gonorrhoea! 
infection  from  the  genital  organs  to  the  peritoneum  may  occur 
in  the  puerperal  state;  a  similar  sequel  is  shown  to  be  possible 
during  menstruation. 

6.  Such  ascending  forms  of  gonorrhoea  doubtless  under 
ordinary  circumstances  remain  localized  in  the  pelvis,  and 
rarely  demand  surgical  investigation  in  the  acute  stage. 

7.  A  general  involvement  of  the  peritoneum  such  as 
occurred  in  the  two  cases  given,  must  either  be  rare  or  unrec- 
ognized, and  may  depend  upon  some  especially  receptive 
condition  of  the  serosa  or  virulence  of  the  organism. 

8.  The  peritoneum  is  not  more  immune  than  are  the 
peri-  or  endocardium  to  gonococcal  infection,  and  being  more 
exposed,  suffers  more  commonly  in  females,  although  the 
relatively  benign  course  of  the  disease  makes  it  a  rare  con- 
dition to  come  to  the  attention  of  the  surgeon  in   the  acute 


*Colombini,  P.  Bakteriologische  und  experimentelle  Unter- 
suchungen  uber  einen  merkwurdigen  Fall  von  allgemeiner  gon- 
orrhoischer  Infection.  Central!)!,  f.  Bakteriologie,  u.  s.  v.,  Bd. 
XXIV,  No.  25,  p.  955,  Dec.  30, 1898. 

Thayer  and  Lazear.  A  second  case  of  gonorrha?al  Bepticcemia 
and  ulcerative  endocarditis,  &c.  The  Journal  of  Experimental 
Medicine,  Vol.  IV,  No.  1,  pp.  81,  1899. 
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A  CASE  OF  ATROPHY  OF  THE  OPTIC  NERVES  FOLLOWING  HEMORRHAGE  FROM  THE 

STOMACH,  WITH  A  CONSIDERATION  OF  THE  CAUSES  OF 

POSTHEMORRHAGIC  BLINDNESS. 

By  Samuel  Theobald,  M.  D., 
Clinical  Professor  of  Ophthalmology  and  Otology,  Johns  Hopkins  University. 


Loss  of  vision  as  a  consequence  of  hemorrhage  from  the 
stomach  is  an  occurrence  of  sufficient  rarity  to  warrant  the 
reporting  of  every  well-authenticated  case  of  this  character. 
In  a  paper  upon  "Amaurosis  and  Amblyopia  after  Hsemate- 
mesis,"  by  Dr.  Ed.  Pergens,  of  Brussels,  in  the  January  num- 
ber of  the  Annales  D'Oculistique  for  1896,  the  author,  after  a 
seemingly  exhaustive  search  of  the  literature  of  the  subject, 
has  been  able  to  bring  together  data  of  but  64  published  cases, 
two  of  these  being  newly  reported  cases  of  his  own. 

The  unanimity  with  which  the  text-books  upon  diseases  of 
the  eye  mention  excessive  hemorrhage,  and  especially  hemor- 
rhage from  the  stomach,  as  one  of  the  causes  of  optic  neuritis, 
would  seem  to  indicate  that  cases  of  this  character  are  of  not 
infrequent  occurrence — a  conclusion  scarcely  warranted.  1  am 
inclined  to  believe,  by  the  facts.* 

Briefly  reported,  the  case  which  has  recently  come  under 
my  observation  is  as  follows: 

A.  B.,  set.  57,  formerly  a  lumberman  of  West  Virginia,  and 
more  recently  a  restaurant  keeper  in  one  of  the  small  towns  of 
that  State,  was  first  seen  December  5, 1898.  He  gave  a  history 
of  serious  disturbance  of  the  stomach  of  twenty  years'  dura- 
tion, the  most  prominent  symptom  being  frequently  repeated 
attacks  of  vomiting.  On  the  6th  of  May  (1898)  he  had,  for 
the  first  time,  a  hemorrhage  from  the  stomach.  It  was  of 
severe  character,  and  was  followed,  at  intervals  of  forty-eight 
hours,  by  two  other  equally  severe  hemorrhages.  The  loss  of 
blood  was  so  great  that  his  life  was  despaired  of,  and  he  was 
confined  to  bed  for  six  weeks.  For  part  of  this  time  (two  or 
three  weeks),  according  to  his  account,  he  was  in  a  semi-con- 
scious state — was  aware  of  the  presence  of  people  about  him 
and  could  hear  their  voices,  but  could  not  speak  to  them 
or  express  his  wauts. 

On  the  day  of  the  second  hemorrhage  his  sight,  which  had 
previously  been  good,  became  greatly  impaired,  and  his  belief 
is  that  during  the  two  succeeding  weeks  he  was  "entirely 
blind."  At  tin.-  end  of  this  period  his  vision  began  to  improve, 
and  he  was  able  to  see  people  moving  about  the  room.  This 
improvement  in  vision  continued,  so  that  by  the  last  of  June 
or  first  of  July  he  could  see  well  enough  to  walk  upon  the 
without  guidance;  and  this  amount  of  vision  he 
retained  until  about  the  middle  of  November,  when  his  sight 
began  again  to  decline.  The  decline  from  this  date  was  pretty 
rapid,  so  that  when  I  saw  him  he  had  to  be  led  about  like  one 
entirely  blind.  He  admitted  that  he  had  been  a  pretty  con- 
stant smoker,  but  denied  having  been  a  hard  drinker,  and 
also  denied  having  had  syphilis. 


*  I  have  been  able  to  find  in  the  Catalogue  of  the  Surgeon  Gen- 
eral's Library,  under  the  title  "  Inflammation  of  the  Optic  Nerve," 
but  a  single  reference  to  optic  neuritis  following  hemorrhage. 


The  condition  of  his  stomach  was  carefully  investigated  by 
Dr.  Osier  and  Dr.  Thayer,  who  found  a  nodular  mass  near, 
and  partially  occluding,  the  pyloric  orifice,  which  they 
regarded  as  the  result  of  a  chronic  ulcerative  process,  the 
indications  pointing  to  a  more  recent  development  of  a  malig- 
nant growth  in  the  old  cicatricial  tissue. 

The  examination  of  the  eyes  gave  results  as  follows :  Pupils 
semi-dilated,  somewhat  oval  in  shape  and  entirely  unrespon- 
sive to  light.  The  ophthalmoscope  showed  advanced  atrophy 
of  both  optic  nerves,  with  some  cupping,  and  marked  contrac- 
tion of  the  retinal  arteries.  The  optic  discs  had  a  woolly 
appearance,  their  outlines  were  irregular  and  ill-defined,  and 
in  each  eye  there  were  pigment  changes  in  the  retina,  not  only 
about  the  margin  of  the  disc  but  at  points  some  distance  from 
it  and  especially  in  the  macula  region,  indicating  that  the 
atrophy  of  the  nerves  had  been  preceded  by  an  inflammatory 
process  which  had  involved  the  retina  as  well  as  the  optic 
nerves.  Upon  testing  his  vision,  I  found  that  with  each  eye 
he  was  able  to  count  fingers  at  about  12",  but  only  in  a  very 
limited  part  of  the  field,  which  in  each  eye  was  slightly  to  the 
temporal  side  of  the  central  fixation  point. 

After  an  interval  of  eight  days,  he  having  meantime  been 
under  treatment  in  the  Johns  Hopkins  Hospital,  he  thought 
his  sight  somewhat  better,  and  I  found  that  he  could  then 
distinguish  with  each  eye  Snellen  C.  at  about  10".  An  attempt 
was  made  at  this  time  to  take  his  visual  fields;  but  this  was 
very  difficult  and  the  result  unsatisfactory  because  of  his 
macula  blindness  and  consequent  inability  to  maintain  central 
fixation.  The  result  obtained  in  the  right  eye  is  shown  in 
the  accompanying  diagram;  the  attempt  as  to  the  left  eye  was 
abandoned.  Although  there  seemed  but  little  probability  thai 
his  sight  could  be  improved  by  any  plan  of  treatment,  he  was 
placed  upon  small  doses  of  hydrarg.  biniodid.  with  potassium 
iodid.  and  increasing  doses  of  strychnias  sulphas. 

Although,  as  has  been  said,  the  text-books,  almost  without 
exception,  speak  of  loss  of  sight  following  severe  hemorrhage 
from  the  stomach,  usually  ascribing  this  result  to  optic  neu- 
ritis, they  have  but  little  to  say  as  to  the  way  in  which  the  loss 
of  blood  induces  such  disturbances  in  the  visual  apparatus. 

The  theory,  advocated  by  Samelsohn*  and  others,  that  the 
optic  neuritis  is  not  due  to  the  loss  of  blood,  but  that  it  and  the 
diseased  condition  of  the  stomach  which  induces  the  haunate- 
mesis  are  both  dependent  upon  a  central  lesion,  probably  in  the 
optic  thalamus,  does  not  seem  to  be  tenable;  for  we  know  that 
other  severe  hemorrhages,  as  well  as  those  from  the  stomach, 
are  followed  by  loss  of  sight.  Thus  Fries|  states  that  while 
35J  per  cent,  of  the  reported  cases  of  amblyopia  from  loss  of 


*  Graefe's  Arch.,  Vol.  XXI,  1,  p.  150. 
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,  less  marked  contraction  of  the  reins, 
specially  about  the  disc  and  the  tnacu  la, 
at  the  macula,  and  occasionally,  hemor- 
ire  grounds  for  believing  that  many  of 
past  have  been  regarded  as  embolism  of 
lie  retina  were,  in  fact,  cases  of  thront- 

i  picture,  let  us  consider,  more  in  detail, 
ndings  described  in  Pergens'  paper  and 
agree.  In  the  twenty  earlier  examina- 
stated,  are  the  more  instructive,  we  find 
■  conditions: 

i  ■ 

5 

-ially  arteries 2 

2 

very  thin ; 1 

is  dilated 3 

i  mention  of  contracted  arteries 13 

11 

1 

white 1 

vas  isclnemia  of  the  disc  15 

7 

with  cherry-colored  macula 2 

ixudates,  etc.,  in  retina 3 

ere  characteristic  changes  in  theretina  12 
r  upon  optic  disc 8 

least,  three  instances  the  typical  piclu  re- 
circulation— the  case  in  which  the 
and  the  two  cases  in  which  there  was 
with  the  red  spot  at  the  macula — and 
is  safe  to  say,  1  think,  that  the  condi- 
iccounted  for  more  satisfactorily  upon 
any  other. 

ire  two  cases  in  which  the  retinal  ves- 
imial  (vision  being  recovered  in  each)  ; 
es  were  slightly  enlarged  and  tortuous 
o;  one  in  which  the  veins  were  dilated 
present  in  each  eye;  and  one  in  which 
"arrested  circulation,"  all  the  retinal 
1  in  size.  In  the  three  last-mentioned 
mm  nt  to  interference  with  the  venous 
,u  with  the  arterial.  This  might  be 
jurrence  of  a  hemorrhage  into  the 
irve,  as  suggested  by  Samelsohn,  or  by 
i  in  I  retinal  vein,  all  hough  it  cannot  be 

■istic  signs  of  this  latter  c lition  were 

ise  cases.  In  this  connection,  however,  it 
n  a  case  id'  marked  impairment  of  vision 
ine  hi  observed  by  Dr.  Harry 

more,  in  which  the  ophthalmoscope 
ie  typical  picture  of  thrombosis  of  the 
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The  unanimity  with  which  the  text-1 
the  eye  mention  excessive  hemorrhage, 
rhage  from  the  stomach,  as  one  of  the  c 
would  seem  to  indicate  that  cases  of  tb 
infrequent  occurrence — a  conclusion  sc 
inclined  to  believe,  by  the  facts.* 

Briefly  reported,  the  case  which  has 
my  observation  is  as  follows : 

A.  B.,  ast.  57,  formerly  a  lumberman 
more  recently  a  restaurant  keeper  in  on 
that  State,  was  first  seen  December  5, 1 
of  serious  disturbance  of  the  stomach 
tion,  the  most  prominent  symptom  bei 
attacks  of  vomiting.  On  the  6th  of  J 
the  first  time,  a  hemorrhage  from  th 
severe  character,  and  was  followed,  at  i 
hours,  by  two  other  equally  severe  hem 
blood  was  so  great  that  his  life  was  de 
confined  to  bed  for  sis  weeks.  For  pa: 
three  weeks),  according  to  his  account, 
scious  state — was  aware  of  the  presenc 
and  could  hear  their  voices,  but  cou 
or  express  his  wants. 

On  the  day  of  the  second  hemorrhag 
previously  been  good,  became  greatly  i. 
is  that  during  the  two  succeeding  wi 
blind."  At  the  end  of  this  period  his  v 
and  he  was  able  to  see  people  moving  ; 
improvement  in  vision  continued,  so  th 
or  first  of  July  he  could  see  well  eno 
streets  without  guidance;  and  this 
retained  until  about  the  middle  of  Nov 
began  again  to  decline.  The  decline  fr 
rapid,  so  that  when  I  saw  him  he  had  t 
entirely  blind,  lie  admitted  that  he  h 
stant  smoker,  but  denied  having  been 
also  denied  having  had  syphilis. 

*  I  have  been  able  to  find  in  the  Catalog 
eral's  Library,  under  the  title  "  Inflamma 
but  a  single  reference  to  optic  neuritis  foil 
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blood  were  due  to  hemorrhage  from  the  stomach  and  intes- 
tines, "25  per  cent,  were  due  to  uterine  hemorrhage,  25  per  cent. 
to  abstraction  of  blood,   7^  per  cent,  to  epistaxis, 
cent,  to  bleeding  of  wounds,  and  1  per  cent,  each  to  haemop- 
tysis and  hemorrhage  from  the  urethra. 

The  theory  of  Westhoff  and  Ziegler  that  the  loss  of  vision 
is  caused  by  a  primary  fatty  degeneration  of  the  optic  nerve 
induced  by  ischsemia;  as  well  as  that  of  Hoffman,  who  attrib- 
utes the  amblyopia  and  the  subsequent  atrophy  of  the  optic 
nerve  to  a  retro-bulbar  neuritis,  seems  to  receive  but  little  -up- 
port  from  the  evidence  afforded  by  the  ophthalmoscope  in  the 
majority  of  the  reported  cases. 

In  the  paper  of  Pergens,  already  referred  to,  a  brief  abstract 
is  given  of  each  one  of  the  sixty-four  cases  of  amaurosis  and 
amblyopia  following  hamiatemesis  which  he  was  able  to  find 
upon  record.  In  a  considerable  number  of  them  no  ophthal- 
moscopic examination  was  made;  in  forty-three  instances  the 
ophthalmoscopic  findings  are  given,  but  the  time  at  which  the 
examination  was  made  varies  greatly  in  different  cases. 

If  we  decide,  arbitrarily,  to  regard  all  the  ophthalmoscopic 
examinations  made  within  three  weeks  of  the  onset  of  the  eye 
symptoms  as  early,  and  all  after  this  jjeriod  as  late  examina- 
tions, it  will  be  found  that  20  of  the  43  cases  belong  in  the 
Erst  category  and  23  in  the  second.  The  early  examinations 
are,  of  course,  the  more  instructive.  Now,  after  a  careful 
consideration  of  the  findings  in  these  earlier  examinations,  it 
seems  to  me  that,  while  a  very  few  of  them  might,  perhaps,  be 
cited  as  supporting  the  theory  of  primary  fatty  degeneration 
of  the  optic  nerve  of  Westhoff  and  Ziegler,  the  great  majority 
of  them  point  strongly  to  an  obstruction  of  the  blood  current 
in  the  central  retinal  artery  as  the  cause  of  the  subsequent 
intra-ocular  manifestations;  and,  in  view  of  the  well-recog- 
nized  tendency  to  the  formation  of  thrombi  in  post-hemor- 
rbagic  anaemia,  it  seems  highly  probable,  if  this  theory  is 
Correct,  that  the  obstruction  was  of  thrombotic  origin.  This 
jeems  the  more  probable  because  there  is,  I  believe,  a  reason 
why  the  disposition  to  thrombosis  after  loss  of  blood  should 
manifest  itself  especially  in  the  retinal  vessels. 

The  occurrence  of  thrombi  after  excessive  hemorrhage  is  to 
be  explained  by  the  reduction  of  blood  pressure  and  the  con- 
sequent slowing  of  the  blood  current,  the  alteration  in  the  con- 
dition of  the  blood  itself  (especially  the  multiplication  of  the 
platelets),  and,  probably,  also  by  changes  (consequent  upon 
anaemia)  in  the  vessel  walls.  Now  in  the  retinal  circulation, 
beside  all  these  general  conditions,  we  have,  in  the  intra  ocular 
tension,  a  special  condition  tending  further  to  obstruct  the 
enfeebled  blood  current.  Here  then,  it  would  seem,  at  the 
point  where  the  central  retinal  artery  pierces  the  lamina 
cribrosa  and  becomes  subject  to  the  intra-ocular  pressure,  the 

'  >'<  conditions  for  the  development  of  a  thrombu 
■ere  we  have  the  especial  point  of  constriction  or  obstruction 
behind  which,  when  other  conditions  are  favorable,  a  throm- 
bus is  prone  to  develop.  The  intra-ocular  pressure,  doubtless, 
impedes  the  bloodstream  in  the  retinal  veins  also,  but  proba- 
bly not  to  the  same  degree  as  in  the  arteries. 

The  ophthalmoscopic  picture  in  thrombosis  of  the  central 
retinal  artery  is  much  the  same  as  is  found  in  embolism  of  the 
artery,  namely,  paleness  of  the  optic  disc,  marked  contraction 


of  the  retinal  arteries,  less  marked  contraction  of  the  veins, 
opacity  of  t he  retina, especially aboul  the  discand  the  macula, 
a  cherry-colored  spot,  at  the  macula,  and  occasionally,  hemor- 
rhages; indeed  there  are  grounds  for  believing  that  many  of 
the  cases  which  in  the  past  have  been  regarded  as  embolism  of 
the  central  artery  of  the  retina  were,  in  fact,  cases  of  throm- 
bosis.* 

Having  in  mind  this  picture,  let  us  consider,  more  in  detail, 
the  ophthalmoscopic  findings  described  in  Pergens'  paper  and 
see  in  how  far  the  two  agree.  In  the  twent]  earlier  examina- 
tions, which,  as  before  stated,  are  the  more  instructive,  we  find 
recorded  the  following  conditions: 

Cases. 

Arteries  contracted 5 

Vessels  contracted,  especially  arteries 2 

Vessels  contracted  2 

Arteries  filiform,  veins  very  thin 1 

Arteries  contracted,  veins  dilated 3 

Total  in  which  there  is  mention  of  contracted  arteries 13 

Optic  disc,  pale 11 

Optic  disc,  greenish-gray   1 

Optic  disc,  clouded 2 

Optic  disc,  clouded  and  white 1 

Total  in  which  there  was  ischsemia  of  the  disc  15 

Cloudiness  of  the  retina 7 

"  "      with  cherry-colored  macula 2 

White  plaques,  miliary  exudates,  etc.,  in  retina 3 

Total  in  which  there  were  characteristic  changes  in  the  retina  12 
Hemorrhages  in  retina  or  upon  optic  disc 8 

Here  we  have  in,  at  least,  three  instances  the  typical  picture 
of  obstructed  arterial  circulation — the  case  in  which  the 
arteries  were  filiform,  and  the  two  cases  in  which  there  was 
clouding  of  the  retina  with  the  red  spot  at  the  macula— and 
in  all  of  the  others  it  is  safe  to  say,  I  think,  that  the  condi- 
tions present  may  be  accounted  for  more  satisfactorily  upon 
this  theory  than  upon  any  other. 

Besides  these  there  are  two  cases  in  which  the  retinal  ves- 
sels are  described  as  normal  (vision  being  recovered  in  each)  ; 
one  in  which  the  arteries  were  slightly  enlarged  and  tortuous 
and  the  veins  greatly  so;  one  in  which  the  veins  were  dilated 
and  hemorrhages  were  present  in  each  eye;  and  one  in  which 
there  was  a  picture  of  "arrested  circulation,"  all  the  retinal 
vessels  being  increased  in  size.  In  tie-  three  last-mentioned 
cases  the  indications  point  to  interference  with  the  venous 
circulation  rather  than  with  the  arterial.  This  might  be 
explained  by  the  occurrence  of  a  hemorrhage  into  the 
sheath  of  the  optic  nerve,  as  suggested  by  Samelsohn,  or  by 
thrombosis  of  the'  central  retinal  vein,  although  it  cannot  be 
said  that  the  characteristic  signs  of  this  latter  condition  were 
present  in  any  one  of  these  cases.  In  this  connection,  however,  il 
is  of  interest  to  mention  a  case  of  marked  impairment  of  vision 
following  a  severe  uterine  hemorrhage,  observed  by  Dr.  Harry 
Friedenwald,  of  Baltimore,  in  which  the  ophthalmoscope 
showed  in  each  eye  the  typical  picture  of  thrombosis  of  the 


*Kern.    Zur  Embolied.  Art.  centr.  Keticse.    Iraug.  Dits.,  Zurich 
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central  retinal  vein.  The  vision  of  one  eye  was.  regained,  but 
that  of  the  other  was  permanently  lost. 

As  to  the  evidence  afforded  by  the  ophthalmoscope  in  the 
twenty-three  cases  described  by  Pergens  in  which  only  a  late 
examination  was  made,  it  cannot  be  claimed  that  it  throws 
much  light  upon  the  question  under  consideration;  for  the 
atrophied  nerves  and  contracted  arteries  usually  mentioned  as 
present  might  have  been  due  to  other  conditions  as  well  as  to 
thrombosis  of  the  central  artery,  and  this  is  equally  true  of  t  he 
case  which  I  have  reported. 

The  character  of  the  visual  field  in  my  case,  as  well  as  that 
in  several  of  the  small  number  of  cases  in  Pergens'  paper,  in 
which  the  field  is  described  (vision  having  been  retained  only 
in  a  circumscribed  area  in  the  temporal  field)  is  significant, 
and  seems  to  point  to  the  partial  preservation  of  the  retina  in 
the  neighborhood  of  the  papilla  by  means  of  the  cilio-retinal 
arteries. 

Of  the  whole  number  of  cases  collected  by  Pergens,  autop- 
sies were  made  in  but  four.  In  one  of  these  a  thrombosis  of 
the  splenic  artery  was  found,  but  no  mention  is  made  of  the 
condition  of  the  eye.  In  a  case  reported  by  Hirschberg*  there 
was  complete  atrophy  of  the  optic  nerve  of  one  eye,  and 
atrophy  of  a  limited  portion  of  the  optic  nerve  of  the  othereye. 
In  the  affected  portion  of  the  nerve  there  were  numerous  blood- 
vessels with  thickened  walls  but  no  thrombosis  and  no  signs 
of  hemorrhage  in  the  optic  nerve  sheath.  The  death  of  the 
individual,  it  should  be  stated,  did  not  occur  until  three  years 
after  the  loss  of  vision. 

In  an  autopsy  by  Ziegleiyf  twenty  days  after  the  attack 
which  led  to  loss  of  vision,  no  macroscojiic  changes  in  the  optic 
nerves  or  their  sheaths  were  found  ;  but  the  microscope  showed 
fatty  degeneration  of  the  nerves  and  their  iutra-ocular  expan- 
sion. 

The  only  other  autopsy  was  one  made  by  Eaehlmanu.J  All 
the  arteries  presented  constricted  lumina  from  a  fibrous  endar- 
teritis.    The  veins  also  had  undergone  slight  constriction,  in 


two  places  being  almost  totally  obliterated.  There  was  oedema 
of  the  retina,  especially  in  the  neighborhood  of  the  disc.  In 
the  choroid  the  endarteritis  was  pronounced  and  there  was 
hyaline  degeneration.  Here,  too,  it  will  be  seen,  we  have 
mention  of  vascular  changes,  the  thrombosis  of  the  splenic 
artery  in  the  first-mentioned  case  being,  at  least,  suggestive, 
and  the  condition  of  the  retinal  vessels  and  of  the  retina  itself 
in  Kaehlmann's  case  being  especially  significant. 

The  fact  that  both  eyes  are  so  frequently  involved  in  blind- 
ness dependent  upon  acute  anaemia*  seems,  at  first  sight,  to 
make  against  the  theory  that  the  loss  of  vision  is  due  to 
thrombosis  of  the  central  retinal  artery,  since  it  implies  the 
occurrence  nearly  simultaneously,  at  different  points,  of  two 
thrombi;  but,  if  the  iutra-ocular  tension  plays  as  important  a 
role  in  the  etiology  of  these  cases  as  I  believe  it  does,  this 
objection  loses  much  of  its  force. 

Conclusions. 

1.  That  the  weight  of  evidence  afforded  by  the  ophthalmo- 
scope points  to  thrombosis  of  the  central  retinal  artery  as  the 
usual  cause  of  the  blindness  which  occurs  iu  post-hemor- 
rhagic  anaemia. 

2.  That  the  resistance  offered  to  the  already  enfeebled  blood 
current  in  the  central  retinal  artery  by  the  intra-ocular  ten- 
sion is  an  important  etiological  factor  in  determining  this 
result. 

3.  That,  in  exceptional  instances,  the  ophthalmoscope  indi- 
cates that  the  thrombosis  occurs  not  in  the  artery  but  in  the 
central  retinal  vein. 

4.  That,  in  other  exceptional  instances,  it  may  be  that 
the  loss  of  sight  and  the  ophthalmoscopic  changes  which 
accompany  it  are  the  result  of  a  hemorrhagic  or  serous  effu- 
sion into  the  optic  nerve  or  its  sheath  (Samelsohn).  And 
here,  again,  the  obstruction  and  damming  back  of  the  blood 
current  in  the  central  retinal  artery  by  the  intra-ocular  ten- 
sion, probably,  have  much  to  do  with  bringing  about  this  result. 


LICHEN  SCROFULOSORUM  IN  A  NEGRO. 

By  T.  Caspar  Gilchrist,  M.  R.  C.  S.,  L.  S.  A., 

Clinical  Professor  of  Dermatology  in  the  Johns  Hopkins  University. 
(From  the  Pathological  Laboratory  of  the  Johns  Hopkins  University  and  Hospital.) 


This  case  is  of  interest  not  only  on  account  of  its  great 
rarity  in  this  country,  only  four  cases  having  been  previously 
reported,  but  also  because  it  is  the  first  recorded  instance  in 
the  negro.  In  the  four  cases  already  reported,  one  of  which 
occurred  in  Canada,  no  microscopical  examination  was  made. 

While  attending  a  number  of  negro  children  in  an  orphan 
asylum  for  tinea  tonsurans,  one  young  girl,  eleven  years  of 
age,  was  brought  to  me  with  some  lesions  on  the  back  and 
thighs  which  the  attendant  thought  were  ringworm  patches 


*Zeitschr.  f.  klin.  Med.,  Vol.  IV. 

t  Ziegler  und  Nauwerck's  Beitr.  z.  path.  Anat.,  Vol.  II. 

%  Fortschr.  d.  Mediz.,  1889,  p.  92S. 


and  which  had  been  noticed  a  few  days  previously.  The 
patient  appeared  to  be  a  healthy,  well-nourished  girl ;  she  was 
not  anaemic,  did  not  complain  of  anything,  had  a  good  ap- 
petite but  was  rather  quiet  iu  her  manner.  The  tongue  was 
clean.  On  examination  there  were  found  on  the  upper  portion 
of  the  back  a  number  of  round  and  oval  patches  varying  from 
about  10  to  20  mm.  in  diameter.  A  few  similar  patches  were 
found  on  the  extensor  surfaces  of  both  thighs,  about  the  left 
groin,  on  the  anterior  surface  of  the  right  thigh   and  in  the 


*  Whether  one  or  both  eyes  were  affected  is  stated  in  fifty-seven 
of  the  cases  collected  by  Pergens.  Of  these,  both  eyes  were 
involved  forty-nine  times  ;  one  eye  only  eight  times. 
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pubic  region.  The  patches  all  consisted  of  groups  of  small. 
conical,  slightly  scaly  and  therefore  whitish  firm  papules 
each  papule  being  about  0.5  mm.  in  diameter,  raised  and 
presenting  a  flattened  summit  which  was  covered  with  a  some- 
what adherent  but  uot  profuse  whitish  scale,  on  removal  of 
which  a  bleeding  surface  was  exposed.  The  papules  presented 
in  every  patch  exactly  the  same  character  and  were  always 
discrete  and  of  the  same  size.  There  was  a  slight  red  areola 
surrounding  the  base  of  the  papules.  The  most  recent  patch 
presented  a  group  of  seven  rather  closely  aggregated  conical 
papules  which  were  uot  scaly.  The  oldest  groups  which  were 
in  the  groin  were  much  larger  and  the  central  portion  appeared 
to  be  clearing  up,  although  on  close  examination  one  could 
still  detect  the  remains  of  slightly  scaling  papules  which  were 
much  Battened.  Many  of  the  lesions  were  pierced  by  lanugo 
hairs  and  were  therefore  situated  around  hair  follicles.  Two 
patches  ou  the  left  groin  were  becoming  confluent  and  thus 
formed  an  irregularly  shaped  area. 

This  case  was  not  diagnosed  absolutely  at  first,  and  numer- 
ous scales  were  examined  in  the  usual  way  for  the  ringworm 
fungus  lint  no  evidence  of  any  mycelium  or  spores  could  be 
found.  The  patient  was  seen  every  other  day  and  numerous 
new  lesions  were  observed  developing,  especially  on  the  back 
as  well  as  on  the  abdomen,  forearms,  and  arms.  Five  weeks 
after  the  first  appearance  of  the  eruption  a  typical  phlyctenular 
conjunctivitis  of  the  right  eye  developed.  The  diagnosis  was 
confirmed  by  Dr.  Theobald.  The  distribution  of  the  lesions  at 
tills  time  was  as  follows:  A  few  scattered  patches  on  the 
extensor  surfaces  of  the  forearms  and  arms;  4  patches  on  the 
right  side  of  the  chest;  5  scattered  areas  ou  the  abdomen 
between  the  umbilicus  and  pubes  ;  nearly  60  groups  distributed 
over  the  whole  back  ;  a  few  extensive  patches  on  the  es 
surfaces  of  both  thighs  and  numerous  areas  in  both  groins. 
The  head,  neck,  hands,  legs  and  feet  were  all  clear. 

Patches  which  were  only  two  days  old  were  seen  to  consist 
of  from  four  to  seven,  conical  but  flattened,  firm,  non-scaly 
papules,  some  arranged  around,  others  between  the  hair 
follicles.  Many  of  the  lesions  presented  the  appearance  of  a 
keratosis  pilaris.  The  papules  always  appeared  in  the  same 
way,  gradually  developing  whitish,  but  not  profuse,  adherent 

m  removal  of  which  a   bleeding  surface  was  ex] 
The  patches  were  gradually  increased  in  size  by  the  addition 
of  new  papules  around  the  periphery  while  the  older  central 
lesion  gradually  flattened   but   remained  seal)'.     The    I 
then  assumed  a  circular  or  oval-shaped  aspect  with  a  cli 
up  center.     The  long  axis  of  the  patches  in  the  lumbar 
■•'as  transverse  to  the  body.     When    two   adjoining  pa 
approached    one    another    the    intervening   papules   showed   a 
;.  to  gradually  disappear,  but  over  the  region  of  the 
right  scapula  there  was  a  large  irregular  area  of  papules  which 
was  made  up  of  10  groups,  none  of  which  had  cleared   up  in 
the  center.     A    whitish  collarette  extended   up   the   hairs   in 
"f  the  papules  in  the  lumbar  region.     Xo   vesicles  or 
pustules  were  observed  clinically  during  the  course  of  the 
A  few  solitary  papules  could  be  i  attered 

over  the  back.     All  varieties  of  the  lesions  are  well  shown  in 
the  photograph  (Fig.  I)  especially  if  a  hand  magnifier  I 
There  were  no  subjective  symptoms. 


A  probable  diagnosis  of  lichen  scrofulosorum  was  made  al  first 
which  was  confirmed  by  the  extension  of  the  lesions,  their 
uniform  character  and  the  appearance  of  atypical  phlyctenular 
conjunctivitis.  Numerous  enlarged  lymphatii  glands  were 
also  present  hut  as  they  occur  of  ten  in  health]  negroes,  this 
symptom  was  not  regarded  as  important. 

Tin'  patient  is  the  fifth  of  eighi  children  (live  girls  and 
three  boys),  all  living  and  in  good  health  with  the  exception  of 
oue  girl  who  died  of  " consumption."  The  father  and  mother 
are  living  and  in  good  health.  There  is  no  tuberculosis  in  any 
form  in  the  family  now  living. 

Under  the  internal  administration  of  hypophosphites  and 
cod  liver  oil  the  cutaneous  and  eye  troubles  both  rapidly 
disappeared.     The  sections  all  presented  two  striking  features  : 

(1)  semiglobular-looking  masses  situated  in  the  homy  layer 
and  in  the  majority  of  instances  around  the  hair  follicles,  and 

(2)  marked  pathological  changes  in  the  upper  portion  of  the 
corium  beneath  these  papular  masses  and  also  around  I  be  hair 
follicles,  especially  the  deepest  portion.  The  latter  was 
characterized  by  its  tubercular  structure.  One  could  follow- 
in  the  sections  the  formation  of  these  clinical  papules.  Fig. 
II  explains  their  genesis.  The  blood-vessels  in  the  upper 
portion  of  the  corium  and  papillaj  were  dilated  and  many 
polynuclear  leucocytes  had  wandered  out  into  the  tissue  and 
into  the  epidermis  up  to  the  horny  layer  where  these  cells 
became  disintegrated;  numerous  lymphoid  cells  were  found 
in  the  same  situation,  undergoing  the  same  processes.  Thus 
a  mass  of  detritus  and  an  apparent  firm  ground  substance  is 
deposited  in  the  horny  layer.  This  ground  substance  takes 
up  the  eosiu  stain  very  readily  while  the  cells  take  up  the 
hematoxylin.  There  are  also  a  few  degenerated  epithelial 
cells  in  the  mass  of  detritus.  The  stratum  lucidum  and 
stratum  granulosum  have  disappeared.  Xo  apparent  fluid 
exudation  accompanies  this  emigration  of  cells  through  the 
rete,  and  the  epidermal  cells  are  but  little  swollen,  nor  an-  the 
interepithelial  spaces  much  widened.  Large  numbers  of 
pigment  granules  are  also  scattered  throughout  the  papular 
lesion. 

In  Fig.  Ill  is  represented  a  section  of  the  whole  patch 
excised  showing  three  papules,  (/')  all  of  which  are  well 
marked.  One  shows  its  relation  to  a  hair  follicle  (P);  from 
the  second  it  is  evident  that  the  section  has  just  passed  out- 
side of  the  follicular  opening  as  e\  idenced  by  i  he  pr<  • 
the  lower  portion  of  the  follicle  (  // | ;  while  the  conned 
the  third  with  a  hair  follicle  is  seen  iii  another  Bection.  The 
more  pronounced  papules  show  that  they  arc  made  up  of  the 
same  materials  which  have  already  been  described,  with  the 
exception  thai  there  is  a  larger  amount  of  pigment  in  the 
lesions.  Directly  in  contact  with  the  hair  (£T)  there  is  awell- 
marked  hyperkeratosis  encircled  by  the  papular  lesions.  This 
hyperkeratosis  extends  nearly  half  way  down  fo  I  be  bail- 
follicle.  The- middle  papule  exhibits  completely  the  nature 
of  the  lesion  just  outside  of  the  hair;  it  consists  of  a  firm 
substance    imbedded    in    which    are   i  numbers   of 

degenerated    polynuclear    leucocytes,    lymphoid    cells,   many 
epithelial  cells  and  masses  of  pigment  granules.    The  m 
layer  beneath  consists  of  two  layers oi  i  jh  which  are 

emigrating    hundreds   of    wandering   cells.      There    i-    -one 
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widening  of  the  interepithelial  spaces,  but  no  marked  oedema. 
The  corium,  especially  directly  beneath  the  papules  and 
around  the  hair  follicles  shows  marked  changes.  In  the  first 
region  there  is  a  fairly  well  defined  area  consisting  of  the 
papilla'  and  upper  portion  of  the  corium,  in  which  are  massed 
large  numbers  of  lymphoid  cells,  numerous  polynuclear 
leucocytes  and  some  plasma  cells  with  dilated  blood-vessels. 

(Fig.  in,  c.) 

Around  the  hair  follicles  in  the  lower  portion  are  masses  of 
chiefly  round  mononuclear  cells,  some  plasmacells  and  epithe- 
lioid cells  and  a  few  mast  cells.  In  four  sections  typical 
tubercles  were  observed  in  this  situation  (Fig.  Ill,  G),  with 
giant  cells  forming  the  center  surrounded  by  numerous 
epithelioid  cells  and  mononuclear  round  cells  at  the  periphery. 
The  hair  follicles  themselves  are  unaffected.  The  blood-vessels 
(V)  throughout  the  corium  are  dilated,  are  surrounded  by 
numerous  mononuclear  round  cells,  a  few  plasma  cells  and 
numbers  of  polynuclear  leucocytes.  Two  unaffected  seba- 
ceous glands  were  seen  in  one  of  the  sections.  The  sweat 
ducts  and  sweat  glands  were  normal,  although  a  duct  was 
seen  passing  close  to  the  lesion.  The  blood-vessels  accom- 
panying the  sweat  duct  were  dilated  and  surrounded  by  addi- 
tional cells  as  were  other  vessels.  No  tubercle  bacilli  were 
found  in  any  of  the  sections  stained  for  this  purpose. 

Hebra  first  described  the  disease  and  named  it  lichen  scrof- 
ulosornrn  to  characterize  its  clinical  features.  He  declared 
that  it  was  always  acccompanied  by  other  symptoms  of 
scrofula.  The  disease  had  been  previously  described  as  lichen 
simplex  by  Erasmus  Wilson,  and  as  lichen  circumscriptus 
by  Cazenave.  Jacobi  in  1891  drew  attention  to  the  tubercular 
nature  of  the  lesions,  which  he  thought  to  be  a  perifollicular 
tuberculosis  of  the  skin.  Although  he  demonstrated  a  single 
tubercle  bacillus  in  one  of  his  sections,  an  inoculation  into 
guinea  pigs  gave  negative  results.  Later  (1896)  he  demon- 
strated the  presence  of  tubercle  bacilli  in  a  typical  case  and 
obtained  positive  results  in  a  rabbit.  In  1892  Sack  decided, 
after  a  careful  histological  examination,  that  the  disease  was 
a  miliary  tuberculosis  of  the  skin,  the  nodules  showing  a 
central  caseation,  then  giant  cells,  epithelioid  cells  and  small 
round  cells.  He  suggested  "tuberculosis  lichenoides  cutis" 
as  a  more  applicable  title.  Later  observers  have  apparently 
demonstrated  the  tuberculous  nature  of  the  affection  espe- 
cially of  the  severer  forms.  Thus  Jadassohn  found  in  19 
cases  14  associated  with  tuberculosis,  and  only  one  case  in 
which  no  such  disease  was  present.  He  was  of  the  opinion 
that  the  disease  was  non-bacillary,  but  that  it  was  a  disease  of 
tuberculous  persons.  Of  16  cases  treated  with  tuberculin  14 
reacted  typically,  but  although  inoculations  were  made  into 
guinea-pigs  from  nine  of  the  cases,  negative  results  followed. 
Kaposi  believes  that  there  is  nothing  to  prove  that  lichen 
scrofulosorum  is  a  manifestation  of  tuberculosis,  although  he 
asserts  that  tuberculosis  is  always  present.  In  Tilbury  Fox's 
six  cases  he  noted  the  presence  of  tuberculous  symptoms  in 
the  patients.  Pellizarri  succeeded  in  producing  tuberculosis 
in  a  guinea-pig  after  the  inoculation  from  one  case. 

Haushalter  (1898)  inoculated  4  guinea-pigs  from  2  cases 
and  they  became  infected  with  tuberculosis,  one  of  the  cases 
had  an  otitis  media,  the  other  a  tuberculous  lymph  gland  as 


well  as  enlargement  of  other  cervical  glands.  Some  German 
dermatologists,  e.  g.  Kromayer,  Kaposi  and  Lukasiewicz,  are 
opposed  to  the  tubercular  origin  of  this  disease  on  account  of 
the  absence  of  caseation,  the  mildness  of  the  affection  and  the 
rapid  recovery.  Only  a  very  few  cases  have  been  recorded  in 
France,  and  in  those  examined  histologically  no  tubercle 
bacilli  were  ever  demonstrated,  although  the  subjects  were 
tuberculous.  It  was  believed,  therefore,  by  the  French  der- 
matologists, Ilallopeau,  Brocq  and  Bureau  that  the  lesions  of 
lichen  scrofulosorum  were  uot  due  to  direct  infection  but  rather 
to  the  toxin  of  tuberculosis.  Hallopeau  reported  one  case 
which  was  associated  with  lupus.  The  lichen  eruption  was 
scattered  chiefly  over  the  trunk,  but  one  group  of  papules 
was  situated  directly  around  the  lupus  nodule  which  had  a 
scar  in  the  center.  In  Lefebre's  case  no  bacilli  were  found  in 
the  sections,  and  the  animal  inoculation  was  negative.  In 
both  the  cases  recorded  by  Morris  and  Crocker  tuberculous 
glands  were  present,  but  in  Walker's  case  tuberculosis  in  any 
form  was  absent,  neither  was  there  any  tuberculous  his- 
tory. 

With  reference  to  the  American  reports,  only  two  cases 
have  been  exhibited  at  the  meetings  of  Societies,  and  of  these 
only  clinical  histories  have  been  given.  In  all  the  cases 
recorded,  the  histological  findings  always  show  a  likeness  to 
those  in  tuberculosis,  but  in  most  instances  after  diligent 
search  no  bacilli  have  been  found  nor  was  the  disease  repro- 
duced in  guinea-pigs  after  inoculation.  The  inoculations, 
however,  which  have  resulted  successfully  have  demonstrated 
its  tuberculous  nature  in  those  cases.  My  own  case  is  a 
comparatively  mild  one  and  the  presence  of  bacilli  could  not 
be  demonstrated.  Clinically  it  presents  all  the  typical 
features  of  a  lichen  scrofulosorum  as  originally  described  by 
Hebra  with  the  exception  of  the  color,  which  would  naturally 
differ  in  a  negro's  skin.  Tilbury  Fox  called  attention  to  the 
fact  that  instead  of  always  appearing  in  groups,  the  papules 
may  occur  singly. 

Sack  in  his  desertions  and  drawings  shows  that  the  papule 
is  formed  by  the  miliary  tubercle  being  deposited  directly 
beneath  the  epidermis  and  by  some  slight  hyperkeratosis  of 
the  horny  layer. 

In  my  case  the  papules  consist  of  distinct  lesions  involving 
the  horny  layer,  and  form,  as  it  were,  a  dry  pustule. .  It  was 
neither  clinically  nor  histologically  a  pustule,  since  it 
appeared  to  be  made  up  of  a  homogeneous  ground  substance 
with  masses  of  nuclear  detritus  and  numerous  pigment  gran- 
ules. There  was  no  special  hyperkeratosis.  The  tubercular 
nature  of  the  disease  was  far  from  being  pronounced  histo- 
logically in  the  present  case  and  the  tubercles  were  situated 
around  the  lower  portion  of  the  hair  follicle. 

It  is  strange  that  a  tubercular  cutaneous  eruption  which 
yielded  so  readily  to  cod-liver  oil  should  arise  in  a  well-fed, 
healthy  child  with  good  hygienic  surroundings  and  without 
previous  history  of  tuberculosis.  Clinically  the  case  suggests 
the  adoption  of  Hebra's  title  of  lichen  scrofulosorum  or 
Unua's  folliculitis  scrofulosorum  rather  than  tuberculosis 
follicularis.  Since  successful  inoculations,  however,  have 
been  made  in  at  least  three  cases,  then  the  latter  title  would 
be  more  correct. 


<F*-{cAjvjJ 


Fig.  II. — Shows  a  commencing  papule  (A)  which  is  formed 
between  the  horny  layer  (JJ)  and  the  mucous  layers  (M\.  Numerous 
polynuclear  lencocytes  (/'i  and  lymphoid  cells  are  emigrating  through 
the  epidermis  to  the  horny  layer.  Two  papillae  \  B)  are  Blled  with 
wandering  cells  and  dilated  vessels. 


Fig.  I. — Photograph  of  a  ease  of  lichen  scrofulosorum  in  anegro 
girl.  The  lesion  can  be  best  seen  by  using  a  hand  magnifier  as  a 
small  scaly  papular  eruption. 
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Fig.  [II.— Sliows  thi  '■  ''■  p)i  ""'   '  >  i //i;   in   thi 
tWl,  the                         i  s  pening.     //.  //.  are  hail  Colli 
of  lymphoid,  plasma  and  conn                                                          "  leucocytes;    I     V,  dilated  blood- 
vessels;  <?,  is  a  tnbereli  ,     .  >t  the  hsir  follicle  IT;   P.isfat;   S 
D,  collection  of  cells  around 
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A  NEW  INSTRUMENT  FOR  MEASURING  HETER0PH0RIA  AND  THE  COMBINING  POWER  OF 

THE  EYES.* 


By  Frederick  Herman  Verhoeff,  Ph.  B., 
Student  of  Medicine,  Johns  Hopkins  University. 


This  evening  I  wish  to  describe  a  new  instrument  that  I 
have  recently  devised  for  the  estimation  of  certain  functional 
disturbances  in  the  extrinsic  muscles  of  the  eyes.  The 
Instrument  is  equally  useful  for  testing  both  the  heterophoria 
Bind  the  combining  power  of  the  eyes,  but  as  one  of  its  main 
features  is  that  of  a  phorometer,  I  shall  speak  of  it  as  a 
reflecting  phorometer. 

The  instrument  consists  essentially  of  four  mirrors,  two  for 
each  eye,  arranged  one  above  the  other  and  mounted  in  a 
rectangular  frame  so  as  to  rotate  on  axes.  The  axes  of  the 
two  upper  mirrors  are  in  the  same  line  and  are  parallel  to  the 
horizon  and  perpendicular  to  the  direction  of  sight.  The  axi 
of  the  lower  mirrors  are  parallel  to  each  other  and  lie  in 
planes  perpendicular  to  the  horizon,  and  parallel  to  the 
direction  of  sight.  The  distance  between  the  two  lower  axes 
jc  6.25  cm.-  This  distance  may  be  greatly  varied  without 
.  any  material  effect  on  the  accuracy  of  the  instrument, 
but  the  distance  given  was  chosen  as  the  most  convenient  one 
and  closely  approximates  the  average  distance  between  the 
eyes. 

The  lower  mirrors  are  made  as  large  as  possible  without 
their  interfering  with  one  another.     The  upper  mirroi 

me  size  as  the  lower  except  perhaps  a  little  longer.  A 
good  size  for  the  lower  mirrors  is  3  cm.  s  5.5  cm.,  and  for  lie- 
upper  mirrors  4  cm.  x  6  cm.  In  this  model  the  s  es  of  the 
upper  mirrors  are  5  cm.  ahove  the  middle  points  of  the  axes 
of  the  lower  mirrors,  but  this  distance  is  unnecessarily 


•Read  before  the  Johns  Hopkins  Hospital  Medical  Society,  Ian- 
nary  23,  and  before  the  Maryland  <  iphthalmological  and  Otological 
Society,  January  26,  L899. 


The  axes  of  the  lower  mirrors  are  at  an  angle  of  45  degrees 
to  the  perpendicular,  but  I  think  it  would  be  better  to  reduce 
this  angle  as  much  as  possible.  The  ideal  way  would  1"-  to 
have  the  axes  perpendicular,  but  this  is  impossible  since  the 
lower  mirrors  would  shut  oft'  the  view  from  the  upper  ones. 
One  of  the  upper  mirrors  is  permanently  set  at  an  angle  of  43 
degrees  to  the  perpendicular,  while  the  other  is  freely  movable 
about  its  axis,  and  to  its  outer  end  is  attached  a  lever,  15  cm. 
in  length,  which  is  arranged  to  move  along  a  scale  and  mark 
oft'  the  amount  of  rotation  of  the  lever.  Since  I  he  angle 
through  which  a  mirror  rotates  is  half  the  angular  deflection 
produced  in  a  ray  striking  it,  the  scale  must  be  made  so  that 
one-half  a  degree  of  rotation  of  the  mirror  corresponds  to  one 
degree  on  the  scale.  The  scale  must  be  still  furl  her  changed 
if  it  is  desired  to  have  it  register  prism-degrees. 

To  each  of  the  lower  mirrors  a  lever  is  firmly  attached  per- 
pendicular to  the  axis  at  its  middle  point.  These  levers  are 
each  8  cm.  Ion"/,  and  at  a  point  on  each,  6J  cm.  from  the 
mirror,  a  small  hole  is  drilled  about  the  size  of  a  cambric 
needle.  Below  this  another,  larger  hole  is  dialled  into  which 
a  key  is  fitted  similar  to  those  used  on  violins  for  tuning 
purposes.  To  a  partition,  placed  midway  between  these 
levers,  is  attached  another  lever  1  I  cm.  in  length  and  pivoted 
at  a  point  :! J  cm.  directly  behind  a  line  joining  the  two  levers 

and  extending  from  I  be  needle  hol< ne  to  1  be  similar  bole 

on  the  other.  Three  centimeters  from  the  pivol  of  this 
middle  lever  a  small  bole  is  bored  and  a  thread  is  then  run 
through  this  hole  by  means  of  a  needle  and  then  continued 
through  the  holes  of  the  other  two  levers.  The  thread 
connected  with  the  keys  on  these  levers  and  wound  np  until 
it  is 3.1  cm.  in  length  on  each  side.     It  must  be  firmly  fastened 
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in  the  hole  of  the  middle  lever  so  that  it  will  not  slip.  The 
thread  is  then  made  tense  by  means  of  rubber  bands  or  helical 
springs  attached  to  the  levers  and  then  to  the  sides  of  the 
frame.  The  object  of  the  middle  lever  is  to  produce  equal 
though  opposite  angular  displacements  in  the  two  laterally 
moving  levers. 


A  diagrammatic  representation  of  the  arrangement  of  the 
mirrors  and  levers  is  shown  in  Figs.  ]  and  2.  In  Fig.  1,  the 
two  upper  and  the  two  lower  mirrors  are  parallel  and  hence 
both  scales  register  zero.  In  Fig.  2,  one  upper  mirror  is 
rotated  to  estimate  hyperphoria  or  right  sursumduction  and 
the  middle  lever  is  depressed,  tilting  the  two  lower  mirrors 
towards  each  other,  to  estimate  exophoria  or  abduction. 


A  double  level  is  fastened  to  the  top  of  the  instrument  and 
the  latter,  resting  upon  a  suitable  stand  (I  have  been  using  a 
camera  tripod),  is  leveled  and  pointed  at  a  small  circular  spot, 
distant  twenty  feet  or  more.  To  find  the  zero  point  for 
lateral  displacement,  one  sights  over  one  of  the  lower  mirrors 
and  then  through  this  mirror  and  ascertains  whether  the 
image  is  in  line  with  the  object.  If  not,  the  middle  lever 
should  be  moved  up  or  down  until  this  condition  is  obtained 
and  then  zero  marked  on  the  scale  provided  for  the  purpose. 
One  must  then  sight  over  the  other  mirror  in  a  similar 
manner,  the  adjustment  being  made  this  time  however  by  the 
key  attached  to  the  lever  of  this  mirror.  A  one-half  decree 
prism  is  now  held,  base  in,  before  one  of  the  mirrors  and  the 
image  as  seen  through  both  prism  and  mirror  is  put  in  line, 
by  means  of  the  middle  lever,  with  the  object  as  seen  over 
them.  One  degree  must  now  be  marked  upon  the  scale  since 
there  is  a  lateral  displacement  of  one-half  degree  produced  on 


each  side.  Similarly  a  scale  of  degrees  for  both  esophoria  and 
exophoria  is  obtained.  To  obtain  the  zero  point  for  the  upper 
mirrors,  the  middle  lever  is  pulled  clown  until  both  images 
can  be  seen  with  one  eye  and  they  are  then  placed  on  a  level 
by  means  of  the  lever  attached  to  one  of  the  upper  mirrors. 
Another  method  is  to  put  the  middle  lever  at  zero  and  then 
view  a  horizontal  line  with  one  eye,  moving  the  lever  attached 
to  the  upper  mirror  until  the  line  is  apparently  continuous. 
By  the  use  of  prisms  an  empirical  scale  may  be  obtained  by 
this  method. 

After  the  zero  point  for  the  lateral  displacement  is  once 
obtained,  it  is  an  easy  matter  to  readjust  the  instrument  if  the 
threads  should  break  or  stretch.  All  that  is  necessary  is  to 
place  the  middle  lever  at  the  zero  mark  and  then  turn  the 
keys  attached  to  the  levers  of  the  lower  mirrors  until  the 
object  is  in  line  with  the  images  seen  through  the  mirrors. 

It  is  important  both  in  graduating  and  in  using  the  instru- 
ment to  have  the  object  at  the  same  height  as  the  instrument 
and  also  directly  in  front  of  the  latter. 

At  the  back  of  the  instrument  there  is  a  door  with  two 
horizontal  windows  cut  in  it  so  as  to  correspond  to  the  level  of 
the  eyes  and  their  distauce  apart.  On  a  pivot  on  the  inside  of 
the  door  is  a  shutter  so  arranged  that  when  worked  by  means 
of  a  string  it  alternately  closes  one  window  and  opens  the 
other,  one  being  always  closed  while  the  other  is  open.  It 
would  be  very  advantageous  to  have  this  shutter  worked  by 
some  sort  of  clock-work  arrangement. 

To  use  the  instrument,  the  patient  is  directed  to  sit  down 
behind  it,  place  his  eyes  on  a  level  with  the  windows,  and 
look  through  them  at  the  circular  spot,  which,  as  has  been 
said,  should  be  at  a  distance  of  about  twenty  feet.  The  levers 
are  then  placed  at  zero  on  both  dials  and  the  shutter  is  moved 
to  and  fro  at  a  moderate  rate  of  speed.  The  patient  is  now 
asked  to  state  whether  the  object  seems  to  move  or  not.  If 
not,  his  muscle  balance  is  perfect.  If  he  sees  the  object 
apparently  moving  obliquely,  the  outside  level",  that  is  the 
lever  attached  to  the  upper  mirror,  is  moved  until  the  patient 
.says  the  movement  is  horizontal  and  then  the  middle  lever  is 
adjusted  until  there  is  practically  no  movement.  The  outside 
lever  will  then  register  the  amount  of  hyperphoria  while  the 
middle  lever  registers  the  amount  of  exophoria  or  esophoria, 
according  as  it  is  below  or  above  the  zero  point. 

If  now  it  is  desired  to  measure  the  relative  adduction, 
abduction,  or  sursumduction  of  the  eyes,  that  is  the  combining 
power  of  the  eyes,  the  door  at  the  back  of  the  instrument  is 
opened  and  the  patient  directed  to  look  through  the  mirrors 
with  both  eyes.  He  will  then  see  the  object  single,  aud 
without  effort,  since  his  heterophoria  has  been  corrected  by 
the  previous  adjustments.  The  middle  lever  is  now  depressed 
until  the  patient,  by  the  greatest  effort  that  he  can  make,  is 
just  able  to  fuse  the  images.  The  dial  will  then  register  the 
number  of  degrees  of  abduction.  Similarly  the  amount  of 
adduction  and  of  right  and  left  sursumduction  may  be 
obtained. 

In  addition  to  the  test  with  the  shutter,  the  amount  of 
heterophoria  may  be  estimated  by  this  instrument  in  a  man- 
ner similar  to  that  adopted  when  prisms  are  used.  To  do 
this  all  that  is  necessary  is  to  produce  vertical  or  lateral  dip- 
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lopia  by  the  levers,  and  then  move  the  proper  lever  until  the 
images  are  in  line.     It  is  well  to  use  this  test  as  a  confirmation 

of  the  shutter  test. 


The  diagram,  Fig.  3,  is  intended  to  illustrate  in  as  simple  a 
manner  as  possible  the  construction  involved  in  locating  the 
position  of  the  image  for  each  eye.  The  relations  of  object 
and  mirrors  to  each  other  are  exaggerated  in  order  that  the 
construction  lines  may  be  more  plainly  seen.  The  mirrors 
are  in  their  primary  positions,  so  that  a  line  drawn  perpen- 
dicular to  the  axes  of  the  upper  and  lower  mirrors  will  be 
perpendicular  to  the  plane  of  the  lower  mirror.  0  is  the 
object,  M  and  J/'  the  mirrors.  From  <>,  a  line  0  A  is  so 
drawn  that  it  is  perpendicular  to  and  bisected  by  the  pro- 
longation of  M.  Similarly  from  A  the  line  A  /is  drawn  per- 
pendicular to  and  bisected  by  the  prolongation  of  J/'  at  K. 
All  the  rays  from  0  striking  M  will  be  reflected  in  lines 
Airected  from  .-1  and  these  rays  will  be  reflected  from  M',  in 
lines  directed  from  /.  Therefore  an  eye  directed  towards  the 
mirror  J/',  will  see  the  image  of  0  at  I.  The  actual  path 
taken  by  a  ray  of  light  from  0  is  indicated  by  the  line 
0  B  P  E.  The  locus  of  A,  as  M  is  rotated  on  its  axis,  A',  is 
evidently  the  circumference  of  a  circle  whose  radius  is  0  R. 
The  locus  of  /during  this  rotation  is  the  circumference  of  a 
circle  with  the  same  radius  but  whose  center  is  at  0,  R  C 
being  drawn  perpendicular  to,  and  being  bisected  by,  the  pro- 
longation of  M'. 

When  M'  is  rotated  on  its  axis,  which  lies  in  the  plane  of 
the  construction,  ic  is  evident  that  /  will  move  along  the  cir- 
cumference of  a  circle  perpendicular  to  the  prolongation  of 
M  and  whose  center  is  K.  This  circle  being  at  an  augle  to 
the  line  of  sight,  /will  apparently  take  an  elliptical  path. 

From  this  it  will  be  seen  that  when  the  middle  lever  is 
moved  the  image  pertaining  to  each  lower  mirror  moves  in 
the  circumference  of  a  circle  tilted  at  an  angle  of  45  degrees 
to  the  perpendicular  and  whose  center  is  at  the  foot  of  the 


perpendicular  drawn  from  theobject  to  the  axis  of  the  mirror. 
Since  the  projection  of  a  circle  is  an  ellipse,  the  image  of  each 
mirror  will  apparently  move  in  an  elliptical  course,  and  will 
thus  not  only  move  laterally,  but  also  upwards  to  a  slighi 
extent.  This,  of  course,  would  seriously  interfere  with  th< 
accuracy  of  the  instrument  if  each  lower  mirror  were  rotated 
independently,  but  by  the  arrangement  previously  described, 
both  mirrors  are  made  to  move  equally  though  in  opposite 
directions  and  hence  the  images  when  viewed  with  both  eves 
maintain  their  horizontally. 

If  the  test  object  is  a  perpendicular  line  its  image  will  gen- 
erate the  surface  of  a  cone  and  thus  when  projected  the  two 
images,  as  they  are  carried  apart,  will  make  increasing  angles 
with  each  other.  In  this  way  a  certain  amount  of  rotation  of 
the  eyes  on  their  principal  axes  could  be  measured,  and  with 
this  model  about  eight  actual  degrees  of  such  rotation  can  be 
determined.  This  method  is  entirely  distinct  from  that  just 
to  be  described. 

The  rotation  of  the  eye  on  its  principal  axis  is  spoken  of  as 
torsion.  Where  this  rotation  remains  constant  I  would  sug 
gest  that  the  term  torsional  strabismus  or  squint  be  used. 
Where  the  eye  has  simply  a  tendency  to  rotate,  the  term 
cyclophoria  has  been  suggested.  These  conditions  may  be 
accurately  determined  by  the  following  arrangement:  Two 
equal  circular  disks  each  having  two  perpendicular  lines 
drawn  through  its  center  are  placed  one  above  the  other  so 
that  one  of  the  perpendicular  lines  in  the  upper  disk  is  con- 
tinuous with  one  of  the  lines  in  the  lower.  The  upper  disk  is 
so  made  as  to  rotate  upon  its  center  when  desired  and  degrees 
should  be  marked  off  upon  the  background  to  which  it  is 
attached.  The  lower  disk  should  have  its  semi-circumference 
plainly  marked  off  in  degrees.  The  instrument  is  then 
pointed  at  the  two  disks  and  the  hyperphoria  lever  so 
manipulated  that  the  images  of  the  two  are  exactly  Bupe) "im- 
posed. The  patient's  esophoria  or  exophoria  should  be 
corrected  by  prisms. 

To  measure  the  amount  of  torsion  the  eyes  are  capable  of 
undergoing,  that  is.  the  torsional  combining  power  of  the 
eyes,  the  upper  disk  is  rotated  until  the  lower  or  upper  lines 
are  beginning  to  be  seen  double  and  the  number  of  degrees 
read  off.  To  test  the  torsional  squint,  the  upper  disk  is 
rotated  until  only  two  lines  are  seen  ami  the  number  of  degrees 
read  off.  To  test  the  cyclophoria  it  is  best  to  rotate  tin' 
upper  disk  a  definite  number  of  degrees  and  then  have  the 
patient  read  off  the  number  on  the  lower  disk  as  he  sees  it. 
the  difference  between  the  patient's  reading  and  the  number 
of  degrees  the  upper  disk  has  been  rotated  will  lie  tin-  number 
of  degrees  of  cyclophoria. 

From  a  few  experiments  made  upon  myself  and  others,  I 
am  inclined  to  believe  that  normal  eyes  have  little  or  no 
torsional  combining  power.  In  the  few  cases  I  have  examined 
I  have  not  found  the  slightest  evidence  of  cyclophoria  in  tin 
otherwise  normal  eye.  Considering  tin-  disinclination 
normal  eye  to  undergo  torsion,  it  seems  to  me  that  if  cyclo 
phoria  were  present  to  any  extent  it  would  soon  lead  to  tor- 
sional squint  and  produce  amblyopia  in  one  of  tie 

A  certain  amount  of  angnlar  displacement  of  the  vertical 
lines  may  be  produced  without  diplopia  resulting,  but  this  is 
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not  overcome  by  rotation  of  the  eye,  however,  as  diplopia  is 
almost  immediately  produced  by  the  equal  angular  displace- 
ment of  the  horizontal  lines.  The  phenomenon  must  be  due, 
I  think,  to  a  psychical  compensation,  if  I  may  be  permitted  to 
use  such  an  expression. 

The  reason  this  psychical  compensation  is  so  much  greater 
for  the  perpendicular  lines  than  for  the  horizontal  is  due,  I 
think,  to  the  fact  that  in  viewing  perspectives,  the  eyes  have 
a  stimulus  to  fuse  non-corresponding  points  that  are  displaced 
laterally,  while  there  is  no  call  upon  them  to  fuse  perpen- 
dicular displacements,  the  eyes  being  always  upon  the  same 
plane  with  regard  to  each  other. 

In  this  connection  I  quote  the  following  from  G.  T.  Ste- 
vens*: "  It  is  an  interesting  as  well  as  an  important  practical 
fact,  and  one  to  which  little  attention  has  been  given,  that 
horizontal  lines  cannot  be  held  in  union  while  being  rotated 
from  the  horizontal  direction  to  au  extent  nearly  equal  to  that 
in  which  vertical  lines  can  beheld  in  union.  If  vertical  lines 
can  be  held  in  union  with  a  rotation  of  20  degrees  or  more, 
horizontal  lines  become  double  with  a  total  rotation  for  both 
tubes  of  from  6  to  8  degrees.  Indeed,  it  requires  some  prac- 
tice to  hold  the  lines  in  union  with  a  rotation  of  each  tube 
either  out  or  in  to  the  extent  of  3  degrees." 

Stevens  made  his  observations  by  means  of  an  instrument 
which  he  calls  the  Clinoscope.  This  instrument  enables  him 
to  superimpose  various  figures.  The  observation  just  quoted 
was  made  by  superimposing  two  straight  lines  only.  Stevens 
believes  the  phenomenon  is  due  to  differences  in  torsion,  for 
he  says:  "A  very  considerable  latitude  is  permitted  in  respect 
to  the  position  of  the  vertical  lines  and  the  torsional  act  may 
overcome  an  important  normal  deviation."  My  experiments, 
however,  lead  me  to  believe  that  what  Stevens  has  been  study- 
ing is  not  the  amount  of  torsion,  but  the  variations  in  the 
psychical  compensation  for  the  different  meridians  of  the  eye. 
I  have  found  that  the  greatest  angle  of  separation  of  the  lines 
at  which  they  may  still  be  fused,  depends  to  a  certain  extent 
upon  their  length  or  what  is  just  the  same  thing,  upon  the 
distance  at  which  they  are  observed ;  the  greater  the  distance, 
the  greater  the  angular  displacement  allowed.  This  could 
not  be  the  case  if  the  phenomenon  were  due  to  torsion.  On 
the  other  hand,  if  due  to  a  psychical  compensation  for  non- 
corresponding  points,  the  increase  in  the  angle  with  the 
increase  in  the  distance  would  be  expected,  since  the  extremi- 
ties of  the  lines  would  have  to  be  placed  farther  apart  in  order 
for  the  extremities  of  their  retinal  images  to  be  the  same  dis- 
tance apart  as  before  the  increase  in  distance. 

Another  observation  that  I  have  made  seems  to  prove  con- 
clusive! v  that  it  is  not  by  undergoing  torsion  that  the  eyes 
combine  lines  which  are  placed  at  an  angle  to  each  other. 
This  observation  was  made  by  having  the  upper  part  of  the 
vertical  line  on  one  disk  separate  from  its  lower  part  so  that 
it  could  be  put  at  an  angle  to  the  latter.  If  the  upper  part  is 
rotated  it  will  be  seen  that  the  line  is  no  longer  continuous, 
but  consists  of  two  radii  of  the  disk  placed  at  an  angle.  This 
line  is  readily  fused  with  the  vertical  line  on  the  other  disk 
even  when  its  two  parts  are  at  an  angle  of   more  than   10 


degrees.  It  is  inconceivable  that  such  a  line  could  be  com- 
bined with  a  straight  line  by  a  process  of  torsion,  since  at 
least  one  of  the  eyes  would  have  to  rotate  in  two  opposite 
directions  at  one  time,  but  the  assumption  of  the  existence  of 
a  psychical  compensation  explains  the  phenomenon  here  just 
as  satisfactorily  as  when  both  verticals  are  straight  lines. 


F.c4- 


In  Fig.  1  the  upper  disk,  A,  has  been  rotated  8  degrees, 
while  the  lower  disk,  B,  is  in  the  primary  position.  C  repre- 
sents the  appearance  presented  to  the  eyes  when  A  and  B  are 
superimposed.  In  Fig  5  the  upper  and  lower  parts  of  the 
vertical  on  A  have  each  been  placed  at  an  angle  of  5  degrees 
to  the  perpendicular,  and  are  thus  at  an  angle  of  10  degrees 
to  each  other.  The  horizontal  line  remains  perpendicular  to 
the  lower  part  of  the  vertical  line  and  hence  has  been  rotated 
5  degrees.  C  shows  the  appearance  when  A  and  B  are  super- 
imposed. It  will  be  noticed  that  the  angle  between  the  two 
parts  of  the  displaced  vertical  line  on  C,  is  less  than  the 
corresponding  angle  on  A. 


F,c  5 


*  Archives  of  Ophthalmology,  Vol.  XXVI,  pg.  201. 


In  the  proper  use  of  the  reflecting  phorometer  the  shape  of 
the  object  to  be  viewed  is  of  very  great  importance.  As 
mentioned  above,  when  the  images  are  displaced  lateralis 
they  are  also  inclined  towards  or  away  from  each  other  and 
consequently  it  would  be  impossible  to  combine  them  if  the 
object  were  a  line,  unless  the  eye  underwent  torsion.  This, 
I  find,  it  refuses  to  do,  and  it  is  necessary  to  adopt  a  plan  to 
overcome  the  difficulty.  Practically  I  have  found  that  the 
images  of  a  small  circular  spot  about  3}  cm.  in  diameter  are 
readily  combined.  As  a  matter  of  fact,  the  images  of  the 
round  spot  when  lateral  separation  is  produced  are  converted 
into  ellipses  whose  axes  are  inclined  to  one  another,  just  as  in 
the  case  of  the  straight  line,  but  there  does  not  seem  to  be 


May.  1309.] 


JOHNS  HOPKINS  HOSPITAL  BULLETIN. 


enough  difference  in  the  images  to  interfere  with  perfect 
fusion.  Theoretically  a  sphere  should  be  employed  as  the 
object,  for  no  matter  how  rotated  its  projection  would  bra 
circle.  If  used,  however,  it  must  be  evenly  illuminated 
otherwise  the  shading  would  defeat  the  purpose  in  view. 
Lighted  caudles,  of  course,  cannot  be  employed.  The  best 
arrangement  is,  either  a  small  white  circular  spot  on  a  black 
background  of  good  size,  or  a  lamp  with  a  round  window. 

The  number  of  degrees  the  hyperphoria  lever  moves  is 
almost  exactly  half  the  number  of  degrees  of  the  vertical 
displacement  of  the  images.  It  is  not  exactly  half,  however, 
because  the  circumference  which  measures  the  angle  made  by 
the  moving  image,  has  for  a  center  a  poiut  a  little  in  front  of 
ih.'  eve.  (Fig.  3,  C).  But  at  a  distance  of  20  feet  this  error 
is  not  appreciable,  and  even  if  it  were  the  dial  could  be 
graduated  empirically.  The  closer  the  mirrors  are  together 
and  the  nearer  the  eye  is  held  to  them  the  less  is  the  error. 
For  the  near  point,  however,  the  error  becomes  considerable, 
and  if  it  is  desired  to  test  hyperphoria  for  the  near  point  a 
special  scale  is  necessary. 

Ju  a  theoretically  more  perfect  instrument,  it  would  be 
necessary  to  have  both  the  lateral  and  vertical  movements 
produced  by  the  lower  mirrors.  This  would  entail,  however, 
a  more  complicated  mechanism,  and  I  think  it  is  hardly 
demanded.  In  this  model  only  one  of  the  upper  mirrors  is 
moved.  It  would  be  better,  however,  to  have  them  so  arranged 
that  they  would  move  equally  but  in  opposite  directions.  This 
is  so,  because  if  the  lower  mirrors  be  tilted  for  a  high  degree 
of  lateral  displacement,  the  moving  of  one  upper  mirror  would 
produce  a  movement  of  the  image  along  an  oblique  line 
instead  of  a  vertical  one  and  hence  diminish  or  increase  the 
reading.  This  error  is  very  slight,  however,  and  diminishes 
directly  with  the  amount  of  lateral  displacement. 

The  center  of  the  curve  along  which  the  lateral  movement 
of  each  image  is  made,  is,  for  practical  purposes,  at  the  inter- 
section of  the  line  of  sight  with  the  axis  of  the  lower  mirror. 
Since  the  eye  is  a  short  distance  behind  this  point,  the  lateral 
movement  for  near  objects  is  perceptibly  less  than  that  regis- 
tered by  the  instrument.  It  is  thus  necessary  to  make  a  scale 
for  the  near  point  and  on  this  model  I  have  done  so,  taking 
as  the  near  point  an  object  whose  image  is  30  cm.  from  the 
eye.  The  method  of  obtaining  the  scale  must  be  modified 
from  that  adopted  for  the  20  ft.  scale,  since  the  image  is 
about  as  far  back  of  the  real  object  as  the  distance  between 
the  upper  and  lower  mirrors.  The  difficulty  is  overcome  by 
laving  an  upright  line  at  this  distance  behind  the  object  and 
in  making  the  scale  the  image  is  adjusted  with  regard  to  this 
line  and  not  with  regard  to  the  object. 

The  range  of  this  model  is  from  10  degrees  of  exophoria  to 
15  degrees  of  esophoria.  If  additional  range  is  required  all 
that  is  necessary  is  to  add  prisms  to  the  cells  at  the  back  pro- 
vided for  the  purpose.  Thus  if  a  5-degree  prism,  ba 
frere  added  before  each  eye,  the  range  obtained  would  be  from 
0  degrees  to  25  degrees  esophoria,  and  if  base  in,  from  5 
degrees  esophoria  to  20  degrees  exophoria. 

There  may  be  some  objections  raised  to  the  use  "f  I  be  thread 
in  this  instrument.  I  must  admit  that  it  does  seem  rather 
reckless  to  have  the  accuracy  of  the  instrument  hanf 
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thread,  as  it  were,  but  the  little  likelihood  of  the  thread  being 
broken  and  the  ease  with  which  a  new  thread  can  be  inserted 
and  the  instrument  readjusted,  I  think  fully  warrant  its  use. 
Other  mechanisms  could  be  devised  for  the  purpose,  but  1 
think  they  would  not  increase  (he  accuracy  of  the  instrument 
to  any  extent. 

The  advantages  of  the  instrument  are  obvious.  Even  with- 
out the  use  of  the  shutter  mechanism  it  has  the  same  advan- 
tage that  Stevens'  phorometer  has  over  the  ordinary  prism 
test.  This  lies  in  the  evenness  and  rapidity  with  which  the 
reading  may  be  obtained.  In  Stevens'  phorometer,  it  is  neces- 
sary to  separate  the  images  primarily  at  a  distance  equal  to 
the  limit  of  the  instrument,  that  is  about  10  degrees, and  they 
are  farthest  apart  when  the  heterophoria  is  least,  and  there- 
fore most  difficult  to  estimate.  I  think  this  is  a  decided 
disadvantage,  for  one  image  is  on  the  fovea  while  the  other  is 
on  a  less  sensitive  portion  of  the  retina,  and  it  is  consequently 
not  only  more  difficult  for  the  patient  to  estimate  their  rela- 
tive positions,  but  he  is  likely  to  overlook  or  suppn 
image  entirely.  In  the  reflecting  phorometer,  on  the  other 
hand,  the  images  need  be  separated  only  so  far  as  to  produce 
constant  diplopia. 

Moreover,  such  difficulties  are  entirely  overcome  by  the  use 
of  the  shutter  previously  described.  By  means  of  this  it  is 
possible  to  locate  the  images  upon  corresponding  points,  in 
fact  upon  the  foveas  of  both  eyes.  The  very  slightest  heter- 
ophoria is  thus  detected  at  once,  the  image  apparently  moving 
in  one  direction  or  another,  and  when  the  apparent  movement 
is  overcome  by  moving  the  levers,  not  only  the  esophoria  or 
exophoria  is  indicated  on  the  scale,  but  the  amount  of  hyper- 
phoria as  well.  I  have  not  tested  the  instrument  with  cases 
of  amblyopia,  but  it  is  extremely  likely  that  it  will  prove  of 
the  greatest  value  in  just  such  cases,  since  the  patient  is 
seeing  with  only  one  eye  at  a  time  and  hence  has  little  tend- 
ency to  suppress  either  image. 

In  testing  the  strength,  or  really  the  combining  power,  of 
the  eye  muscles,  the  instrument  has  very  decided  advantages. 
Ordinarily  in  testing  the  combining  power  of  the  muscles, 
first  one  prism  and  then  another  is  placed  before  the  patient's 
eyes  until  a  strength  is  reached  which  the  patient  cannot 
overcome  and  diplopia  is  produced.  The  objection  to  this 
method  is  that  the  patient  is  tired  out  by  having  to  overcome 
prisms  so  many  successive  times,  and  one  can  never  be  sure 
that  he  is  not  suppressing  one  image.  With  this  instrument, 
however,  separation  of  the  images  is  gradually,  though  quickly, 
produced  by  the  proper  lever,  and  when  the  patient  says  the 
images  are  slipping  apart  the  result  is  read  off  on  the  scale. 
This  occupies  no  more  time  that  ii  hikes  I..  read  ii. 

Another  very  important  use  to  which  the  instrument  can 
be  put  is  to  give  gymnastic  exercise  to  the  eye  muscles.  By 
moving  the  lever,  the  patient  himself  can  do  this,  not  by  jerks 
as  with  prisms,  but  smoothly,  and  1  find  that  if  is  possible  for 
the  eye  muscles  to  abduct,  adduct,  or  snrsumduci  to  ;i  greater 
extent  than  with  prisms  and  that  it  is  not  so  fatiguing  to  the 
eyes.  By  the  use  of  this  instrument  I  have  no  doubt  that 
ezerciseof  the  muscles  of  the  eyes  will  produce  mon 
factory  results  than  have  hitherto  been  generally  claimed  for 
it. 
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I  wish  to  express  my  great  obligations  to  Mr.  R.  F.  Rand 
for  the  very  careful  drawings  he  has  made  for  me,  and  to  Dr. 
James  Bordley,  Jr.,  for  looking  over  the  literature.  So  far  as 
he  has  gone,  Dr.  Bordley  has  found  no  mention  of  any  instru- 
ment at  all  similar  to  this  one. 

During  a  discussion  following  the  reading  of  the  above 
paper  before  the  Maryland  Ophthalmological  and  Otological 
.Society,  my  attention  was  called  by  Dr.  Hiram  Woods  to  an 
article  by  Dr.  Alexander  Duane  in  the  New  York  Medical 
Journal  for  August  3rd,  1889.  In  this  article  Dr.  Duane 
describes  a  test  for  the  insufficiencies  of  the  ocular  muscles 
that  he  calls  the  parallax  test.  The  principle  of  this  test,  I 
find,  is  undoubtedly  the  same  as  that  involved  in  the  shutter 
test  as  described  by  me.  "  It  consists  of  shifting  the  screen 
from  one  eye  to  the  other  and  making  the  patient  observe  if 
the  image  moves,  aud  if  so,  in  what  direction."  Dr.  Duane 
measures  the  amount  of  insufficiency  by  determining  the  prism 
required  to  overcome  the  movement  in  any  one  direction,  and 
he  claims  that  the  test  is  an  extremely  delicate  one,  especially 
for  hyperphoria.  Dr.  Duane  evidently  shifted  the  screen  by 
hand,  and  it  seems  to  me  that  if  lie  obtained  such  excellent 
results  in  this  rough  way,  the  test,  used  in  connection  with 


the  reflecting  phorometer  in  the  way  I  have  described,  should 
prove  of  still  more  value. 

I  have  given  personal  instructions  regarding  points  neces- 
sary to  the  manufacture  of  the  instruments  to  E.  B.  Meyro- 
witz,  of  New  York,  from  whom  in  future  they  can  be  obtained. 

Discussion. 

Dr.  Theobald. — I  think  Mr.  Verhoeff  has  devised  an 
instrument  that  is  going  to  be  of  distinct  value  aud  one 
having  decided  practical  merits.  The  shutter  device,  so  far 
as  I  know,  is  entirely  novel  and  very  ingenious,  and  accom- 
plishes exactly  what  is  aimed  at.  The  instrument  combines 
with  the  qualities  of  the  Stevens'  phorometer  the  power  to 
determine  the  ability  of  the  muscles  to  fuse  images;  in  other 
words,  it  gives  the  strength  of  the  muscles  in  overcoming 
diplopia.  At  the  same  time  it  is  simjde  and  not  likely  to  get 
out  of  order.  I  at  first  made  the  criticism  that  if  one  of  its 
strings  should  be  broken  it  would  be  difficult  to  get  the 
instrument  gauged  again,  but  Mr.  Verhoeff  promptly  threw 
it  out  of  gear  and  in  a  few  moments  had  it  rearranged, 
showing  that  objection  was  not  well  founded. 

I  congratulate  him  upon  having  done  such  an  excellent 
piece  of  work,  and  I  think  the  oculists  will  consider  it  an 
instrument  of  great  practical  value. 


ON  THE  SOLUTION  OF  MERCURY  IN  THE  BODY. 

By  Arthur  Smith  Chittendex. 

{From  the  Pharmacological  Laboratory  of  Johns  Hopkins  University.) 


The  apparently  ready  absorption  of  metallic  mercury  and 
its  subsequent  elimination  in  a  soluble  form  has  led  numerous 
investigators  to  inquire  into  the  action  of  the  body  juices  upon 
the  apparently  insoluble  metal. 

That  inunctions  of  finely  divided  mercury  or  the  inhalation 
of  the  vapor  can  give  rise  to  marked  symptoms  of  mercurial 
poisoning  has  long  been  a  matter  of  common  knowledge.  That 
this  fact  involves  somewhere  and  somehow  a  solution  of  the 
metal  is  obvious;  and  the  determination  of  the  place  aud 
nature  of  this  solution  has  held  the  attention  of  mauy  inves- 
tigators. 

For  some  time  it  was  supposed  that  the  blood  exercised  an 
oxidizing  influence  on  the  metal;  and  although  this  belief 
obtains  substantially  today  among  pharmacologists,  yet  the 
experiments  which  first  led  to  this  vie\,  have  long  been  con- 
sidered fallacious.  For  purposes  of  investigation  the  method 
of  introducing  mercury  into  the  blood  usually  consisted  in 
anointing  either  abraded  or  vesicated  surfaces  with  quan- 
tities of  mercurial  ointment :  animals  were  also  compelled  to 
inhale  mercurial  vapor.  As  a  result  of  these  experiments, 
soluble  mercury  was  found  in  the  blood,  urine,  and  feces, 
and  apparently,  also  in  the  form  of  metallic  globules,  in  the 
depth  of  the  epithelium  and  in  the  dejecta. 

Oberbeck*  in  a  series  of  painstaking  experiments  found,  upon 


!Oberbeek,  Mercur.  u.  Syphilis.     Berlin,  1801. 


making  microscopic  sections  of  the  area  treated  with  mercu- 
rial ointment,  that  the  corium  was  infiltrated  with  minute 
globules  of  the  metal.  After  a  similar  inunction  of  vesi- 
cated surfaces,  Zuelzer*  found  the  ducts  of  sebaceous  glands 
as  well  as  the  sheaths  of  the  hair  follicles  filled  with  the 
metallic  globules. 

In  a  paper  some  years  previous  to  the  foregoiug,  Hoffmannf 
obtained  precisely  opposite  results  in  a  series  of  similar  experi- 
ments. It  remained  for  llindlleischj  to  repeat  these  investi- 
gations and  to  determine  the  reason  of  the  discrepancy  in 
results. 

After  anointing  an  unabraded  surface  and  cutting  sections 
as  described,  he  found  that  if  he  sectioned  with  the  blade 
passing  through  the  deeper  tissues  first  and  out  through  the 
skin,  no  globules  of  metal  appeared  in  the  corium  and  deeper 
structures;  whereas,  if  he  reversed  the  block  and  cut  through 
the  skin  first,  the  mercury  droplets  could  be  made  out  in  the 
depths  of  the  tissue.  In  other  words,  the  metal  was  carried 
iuto  the  tissues  mechanically  in  sectioning. 

In  the  experiments  in  which  inunction  on  abraded  surfaces 
was  practiced  and  in  which  the  insoluble  metal  was  found  in  the 
internal  organs,  the  lymphatic  spaces  and  the  capillaries  werq 


*  Wein.  Medicinal  Halle,  1864. 

f  Hoffmann,  Inaug.  Diss.     Wurzburg,  1854. 

X  Rindfleisch,  Arch.  f.  Dermat.  u.  Syph.,  1870. 


.May.   1899.] 


JOHNS  HOPKINS   nOSPITAL   BULLETIN. 


93 


doubtless  opened    and   the   metal    was    picked    up    U     the 
circulation. 

The  appearance  of  metallic  globules  in  the  faeces  of  dogs 
which  have  been  anointed  with  mercurial  ointmenl  may  also 
be  explained  by  the  fact  that  unless  the  ears  alone  be  treated, 
it  is  almost  impossible  to  prevent  the  animal  from  licking  off 
and  swallowing  the  mercury. 

According  to  Hermann.*  generally  speaking,  metallic  mer- 
cury cannot  as  such  pass  through  the  intact  epithelium  in  any 
part  of  the  body.  This  is  true  of  the  respiratory  epithelium 
as  well  as  of  any  other.  In  cases  where  the  mercurial  vapor  is 
inhaled,  the  metal  is  found  condensed  upon  the  surface  of  the 
epithelium,  no  globules  passing  beneath  the  surface  unless 
they  enter  by  some  break  in  its  continuity.  Still  other  inves- 
tigators, such  as  Hoffmann,  Rohrig,  Barensprung,  Neumann 
and  Fleischer  concur  in  this  opinion. 

If.  then,  in  inhalation  and  inunction  experiments  insoluble 
mercury  does  not  pass  through  the  intact  skin  to  be  acted 
upon  by  the  circulating  fluids  of  the  body,  but  does  appear  in 
soluble  form  in  the  blood  and  dejecta,  what  are  the  factors 
effecting  solution  ?  They  may  be  found  in  two  situations  :  in 
the  secretions  on  the  surface  and  in  the  menstruum  of  the  oint- 
ment. That  the  secretions  of  the  skin  contain  materials  which 
will  effect  the  solution  of  mercury  has  been  sufficiently  proven. 
Lewald  has  shown  that  by  treating  mercury  with  ammonium 
bntyrate,  a  component  of  the  secretion  of  the  skin,  solution 
follows;  moreover,  the  sebaceous  secretion  contains  various 
other  agents  capable  of  acting  in  this  way. 

When  mercury  is  precipitated  on  the  respiratory  epithelium 
in  inhalation  experiments.  Hermannf  says  that,  aside  from  the 
oxidation  processes  which  might  be  effected  by  the  air  in  pass- 
ing oyer  these  surfaces,  we  must  suppose  some  supplementary 
oxidation  as  a  result  of  the  activities  of  the  tissue  juices. 
•  borne  out  by  the  researches  of  Eindtleischt  wherein 
he  finds,  after  introducing  blue  ointment  into  the  conjuncti- 
val sac  and  suturing  the  eyelids,  that,  although  inflammation 
has  occurred  and  pus  has  formed,  subsequent  section  of  the 
glycerine  fails  to  reveal  any  metallic  globules. 
The  questionable  methods  of  experimentation  and  the  wide 
discrepancy  in  the  results  of  investigation  lead  Schmiedeberg§ 
to  cast  serious  doubt  upou  the  power  of  the  blood  to  oxidize 
mercury. 

The  possibility  that   the  various   investigators  refer- 
may  have  unwittingly  introduced  soluble  mercury  and  there- 
fore obtained  positive  results  is  apparent,  and  it  was  with  this 
eontingency  in  mind  that  Fiirbringer||  devised  a  method  cal- 
culated to  eliminate  experimental  errors. 

Having  rubbed  up  definite  amounts  of  mercury  with  gum 
arable  and  glycerine,  he  obtained  a  dark -gray  emulsion  from 
which  the  larger  globules  separated  out  on  standing;  the 
remaining  globules  were  exceedingly  fine  and  remained 


•Hermann,  Toxikologie,   Berlin,   IS74.     Also  Harnack,  Arzm 
mittellehre.     Leipzig,  1883. 
tLoc.  cit.     Also  Harnack,  loc.  cit. 
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gSchmiedeberg,  Arzneimittellebre,  Leipzig,  1895. 
II  Furbringer,  Virch.  Arch.,  1880,  B-1.  62. 


Pension.  In  the  supernatant  liquid  Furbringer  found  only 
rery  minute  amounts  of  mercury;  this  emulsion  he  injected 
■  nto  the  femora]  veins  of  dogs.  After  a  definite  time, varying 
from  twelve  hours  to  seven  .lays,  he  drew  off  and  immediately 

defibrinated  the  blood.     Eaving  allowed  bhe  bl I  to  stand 

until  the  corpuscles  had  settled  to  the  bottom,,  the  serum  was 
decanted  off  and  the  organic  matter  destroyed  by  oxidation  with 
IK'l  and  KC10.;the  resulting  solution  was  then  submitted  to 
electrolysis  and  positive  evidence  obtained  in  a  number  of 
experiments  of  the  presence  of  soluble  mercury. 

In  five  experiments  in  which  the  animals  were  killed  respec- 
tively, one,  two,  three,  five  and  six  days  after  injections,  the 
chemical  manipulations  afforded  plain  evidence  of  Hie  pres 

enceof  mercury    in   the  lor f  mercuric  iodide  rings.      In 

four  experiments  no  mercuric  iodide  whatever  could  be 
detected,  and  in  three  further  instances  the  presence  of  mer- 
cury was  questionable,  as  if  could  not  be  asserted  positively 
that  mercuric  iodide  was  obtained. 

Ffirbringer's  work  is  open  to  criticism  in  two  particulars. 
In  the  first  place,  it  is  possible  that  a  soluble  compound  is 
formed  when  mercury  is  rubbed  in  a  mortar  with  solutions  of 
gum  arabic.  Here,  certainly,  we  have  an  exposure  of  finely 
divided  mercury  to  oxygen,  organic  substances  and  to  salts  of 
potassium,  calcium  and  magnesium.  That  it  is  possible  for  a 
soluble  compound  to  be  formed  under  these  circumstances, 
Furbringer  admits;  for,  when  his  emulsions  were  allowed  to 
stand  for  a  long  time  in  loosely  stoppered  vessels,  a  soluble 
mercurial  compound,  presumably  mercurous  mucate,  was 
obtained.  This  possibility  is  further  strengthened  by  the 
experiments  of  many  investigators  which  show  that  when 
mercury  is  shaken  with  fluids  containing  salts  and  proteids  a 
small  amount  of  a  soluble  mercurial  salt  is  formed. 

A  second  criticism  is  that,  oxidation  of  blood  serum  with 
HC1  and  KCIO.  will  make  soluble  any  metallic  mercury  which 
may  be  in  suspension  in  the  serum. 

In  justice  to  Furbringer  it  must,  however,  be  stated  that 
he  attempted  by  means  of  control  experiments  to  show  that  he 
had  not  introduced  soluble  mercury  into  his  animals  and  that 
the  operation  of  defibrinating  lie- blood  and  the  subsequent 
chemical  manipulations  could  not  account  for  the  mercury 
found  in  those  of  his  experiments  which  yielded  positive 
results. 

Bearing  in  mind  the  criticism  made  upon  previous  in 
gations  of  this  character,  it.  is  the  objecl  of  this  paper  to  pre- 
sent a  method   which   shall,  in    so  far  as   may  be,  eliminate 
questionable  details  of  experimental  ion. 

I  have  chosen  the  urine  an. I  faeces  as  the  objects  of  investi- 
gation because  tbej  seemed  to  present,  theleasl  possibilities  of 
error;  in  so  doing,  the  dangers  of  oxidation  and  contamina- 
tion of  the  mercury  by  salts  and  fatty  acids  of  are 
avoided. 

Method  or  Preparing   \m>  Injecting  the  Mercury. 

An  alcoholic  solution  of  mercuric  chloride  was  treated  with 
stannous  chloride  until  all  the  mercury  was  precipitated  in  a 
finely  divided  form;  Ibis  was  tillered  ami  washed  with  hot 
water  until  the  lilt  rat.'  gave  no  precipitate  with  silver  chloride. 
The  residue  on  1 1.  ..  r  was  then  suspended  in  a  physi- 
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ological  salt  solution  ;  when  examined  under  the  microscope 
this  suspension  showed  the  presence  of  globules  of  mercury 
which  were  smaller  than  a  red-blood  corpuscle. 

Having  dissected  out  the  femoral  artery  and  clamped  it 
centrally,  about  5  com.  of  this  suspension,  containing  approxi- 
mately 0.25  g.  of  metallic  mercury,  was  injected  peripherally 
into  the  artery  of  each  of  four  dogs. 

The  needle  was  withdrawn  and  in  each  case  the  clamp 
removed  and  the  wound  closed  by  deep  and  subcutaneous 
sutures.  By  thus  deeply  burying  the  artery  the  possibility 
of  hemorrhage  or  of  the  animal  licking  up  mercury  was  obvi- 
ated. The  urine  and  fasces  of  these  animals  were  collected  for 
a  period  of  six  weeks  after  the  injection  and  analyzed  for 
mercury. 

jIethod  of  Detecting  the  Mercury  in  the  Urine 

AND   FiECES. 

For  the  method  of  detecting  and  determining  the  mercury 
in  the  urine  and  faeces  I  am  indebted  to  Wiuternitz*  I  con- 
structed a  system  of  three  upright  glass  tubes  each  of  which 
connected  with  a  common  T-tube  and  contained  a  roll  of  pure 
copper  gauze  20  cm.  in  length.  The  urine  was  collected  from 
time  to  time,  filtered,  acidulated  to  1  per  cent,  with  HC'l  and 
passed  over  the  copper  rolls  through  the  uppermost  arm  of 
the  T-tnbes. 

Karh  day's  urine  passed  through  this  system  six  times  and 
the  collecting  was  continued  for  six  weeks.  The  rolls  of  cop- 
per gauze  were  then  withdrawn  from  the  tubing,  washed  with 
water,  alcohol  and  ether  and  submitted  to  a  high  temperature 
in  the  combustion  furnace  for  one  hour. 

In  glowing  the  copper  rolls,  a  bayonet  tube  was  used  which 
contained  beyond  the  rolls  of  gauze  a  layer  of  copper  oxide 
and  a  spiral  of  silver  wire  separated  by  suitable  asbestos  plugs. 
In  the  straight  end  of  the  tube  which  projected  from  the  fur- 
nace a  small  bulb  was  blown  and  in  this  were  placed  leaves  of 
gold  foil. 

During  the  heating  a  stream  of  dry  carbon  dioxide  was 
passed  continuously  through  the  tube  from  the  bayonet 
extremity;  at  the  end  of  an  hour  a  large  number  of  minute 
globules  of  mercury  could  be  clearly  seen  on  the  sides  of  the 
tube  as  it  projected  from  the  furnace  and  in  the  bulb ;  also  an 
amalgam  had  formed  upon  the  gold  foil.  These  globules 
could  be  rolled  together  into  larger  ones  and  gave  red  crystals 
of  mercuric  iodide  when  subjected  to  vapors  of  iodine. 

To  determine  the  mercury  in  the  collected  feces,  these  were 
extracted  for  several  days  with  water,  the  nitrate  acidulated 
and  passed  over  another  series  of  copper  rolls ;  the  heating  of 
the  rolls  was  then  carried  out  as  in  the  urinary  determination 
but  failed  to  reveal  any  mercury  in  the  form  of  visible  globules. 
When,  however,  the  tube  and  bulb  were  subjected  to  iodine 
vapor,  plain  evidence  of  a  ring  of  mercuric  iodide  was  obtained. 
The  amount  of  soluble  mercury  present  in  the  feces  was  very 
minute  as  compared  with  that  in  the  urine.  This  is  hardly 
contrary  to  what  might  be  expected,  since  secretion  of  mercury 
in  the  bile  is  slowf  and  the  reabsorption  in  the  intestine  is 


*  Winternitz,  Arch.  f.  Exp.  Path.  u.  Pharm.,  Bd.  25,  p.  225. 
fLewin,  Toxikologie  II  Auf.,  1897,  p.  110. 


rapid.*  Furthermore,  my  method  would  not  detect  the  mer- 
cury present  in  the  feces  in  the  form  of  a  sulphide.  The  total 
amount  of  mercury  injected  into  the  four  animals  was  approxi- 
mately one  gramme;  the  amount  recovered  from  the  urine 
was  estimated  to  be  about  20  mg.  That  the  amount  recov- 
ered should  be  small  is  borne  out  by  the  researches  of  Lewinf 
who  finds  that  after  inunctions  with  blue  ointment,  mercury 
continues  to  appear  in  the  urine  for  eight  months. 

The  finely  divided  mercury  used  in  these  experiments  was 
freshly  prepared  for  each  animal  in  order  to  eliminate  any  pos- 
sibility of  oxidation  on  standing. 

That  finely  divided  mercury  could  have  been  excreted  as 
such  by  the  epithelium  of  the  urinary  tubules  would  hardly 
seem  probable  inasmuch  as  repeated  microscopical  examination 
failed  to  reveal  the  presence  of  any  globules  either  in  the 
lumen  or  in  the  epithelial  cells  themselves. 

Ftirbringer  speaks  of  the  formation  of  thrombi  during  his 
experiments  at  the  point  where  the  cannula  was  introduced  into 
the  vein  ;  other  observers  have  mentioned  emboli  in  the  lungs. 
By  injecting  into  the  femoral  artery  it  was  sought  to  have  the 
emboli  form  peripheral  wards.  Having  killed  one  of  the  ani- 
mals used  in  the  experiments,  I  examined  microscopic  sections 
of  the  pavv  of  the  leg  injected  and  failed  to  find  any  emboli. 
When  Prof.  W.  H.  Welch  examined  sections  of  the  lymph 
glands  which  were  submitted  to  him  he  made  the  following 
interesting  observation:  Scattered  among  the  lymphoid  cells 
were  numerous  large  multinuclear  megakaryocytes,  a  condi- 
tion resulting  from  parenchymatous^  embolism  of  the  bone 
marrow  ;  these  cells  are  subsequently  expelled  into  the  circula- 
tion from  which  they  are  filtered  out  by  the  lymphoid  tissue. 

The  appearance  of  these  cells  in  the  lungs  has  also  been 
observed  in  animals  in  which  embolism  of  the  bones  had  been 
produced. 

Just  how  the  solution  of  mercury  by  the  body  juices  is 
effected  and  what  part  is  played  by  the  albuminous  constitu- 
ents, we  cannot  say,  but  that  solution  is  effected  and  the  mer- 
cury eliminated  as  an  albuminate§  seems  to  be  true. 

Van  der  Does||  finds  that  after  shaking  dilute  egg  albumen 
with  finely-divided  silver  and  then  filtering,  the  filtrate  is  no 
longer  coagulable  by  heat;  the  albumen  thus  treated  will  not 
decompose  when  exposed  to  air,  and  that  silver  has  gone  into 
solution.  Albumen  treated  in  this  manner  with  mercury  does 
not  give  a  similar  result. 


*Real  encylopudie  des  gesammten  Heilkunde,  Bd.  XVI,  p.  317. 
t  Lewin,  loc.  cit. 

J  Lubarsch,  Fortschr.  d.  Med.,  1893,  II,  p.  805.  Maximow,  Virch. 
Arch.,  1898,  CLI.,  p.  297. 

§  Real  encylopadie  der  Gesammten  Heilkunde,  loc.  cit. 

|j  Hoppe-Seyler's  Zeitschrift  f.  Physiol.  Chemie,  XXIV,  p.  351. 
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THE  JOHNS  HOPKINS  HOSPITAL  MEDICAL  SOCIETY. 
Monday,  January  9,  1899. 
Exhibition  of  Medical  Cases.— Dr.  Fi  rcHER. 

During  the  fall  of  1898,  Lancereaux,  of  Paris,  published  a 
now  method  of  treating  aneurisms.     He  published  the  first 
communication,  in  connection  with  Paulesco,  about  the 
October  and  the  method  is  as  follows: 

He  injects  into  the  subcutaneous  tissue  of  the  thigh  250  cc. 
of  a  -J  per  cent,  solution  of  gelatin  in  normal  salt  solution.  Of 
course,  it  is  thoroughly  sterilized  and  injections  are  made  with 
aseptic  precautions.  The  injections  should  always  be  made  at 
a  considerable  distance  from  the  aneurism,  and  he  considers 
the  most  satisfactory  place  to  be  the  subcutaneous  tissue  of  the 
thigh.  The  interval  between  injections  should  be  from  two  to 
fifteen  days,  He  states  that  about  20  injections  are  necessary  to 
produce  a  cure,  and  from  a  considerable  series  of  cases  in  which 
he  has  adopted  this  treatment  quite  a  large  percentage  are 
reported  as  cured.  He  finds,  however,  that  ordinary  diffuse 
dilatations  of  the  arch  of  the  aorta  are  not  relieved  by  the 
treatment,  but  that  the  most  satisfactory  cases  are  the  saccular 
dilatations  of  the  aorta,  or  of  any  of  the  other  vessels. 

Hachard,  also,  used  this  method  of  treatment,  but  recom- 
mends that  a  weaker  solution  than  the  2  per  cent,  be  used. 
He  found  that  after  the  injections  were  given  a  great  deal  of 
pain  was  complained  of  for  several  hours  at  the  seat  of  injec- 
tion, so  he  recommends  the  use  of  a  1  per  cent,  solution,  which 
apparently  causes  no  pain.  He  reported  two  cases  in  which 
death  occurred;  one  was  a  case  of  pulmonary  tuberculosis,  in 
which  he  believed  the  haemoptysis  was  due  to  minute  aneu- 
risms ou  the  small  vessels  crossing  the  pulmonary  excavations. 
This  patient  died  rather  suddenly  during  the  treatment.  The 
second  case  was  one  under  the  care  of  Dr.  Barth,  and,  in  this 
instance,  the  patient  after  the  sixth  injection  had  a  sudden 
attack  of  dyspnoea,  suffocation,  and  died  in  a  few  minutes.  An 
autopsy  showed  definite  clotting  in  the  aneurisms]  sac;  there 
was  a  layer  of  fibrin  about  4  cm.  thick  all  over  the  wall  of  the 
sac,  but  the  clots  had  extended  into  all  the  vessels,  excepting 
the  left  subclavian,  springing  from  the  arch  of  the  aorta,  com- 
pletely occluding  them,  and  causing  sudden  death. 

The  beneficial   effect  of  the  treatment  is  supposed    to   be 

due  to  increased  coagulability  of  t lie   blood  ritonea) 

injections  have  been  made   in   the  rabbi*   by  I. am 

he  believed  that  the  coagulability  of  the   blood    was  always 

d.     However,  the  adoption  of  this   mode  of  treatment 

of  aneurism  has  led   to  a  great  deal    o  n    before  the 

''■    of  Medicine,  in    Paris,  and   variou  claim 

that  the  coagulability  of  the  blood  is  not  increased.     Laborde 

ch'ims  that  it  is  not,  and  says  that  gelatin  is  not  absorbed  when 

injected  into  the  peritoneal  cavity,  and  that  he  has  found  the 

same  amount  of  gelatin  several   hours  after  injection,  as  was 

originally  given.     He  states  that  possibly  eventually  it  may  be 

1,  and  if  so,  it  is  because  it  undergoes  peptonization. 

Laborde  recommends  that  the  gelatin  injections  be  mad 

the  sac  itself.     Camus  and   Gley  have  performed  experiments 


and  found  that  there  is  no  increase  in  the  coagulability  of  the 
blood  after  infcra-peritoneal  injections  of  gelatin  in  rabbits— that 
is,  there  is  uo  diminution  in  the  time  required  for  coagulation 
to  take  place. 

We  have  now  tried  the  treatment  in  four  cases  of  aneurism  in 
the  medical  wards  of  the  Johns  Hopkins  Hospital. 

The  first  was  that  of  J.  B.,  who  was  admitted  about  two 
months  ago,  with  a  definite  saccular  aneurism  of  the  arch  of 
the  aorta  about  the  junction  of  the  transverse  and  descending 
portions  of  the  arch,  at  least  that  is  where  we  believed  it  to  be 
during  life.     He  had  received  six   injections— two  of  the  2  per 
cent,  solution,  and  four  of  the  1  per  cent.,  because  it  was  found 
that  the  first  gave  considerable  pain.     This  pain  was  very  in- 
tense and  most  severe  about  six  hours  after  the  injection.    The 
patient  appeared  to  be  doing  fairly  well,  when  he  was  suddenly 
seized  with  an  attack  of  dyspnoea,  coughing  and  profuse  hem- 
orrhage, and  died.     At  the  autopsy  there  was  found  a  general 
dilatation  of  the  arch  of  the  aorta  with  a  localized  saccular 
dilatation  about  the  junction  of  the  transverse  and  descending 
portion  of  the  arch.    At  the  point  of  pressure  of  the  sac  on  the 
left  bronchus  there  had  been  a  perforation  causing  hemorrhage 
and  death.     There  was  no  deposition  of  fibrin  on  the  sac  wall. 
The  second  case  in  which  the  treatment  was  adopted  was  a 
patient,  U.  C,  with  aneurism  of  the  descending  portion  of  the 
thoracic  aorta.     He  has  now  had   28  injections,  more  than  the 
number  supposed  to  be  required  to  produce  a  cure.    There  was 
definite  pulsation  visible  and  palpable  over  the  lower  part  of 
the  thorax  with  a  definite  diastolic  and  systolic  murmur  in  the 
back.    There  was  intense  pain  at  the  seat  of  pulsation  previous 
to  the  adoption  of  this  treatment.     Since  the  treatment  was 
begun  he  has  had  very  marked   diminution   in  the  amount  of 
pain,  and  the  pulsation  is  appreciably  diminished.     During 
the  time  of  treatment  he  has  gained  19  pounds  in  weight.    It  is 
the  most  satisfactory  case  we  have  had,  so  far,  out  of  the  four. 
The  third  case  is  that  of  0.  G.,  who  has  a  saccular  abdominal 
aneurism.     He   has  now   had   16   injections,  with   little  or  no 
evident  improvement.     He  still  has  a  great  deal  of  pain. 

The  fourth  case,  C.  L.,  has  had  2 1  injections  for  a  rather 
diffuse  dilatation  of  the  arch  of  the  aorta.  In  this  case,  and  in 
that  of  U.  0.  and  0.  (i.,  there  has  been  a  marked  increase  in 

the  coagulability  of  the  bl 1  after  each  injection— that  is,  the 

time  of  coagulation  was  distinctly   diminished.     (Exhibiting 
cases.) 

An  in!'  mlilion  that  has  followed  the   injections   in 

Case  IV  is  the  occurrence  of  localized  tumors  at,  the  seal  of 
infection  in  the  abdominal  wall.  Tim  injections  were  made 
here  because  we  thought  there  might  be  less  pain  than  that 
which  followed  injections  in  the  thigh.  Tim  pain  wa 
however,  much  diminished.  The  day  following  the  injection  a 
nodule  the  size  of  a  hickory-nut  frequently  developed,  occa- 
sionally accompanied  with  an  elevation  of  temperature.  These 
nodules  persist  lor  eighl  or  (en  days  and  then  gradually  disap- 
pear. 

In  the  second  case  the  coagulation  time  averaged  about  three 
minutes  for  the  first  ten  injections  and   a!  came 
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much  delayed,  for  a  short  period,  requiring  17  minutes  for 
coagulation  to  take  place.  What  the  explanation  of  this  is  I 
cannot  say,  for  it  has  again  come  down  to  Ave  minutes. 

THE   SCHOTT   TREATMENT   OF   HEART   DISEASE. 

About  two  years  ago  Dr.  Camac  read  a  paper  before  this 
society  describing  fully  this  method  of  treatment.  Last 
summer  I  had  the  opportunity,  through  the  courtesy  of  Dr. 
Theodore  Schott,  of  seeing  the  method  as  used  at  Bad  Nau- 
heim.  The  treatment  consists  of  two  factors:  the  giving  of 
thermal  saline  and  carbon  dioxide  baths  and  the  use  of  care- 
fully regulated  muscular  exercises.  The  constituents  of  the 
saline  bath  consist  largely  of  sodium  and  calcium  chloride  and 
the  temperature  is  about  93  degrees  F.  After  a  series  of  these 
baths  the  patient  is  given  a  series  of  the  carbon  dioxide  baths. 
The  effect  of  the  bath  treatment  is  believed  to  be  due  to  a 
stimulation  of  the  peripheral  circulation,  thus  increasing  the 
amount  of  blood  in  the  skin  and  subcutaneous  tissue  and  in 
this  way  relieving  the  heart. 

The  exercises  are  believed  to  have  practically  the  same 
effect;  the  patients  usually  get  the  baths  in  the  morning  and 
the  exercises  in  the  afternoon.  The  baths  are  given  first  for 
about  six  minutes  and  the  time  gradually  increased  until  the 
patients  are  allowed  to  remain  in  the  bath  for  about  eighteen 
minutes. 

I  saw  a  patient  given  his  first  bath.  It  was  a  case  of  myo- 
carditis in  which  the  heart  was  very  large,  much  dilated  and 
its  action  extremely  weak.  Before  putting  him  in  the  bath 
the  area  of  cardiac  dullness  was  carefully  mapped  out  on  a 
piece  of  transparent  paper,  and  after  the  bath  the  cardiac  dull- 
ness was  again  percussed  out,  the  first  diagram  was  placed  over 
the  second  by  means  of  definitely  located  points  and  any  change 
in  the  area  of  cardiac  dullness  was  thus  noted.  It  was  remarka- 
ble in  this  case  to  see  the  change ;  there  was  fully  a  finger's 
breadth  difference  in  the  extent  of  dullness  before  and  after  the 
bath. 

At  first  the  diminution  after  the  bath  is  not  permanent,  but 
eventually  a  gradual  gain  is  made  and  a  widely  dilated  heart 
may  diminish  to  practically  its  normal  size. 

Efforts  have  been  made  to  devise  a  means  of  giving  these 
Schott  baths  in  hospitals  and  other  institutions,  and  Theodore 
Schott  has  given  formulas  according  to  which  the  various 
baths  can  be  prepared  and  carbon  dioxide  generated.  The 
usual  method  of  preparing  the  latter  has  been  to  use  hydro- 
chloric acid  and  sodium  bicarbonate.  During  the  past  year  a 
firm  in  New  York  known  as  The  Triton  Company  have 
devised  a  means  of  dispensing  with  the  use  of  hydrochloric 
acid  and  recommend  a  simpler  way  of  generating  the  gas. 
They  have  prepared  boxes  containing  a  package  of  sodium  bicar- 
bonate and  cakes  of  sodium  bi-sulphate,  the  gas  being  gener- 
ated by  the  action  of  these  two  salts  upon  each  other.  In 
addition  to  the  bicarbonate  of  soda  five  pounds  of  salt  and 
varying  quantities  of  calcium  chloride  should  be  first  added  to 
forty  gallons  of  water  in  the  bath.  The  sodium  bicarbonate  is 
then  put  into  the  water  and  the  cakes  of  sodium  bi-sulphate,  of 
which  there  are  eight,  are  placed  about  the  patient  as  follows: 
Two  beneath  the  shoulders,  two  at  each  side  of  the  body,  and 


two  under  the  knees.  In  two  or  three  minutes  there  is  a  rapid 
generation  of  the  gas  and  the  patient  may  then  be  placed  in 
the  bath,  where  he  remains  a  variable  tim  -,  according  to  the 
stage  of  the  treatment. 

This  patient  with  myocarditis  has  received  the  treatment 
here.  He  has  had  no  rheumatism;  has  not  been  a  heavy 
smoker,  but  a  rather  hard  drinker,  and  it  was  found  on 
physical  examination  that  he  had  a  much  dilated  heart,  the 
point  of  maximum  impulse  being  in  the  sixth  interspace  12 
cm.  from  the  mid-sternal  line,  just  before  the  first  saline  bath 
was  given.  His  heart's  action  was  very  weak,  the  pulse  very 
feeble  and  many  of  the  beats  not  recorded  at  the  radial  pulse. 
Dr.  Hastings  was  kind  enough  to  make  these  charts,  on  which 
the  red  lines  indicate  the  area  of  relative  cardiac  dullness 
before  the  bath,  and  the  dotted  lines  that  after  the  bath. 
The  greatest  width  of  relative  cardiac  dullness  before  the  first 
bath  was  12  cm.,  and  after  the  bath  9  cm.  With  each  succeed- 
ing bath  the  area  of  dullness  gradually  diminished  and  this 
chart  represents  the  present  area  of  relative  cardiac  dullness, 
which  you  see  is  markedly  diminished.  The  apex  beat  is  now 
in  the  5th  interspace  7.5  cm.  outside  the  median  line  and  the 
greatest  breadth  of  relative  cardiac  dullness  is  only  7  cm.  His 
condition  is  much  improved  and  he  goes  about  the  wards  with 
very  little  dyspnoea. 

Dr.  Welch. — Referring  to  the  first  cases,  I  should  like  to 
ask  whether  in  the  gelatin  treatment  for  aneurism  any  atten- 
tion has  been  paid  to  factors  other  than  the  coagulation  time, 
particularly  as  to  whether  there  is  any  increase  in  the  number 
of  platelets  in  the  blood  or  any  diminution  in  the  red-blood 
corpuscles  ?  I  speak  of  this  because  the  coagula  in  aneurism 
are  not  ordinary  clots  as  they  form  outside  of  the  body,  but  are 
genuine  thrombi  which  consist  in  their  inception  of  platelets, 
and  it  is  difficult  to  bring  the  occurrence  of  these  thrombi  in 
the  body  into  any  definite  relationship  with  the  rapidity  of 
coagulation  of  the  blood.  Many  diseases  like  lobar  pneumonia 
and  acute  rheumatism  in  which  there  is  increased  fibrin  con- 
tent are  not  so  frequently  associated  with  peripheral  thrombi 
as  are  typhoid  fever  and  certain  anaemic  and  cachectic  condi- 
tions in  which  the  fibrin  content  is  low.  We  cannot  bring  the 
appearance  of  coagulation  in  the  living  vessels  into  direct 
parallelism  with  the  coagulability  of  the  blood  as  ordinarily 
understood.  There  are  indications  suggesting  a  connection  of 
these  thrombi  with  the  number  of  platelets  in  the  blood.  In 
chlorosis,  for  instance,  the  number  of  platelets  is  increased  and 
peripheral  thrombosis  is  a  well-recognized  complication,where- 
as  in  pernicious  anaemia  the  number  of  platelets  is  diminished 
and  thrombosis  rarely,  if  ever,  occurs.  In  haemophilia  there 
is  sometimes  total  absence  of  platelets.  There  is  much  for  the 
view  that  the  number  of  platelets  is  an  index  of  lowered  resist- 
ance of  red  corpuscles.  If,  therefore,  there  is  any  evidence 
that  the  gelatin  treatment  favors  the  production  of  thrombi  in 
aneurisms,  it  seems  to  me  that  some  light  may  be  thrown 
upon  the  explanation  of  this  occurrence  by  the  study  not 
only  of  coagulation  time  and  fibrin  content,  but  also  of 
the  possible  influence  of  the  gelatine  injections  upon  the 
resistance  and  number  of  the  red  copuscles  and  the  number  of 
platelets. 
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Aneurism  of  Aorta,  Compressing  and  Rapturing  Into    Lefl 
Bronchus. — Dr.  Flkxnf.r. 

Anatomical  Diagnosis:  Aneurism  of  the  aorta,  rupture  into 
the  left  bronchus,  haemoptysis;  aspiration  of  blood  into  the 
lungs;  compression  of  left  bronchus;  slight  bronchiectasis,  ami 
carnificatiou  of  the  lung;  acute  splenic  tumor;  slight  chronic 
nephritis. 

The  pericardial  sac  does  not  contain  an  excess  of  fluid; 
both  layers  of  the  serous  membrane  are  smooth.  There  pro- 
jects into  the  summit  of  the  sac  a  roundish  tumor  springing 
from  the  aorta,  which  is  intimately  united  with  the  pulmonary 
artery.  The  heart  was  opened  in  situ.  It  was  found  that 
springing  from  the  left  lateral  wall  of  the  ascending  portion 
of  the  aortic  arch  is  a  saccular  aneurism  projecting  toward  the 
left  side.  The  projection  into  the  pericardial  sac  is  found  to 
be  due  to  an  extension  from  this  aneurism.  The  dilatation  of 
the  aorta  begins  5*  cm.  above  the  attachment  of  the  aortic 
valves  and,  as  will  be  seen,  includes  portions  of  the  ascending, 
transverse  and  descending  aorta.  An  opening  which  is  ap- 
proximately circular  and  measures  6i  cm.  is  situated  on  the 
left  lateral  side  of  the  artery.  This  opening  can  be  divided 
approximately  into  three  segments  ;  the  first  third  springs  from 
the  ascending,  the  second  from  the  transverse  portion  and  the 
third,  which  is  the  shortest,  from  the  descending  portion  of  the 
arch.  The  depth  of  the  sac  is  approximately  4  cm.  The  sac, 
as  stated,  extends  to  the  left  and  pushes  aside  the  upper  lobe  of 
the  left  lung  to  reach  the  pleural  surface  with  which  it  is  firmly 
united.  Finally  it  comes  to  impinge  on  the  left  bronchus,  and 
it  has  also  grown  together  with  the  fibrous  wall  of  this  struc- 
ture. The  oesophagus  also  is  pressed  upon  by  that  portion  of 
the  sac  which  has  come  to  lie  next  it. 

The  entire  main  bronchus,  from  the  bifurcation  of  the 
trachea  to  the  first  division  in  the  hilus  of  the  lung,  is  pressed 
upon  by  the  sac  of  the  aneurism.  As  a  result  the  walls  of  the 
former  are  distinctly  thinned  and  there  is  a  marked  lateral 
compression  of  the  tube.  The  bronchus  has  been  perforated 
just  below  bifurcation  of  the  trachea  at  a  point  coinciding  with 
the  intercartilaginous  tissue  between  the  second  and  third 
rings.  The  mucous  membrane  covering  the  second  ring  is 
eroded,  while  that  over  the  third  is  swollen  and  defective  super- 
ficially. The  membrane  between  the  third  and  fourth  rings 
is  much  attenuated  and  appears  to  be  covered  by  nearly  intact 
mucous  membrane  only.  There  are  two  small  ruptures  to  be 
made  out  in  this  membrane,  which  might  readily  have 
iroduced  in  the  removal  of  the  lungs  and  bronchi.  The 
mucous  membrane  of  the  bronchus  where  it  is  freed  from  the 
recently  coagulated  blood  which  covers  the  surface  is  pale. 
The  left  lung  is  bound  to  the  chest  wall  and  to  the  pericardium 
and  aneurism  by  old  adhesions;  the  apex  only  is  crepitant. 
The  bronchi  upon  section  show  a  moderate  dilatation  of  the 
medium-sized  tubes,  while  the  lung  substance  is  congested, 
dense  and  more  or  less  airless,  the  consistence  being  inci 
In  this  carnified  and  congested  tissue  there  are  sea 
whitish  or  grayish  points,  and  from  the  surface  a  cloudy  Quid 
can  be  expressed.  Certain  areas  of  tin-  lungs  present  a  grayish 
and  slightly  coal-pigmented  aspect  and  are  semi-translucent. 
The  right  lung  is  voluminous.  There  tire  moderate  pleural 
adhesions,  the  anterior  and  superior  half  being  bound   to  the 


pericardium.  Where  free  from  adhesions  to  the  chest  walls 
and  pleura  it  shows  blotches  of  haemorrhage,  and  upon  section 
there  are  present  deep  red  areas  corresponding  to  points  of 
blood  aspiration.  The  medium-sized  bronchi  are  plugged  with 
recent  clots  of  blood.  The  trachea  and  larynx,  except  for  the 
staining  of  mucosa,  are  free  from  coagula  of  blood. 

The  aorta  is  the  seat  of  marked  arteriosclerosis  with  slight, 
calcification.  The  sclerosis  does  not  begin  immediately  above 
the  valves  in  that  it  leaves  the  first  part  of  the  aorta  (dear  for  a 
distance  of  5  cm.;  the  most  marked  sclerosis  is  in  the  trans- 
verse arch.  The  sclerosis  is  less  marked  again  in  the  thoracic 
aorta  and  abdominal  aorta  where  relatively  few  sclerotic  patches 
occur.  The  sac  of  the  aneurism  is  almost,  entirely  free  from 
clots ;  the  coats  of  the  artery  are  shown  to  be  present  every- 
where, the  inner  coat  presenting  an  irregular  corrugated  ap- 
pearance. Fatty  patches,  a  few  elevated  fibrous  nodules  and 
a  number  of  calcified  areas  measuring  several  millimetres  in 
diameter — these  last  showing  a  slaty  pigmentation- — occur  in  the 
sac  of  the  aneurism.  These  slaty  and  calcified  areas  are,  on  sec- 
tion, found  to  agree  with  underlying  and  closely  adherent, 
nearly  black  lymphatic  glands.  The  coagula  upon  the  wall 
consist  merely  of  a  recent  granular  deposit,  not  exceeding  a 
millimetre  in  thickness  and  imperfectly  covering  the  inner 
surface. 

Bacteriological  examination  showed  the  lung,  liver  and  kid- 
neys to  contain  the  bacillus  lactis  aerogenes.  The  lung  and 
liver,  spleen  and  kidneys  gave  the  micrococcus  lanceolatus. 
0.3  cc.  of  a  culture  of  the  micrococcus  injected  into  a  mouse 
produced  death  from  general  septicaemia. 

Miss  Reed  has  kindly  examined  the  sections  from  the  case, 
the  chief  interest  of  which  centres  in  the  spleen  and  the  lefl, 
lung.  The  spleen  shows  in  its  substance,  especially  in  the 
neighborhood  of  the  capsule  over  the  ventral  surface,  a  number 
of  haemorrhages,  some  small  and  others  larger,  although  the 
largest  does  not  exceed  1  or  2  mm.  in  diameter.  In  a  broad 
way  two  kinds  of  haemorrhages  may  be  distinguished,  although 
the  line  of  demarcation  is  not  absolutely  sharp.  The  larger 
ones  consist  of  red-blood  corpuscles  chiefly,  with  probably  a 
due  proportion  only,  of  white  corpuscles;  the  smaller,  in- 
filtrating areas  which  may  not  certainly  be  haemorrhages,  but 
localized  congested  areas,  show  a  less  perfect  preservation  of 
the  haemoglobin  and  the  number  of  leucocytes  with  irregular 
nuclei  considerably  increased.  Among  the  leucocytes  in  these 
latter  situations  are  cells,  the  protoplasm  of  which  reacts  in  a 
manner  peculiar  to  haemoglobin,  which  contain  single  nuclei  or 
nuclei  undergoing  fragmentation.  Similar  cells  to  these  are 
found  distributed  throughoul  the  pulp  of  tie  spleen  and  are 
probably  relatively  as  numerous  as  in  the  congested  or  haemor- 
rhagic  areas  jusl  mentioned.    £  lined  by  the  Biondi- 

Heidenhain    method  seem    to   prove    what    those   stained    in 
methylene-blue  and  eosin  indicated,  l  hat  these  cells  are  normo- 
blasts.    The  contents  of  some  of  the   larger  branches  of  the 
splenic  vein  are  red  co 
shaped  nuclei;  the  latter  were  not  improbably  endothelial  cells, 

derived  from  the  ve  'tern.     Small  thrombi  consist 

ing  of  platelets  and  of  leucocytes  an-  ale  >  found  in  dilated  veins 
containing  in  addition  red  corpuscles  and  endothelial  cells 
presumably  desquamated.     The    mixture  of    leucocyl 
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platelets  form  small  islands  within  the  lumen  of  the  vessel. 
Capillary  thrombi  in  the  region  of  the  small  haemorrhages  were 
not  discovered.  In  sections  stained  by  Weigert's  fibrin  method 
this  element  occurs  in  foci  in  the  splenic  pulp.  Finally,  a 
fairly  large  number  of  cells  containing  red  corpuscles  are  pre- 
sent in  the  pulp. 

The  description  of  the  lung  is  limited  to  the  left  lung.  The 
bronchi  are  moderately  dilated  and  contain  mucus,  fragments 
of  red  corpuscles,  and  more  or  less  modified  desquamated  cells. 
The  blood-vessels  in  the  wall  are  swollen  and  the  wall  is  infil- 
trated throughout  with  round  cells,  some  of  which  present  ex- 
quisitely reticulated  nuclei,  placed  somewhat  eccentrically,  and 
resembling  plasma  cells.  This  infiltration  is  not  limited  to  the 
wall  of  the  bronchus  but  involves  the  connective  tissue  which 
includes  in  the  same  sheath  the  vein  and  the  artery.  The 
artery  shows  a  new  growth  of  tissue  in  the  intima,  which  is 
young  and  cellular  and  not  annular,  but  is  developed  especially 
on  the  side  of  the  vessel  next  the  bronchus.  The  irregular 
distribution  of  the  new  tissue  in  the  intima  is  shown  in  a  sec- 
tion which  includes  a  branch  of  the  artery,  for  the  new  tissue 
is  developed  almost  exclusively  on  the  side  of  the  vessel,  next 
to  the  bronchus  and  is  very  little  present  in  the  point  of  origin 
of  the  new  branches.  In  the  lung  the  new  growth  of  tissue  is  in 
the  pleura — in  the  interlobular  and  perivascular  tissues  es- 
pecially. The  alveolar  walls,  it  is  true,  do  show  an  increase  in 
the  immediate  neighborhood  of  the  perivascular  infiltration, 
but  at  distances  from  this  there  is  only  a  filling  up  of  the 
alveoli  with  desquamated  epithelial  cells,  serum,  a  lew  leucocytes 
and  a  minimal  amount  of  fibrin.  The  greatest  amount  of  fibrin 
is  in  the  immediate  vicinity  of  the  largest  and  most  infiltrated 
bronchus.  Not  a  few  of  the  desquamated  epithelial  cells  con- 
tain blood-pigment,  or  coal-pigment,  or  red-blood  corpuscles. 
In  sections  stained  in  alkaline  methyl ene-blue  and  eosin  there 
were  short  chains  of  cocci  to  lie  made  out.  Thrombi  are  want 
ing  in  the  vessels  in  this  organ. 

The  type  of  liver  cirrhosis  is  syphilitic.  Sections  through  the 
coarse  librous  band  in  this  organ  showed  adense  sclerotic  tissue 
containing  numerous  islands  of  liver  substance  and  a  moderate 
number  of  newly  formed  bile  ducts.  Some  blood-pigment  and 
partial  obliteration  of  the  smaller-sized  arteries  throughan  an- 
nular growth  of  connective  tissue  in  the  intima  are  also  present. 
Gummata  as  such  are  not  present  in  any  of  the  sections  ex- 
amined. The  kidney  showed  a  marked  degree  of  parenchy- 
matous degeneration  and  a  small  amount  of  new  connective 
tissue.  The  heart  muscle  exhibited  a  marked  degree  of  frag- 
mentation and  segmentation  of  the  myocardium.  The  type  of 
fragmentation  is  that  regarded  by  .Mi-.  MacCallum  as  being 
preceded  by  degeneration  (sarcolytic)  of  the  affected  fibres. 

.Multiple  .Metastases  from  Tel  vie  Sarcoma.— [See  Bulletin  for 

April,  1899.] 

Da.  Flexnee.— The  case  reported  by  Drs.  MacOallum  and 
Harris  is  interesting  from  several  standpoints.  The  distri- 
bution of  the  metastases  exhibits  two  modes  of  dissemination 
of  tumor  cells:  (I)  Blood-vascular  and  (2)  lymph-vascular. 
The  nodules  in  the  lungs  undoubtedly  owe  their  development 
to  the  first-mentioned  mode.  This  is  rendered  probable  not 
only  by  the   relations   of    the  primary  and   secondary  tumors, 


but  also  from  the  fact  that  Dr.  MacCallum  succeeded  in 
tracing  the  growth  along  the  walls  of  the  blood-vessels  to  the 
nodules  situated  especially  in  the  pleura,  and  also  found 
groups  of  tumor  cells  in  blood-vessels  in  the  lungs.  The 
testicular  growth  is  conceivably  of  blood-vascular  origin,  the 
tumor  cells  having  passed  through  the  lungs  and  gained 
access  to  the  general  circulation.  I  am,  however,  disposed  to 
regard  the  invasion  of  the  testes  as  having  taken  place  through 
the  lymphatics,  from  the  pelvic  growth,  by  means  of  retro- 
grade transport — a  phenomenon  not  so  very  infrequently  met 
with  under  similar  circumstances. 

As  Dr.  Harris  pointed  out,  the  streptococcus  in  this  instance 
was  highly  pathogenic,  not  only  for  human  beings  but  also 
for  mice,  an  observation  that  has  interested  us  greatly,  in  that 
our  experience  has  been  that  growths  of  streptococci  from 
human  autopsies  do  not  usually  exhibit  striking  pathogenic- 
ity for  these  small  animals.  The  streptococcus  infection 
in  this  case  was  doubtless  an  example  of  terminal  infection. 
We  have  now  encountered  a  number  of  instances  of  terminal 
bacterial  infection  in  malignant  tumors. 


NOTES  ON  NEW   BOOKS. 


The  American  Year  Book  of  Medicine  and  Surgery.  Edited  by 
George  M.  Gould,  M.  D.     [W.  B.  Saunders,    Philadelphia,   18994 

The  standard  of  previous  years  has  been  kept  up  in  this  work. 
It  contains  1032  pages  of  text  and  70  pages  of  a  complete  index. 
In  the  preface  Dr.  Gould  refers  to  the  omission  of  the  name  of  Dr. 
William  Pepper  from  the  list  of  contributors.  His  place  has  been 
taken  by  Dr.  Stengel  and  Dr.  Edsall.  The  editor  draws  attention 
to  the  increasing  difficulty  of  the  yearly  task  of  selecting  what 
articles  shall  be  noted.  In  this  connection  the  hope  may  again  be 
expressed,  that  it  might  be  possible  to  give  the  titles  of  the  most 
important  articles  not  referred  to  in  the  text.  If  space  allowed 
this,  it  would  be  an  addition  to  the  value  of  the  book.  The 
extracts  are  well  made  and  evidently  combine  a  maximum  of 
information  in  a  minimum  of  space.  Altogether  Dr.  Gould  and 
his  staff  of  editors  are  to  lie  congratulated  on  the  Year  Book  for 
1898. 

Annual  and  Analytical  Cyclopaedia  of  Practical  Medicine,  l.y 
Charles  E.  de  M.  Sa.ious,  M.  D.,  and  one  hundred  associate 
editors.     Volume  II.     (The  F.  A.  Davis  Co.,  Publishers;  PhitadS 

phia. ) 

The  second  volume  of  this  valuable  cyclopaedia  covers  the  sub- 
jects from  "  Bromide  of  Ethyl  to  Diphtheria."  It  contains  60J 
pages  of  useful  reading  matter.  The  object  of  the  editor  has  been 
not  only  to  facilitate  the  labor  of  the  practicing  physician  and  to 
assist  investigators  and  authors  in  their  researches,  but  also  to 
render  clear,  through  contributions  from  men  possessing  special 
knowledge  or  unusual  experience  in  a  particular  line,  diseases 
which,  owing  to  their  complexity,  are  not  generally  understood. 
The  high  standard  of  work  commenced  in  the  first  volume  is  here 
maintained.  The  second  volume  contains  among  others,  excellent 
articles  on  "  Cerehral  Hemorrhage,"  by  Dr.  William  Browning; 
'•  Cirrhosis  of  the  Liver,"  by  Professor  Adami ;  "  (  holera,"  by  Pro- 
fessor Rubino  ;  "Cholelithiasis,"  by  Professor  Graham  ;"D:abetes," 
by  Professor  Lepine  ;  and  "Diphtheria,"  by  Drs.  Northrup  and 
Bovaird.  The  editor  6tates  in  the  preface,  in  reply  to  numerous 
inquiries,  that  he  himself  wrote  the  unsigned  article  on  "Animal 
Extracts,"  which  appeared  in  the  first  volume. 
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Manual  of  Physiology,  with   Practical  Exercises.     Third   Edition, 
By   G.    X.   Stewart.    Ph.    I).,    Professor    Physiology,    V 
Reserve  University.     (Philadelphia:  II".  B.  Saunders,  1898.) 

The  rapid  appearance  of  successive  editions  of  this  conveniently 
sized  manual  is  sufficient  evidence  of  a  continued  demand  among 
medical  students  for  text-books  of  smaller  compass  than  the  well- 
known  stan  lard  works. 

The  present  author,  unwilling  to  meel  this  demand  with  a  more 
or  less  elementary  account  of  the  subject,  succeeds  in  crowding 
into  his  hooks  all  its  details  and  gains  the  desired  reduction  in  size 
l'v  conciseness  and  brevity  of  treatment.  The  hook  is  accordingly 
replete  with  facts,  and  extremely  suggestive  to  one  who  possesses 
a  previous  knowledge  of  the  subject.  But  as  the  high  degree  of 
condensation  is  necessarily  attended  with  a  corresponding  loss  in 
clearness  and  intelligibility,  it  is  at  least  questionable  whether  it  is 
really  suited  to  the  needs  of  medical  students. 

The  practical  exercises  which,  at  first  glance,  enhance  the  value 
of  the  hook,  occupy  about  one  hundred  pages  out  of  a  total  of 
8omewhatover  eight  hundred.  But  the  conviction  grows  on  one 
th.it  the  author  might  have  utilized  this  space  more  profitably  to 
the  leader  as  well  as  himself,  if  it  had  been  expended  upon  a  fuller 
and  more  lucid  exposition  of  the  general  text.  The  frequent  en  ss 
references  from  text  to  exercises  in  itself  seems  an  acknowl- 
edgment on  the  part  of  the  author  of  the  insufficiency  of  the 
former.  After  all,  the  exercises  claim  no  special  merit  as  far  as 
the  choice  of  experiments  is  concerned  ;  quite  a  number  of  excellent 
laboratory  manuals,  such  as  Stirling's  or  Brodie's,  amply  provide  for 
the  students'  needs  in  this  direction,  while  their  grouping  under 
the  several  chapters  with  reference  to  the  systematic  course,  to 
which  the  author  calls  attention  in  the  preface,  will  hardly  be 
expected  to  secure  a  similar  arrangement  in  practice.  That  the 
latter  is  advantageous  an  1  desirable  for  many  reasons  goes  without 
saying,  but  its  actual  attainment  depends  on  more  things  than  the 
position  of  the  exercises  in  a  manual. 

The  book  otherwise  possesses  many  admirable  features.  We 
need  only  mention  the  superior  character  of  all  that  pertains  to  its 
mechanical  make-up,  the  number  and  variety  of  its  illustrations, 
and  the  extent  to  which  the  most  recent  advances  in  physiology 
have  been  appropriated  and  used  throughout  the  volume.  We  are 
a  littie  surprised  to  find  in  so  crowded  a  book  a  long  paragraph  on 
the  Care  of  the  teeth,  a  sort  of  error  in  perspective  which  also  crops 
out  occasionally  in  passages  in  which  a  relatively  unimportant 
point  is  spread  over  a  number  of  pages,  out  of  all  proportion  to  its 
value  and  significance.  The  discussion  of  the  "  Kate  of  blood- 
flow"  covers  about  nine  pages  while  the  "origin  of  urea"  is 
disposed  of  in  three  pages.  In  thechapteron  nutrition  wealso  note 
the  omission  of  Drechsel's  theory  of  the  formation  of  urea  and  the 
scanty  treatment  given  to  the  inorganic  compounds,  some  of  which 
like  Ca  have  lately  acquired  so  much  significance  in  the  genera! 
economy  of  the  body.  A  few  minor  errors,  like  the  formula  for 
uric  acid  on  page  136,  the  reference  to  Fig.  143  on  page  519,  and  the 
incorrect  account  of  the  Holmholtz  arrangement  of  the  induction 
coil  should  have  been  corrected  in  a  revised  edition. 

G.  P.  D. 

The  Peritoneum.     By  Byron  Robinson,  B.  S.,  M.  D.     Part  I  :  His- 
and  Physiology.    4°.    Numberof  pages  405  (not  including  a 
bibliography  of  103  pages).     247  illustrations.     {Chicago:  The  W. 
T.  Keener  Co.,  H97.) 

itiis  volume  is  the  first  of  what  the  author  evidently  intends  to 
be  a  series  of  books  dealing  completely  with  the  subject  of  the 
teum.  He  tells  us  that  it  "  is  the  outcome  of  a  half  dozen 
years  of  personal  labor  in  2xperiments  in  the  peritoneum,  in  the 
study  of  its  anatomy  and  in  microscopical  research.  The  I 
others  have  been  consulted  and  credited."  Indeed,  so  ready  is 
the  author  to  give  credit  to  those  who  have  aided  him,  he  has 


often,  we  fear,  ascribed  to  other  investigators  much  that  they 
would  not  claim  as  their  own. 

Dr.  Robinson  has  been  anxious  to  follow  the  example  of  the 
illustrious  John  Hunter,  by  distinguishing  himself  in  scientific 
Studies  Of  value  to  medicine.  He  has  pul  his  whole  soul  into  the 
work.    It  is  dedicated  to  his  wife  and  professional  associate,  Dr. 

Lucy  Waite.      Each   chapter   is   he  itations   from  general 

literature  which  have  appealed  to  the  author  as  particularly 
lit.  Wordsworth  and  Dryden,  Gibbon  and  Froude,  Lord  Bacon 
and  Emerson  have  all  served  to  inspire  the  author  in  his  work. 
The  chapter  on  the  blood-vessels,  for  instance,  is  headed  by  a 
quotation  from  Tennyson's  Brook  : 

"  Men  may  come  and  men  may  go,  bul   I  go  on  forever." 

i  In  the  title-page  the  following  is  quoted  from  Schiller  : 

"  To  COntro  a  subject,  to  he  its  master,  to  concentrate  upon  ii  all 
thai  is  absolutely  necessary,  demands,  in  truth,  the  powers  of  a 
giant,  and  is  more  difficult  than  one  would  think." 

Eager  to  discover  the  secrets  of  the  structure  of  the  peritoneum. 
Dr.  Robinson  has  been  led  into  attempting  the  mastery  of  many 
subjects  necessary  for  this  work,  histology,  histological  technique, 
physiology,  pathology,  comparative  anatomy  and  the  history  of 
medicine.  The  result  has  been  moat  remarkable,  as  the  extracts 
given  below  will  show7. 

The  book  is  divided  into  chapters.  "Owing  to  an  attempt  to 
make  each  chapter  as  complete  as  possible,"  says  the  author  in  the 
preface,  "  repetitions  have  been  to  a  certain  extent  unavoidable." 
Indeed,  the  author  has  been  so  desirous  of  expressing  in  every 
paragraph  andsentencethe  totality  of  his  knowledgeof  the  subject, 
that  repetition  might  be  found  on  every  page  were  Dr.  Robinson 
capable  of  expressing  his  ideas  so  accurately  that  they  would  appear 
to  be  quite  the  same  when  they  are  the  second  time  transcribed. 
The  titles  are  the  only  clues  as  to  the  specific  nature  of  the  various 
ediapters. 

The  absolute  disregard  of  logical  order  displayed  by  the  author  is 
the  most  remarkable  thing  about  the  book.  This  is  indicated  in 
the  extracts  quoted,  but  to  he  fully  enjoyed  must  be  sought  in  the 
original. 

"  Diligence  and  accuracy  are  the  only  merits  which  an  historical 
writer  may  ascribe  to  himself."— Gibbon,  heads  the  historical 
sketch  with  which  the  book  opens.  In  the  first  paragraph  the  time  of 
Erasistratus  is  given  as  from  340-280  B.  C;  in  the  second  paragraph 
that  of  Galen  is  given  as  131-201  to  210  A.  I).  Then  the  author  goes 
on  to  say,  "  Galen  must  have  been  in  the  possession  of  the  writings 
of  Erasistratus.  for  he  noted  the  fact  in  regard  to  the  lacteals  of  kids 
150  years  after  the  death  of  Erasistratus."  Further  on  in  the  book 
the  following  account  is  given  of  the  origin  of  the  cell  doctrine  and 
of  its  application  to  the  study  of  the  peritoneum.  It  will  not 
seem  strange  to  state  that  the  organ  known  as  the  peritoneum 
is  composed  of  simple  cells,  when  one  recognizes  the  penetrating 
power  of  the  microscope  and  t  lie  vigorous  and  far  reaching  invest i 
gations  of  the  nineteenth  century  "  (p.  20).  After  a  conn 
discussion  of  the  work  on  the  cell  of  Schleiden,  Schwann,  Midler 
and  Johannes  Miller,  to  each  of  the  last  two  of  whom  is  given  in 
different  parts  of  the  same  paragraph  the  credit  of  popularizing 
Schwann's  works  (Johannes  Mueller  is  evidently  meant),  the 
author  goes  on  to  say  :  "  U  this  period  of  the  world  appeared  the 
immortal  Bichat,  whom  the  French  claim  founded  histology,  by 
employing  the  discoveries  of  Schleiden  in  the  plant  cells  and  those 
of  Schwann    in    the    animal    cell  ll    will,    perhaps,   be 

remembered  that  Bichat  died  in  [802,  two  years  before  tin-  birth  of 
Schleiden,  ami  eight  years  birth  of  Schwann. 

What  has  confuse. 1  the  historian  is  the  fact  that  I'.icbat  called 
the  peritoneum  a  "cellular  membrane,"  meaning,  thereby,  one 
containing  areolar  connective  tissue,  which,  at  his  time,  was  com- 
monly called  cellular  tissue.  For  any  understanding  of  oui 
modern  cell    concepts,  the  use   of    the  microscope   is  necessary. 
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Bichat,  owing  to  the  imperfections  which  existed  in  the  instrument 
while  he  lived,  put  little  faith  in  the  value  of  the  microscope  as  a 
means  of  tissue  study.  Considering  the  work  done  of  recent  years 
in  cytology,  it  is  not  uninteresting  to  read  the  concluding  remarks 
of  Dr.  Robinson  on  this  subject :  "  Finally,  the  last  break  in  tradi- 
tional thought  was  made  by  the  celebrated  Brecke,  who  stated  that 
a  nucleus  was  not  necessary  to  any  cell.  We  now  have  the  final 
definition  of  a  cell— that  is,  a  mass  of  protoplasm"  (p.  27).  Briicke 
is  here  probably  referred  to.  Briicke  is  celebrated  for  having  been 
the  first  to  suggest  definitely  ('61)  the  modern  conception  of 
ultra-cellular  units  ranking  between  the  molecule  and  the  cell. 

"The  peritoneal  membrane,"  he  tells  us,  "is  not  dissimilartothe 
skin,  being  of  about  equal  area"(p.  14).  In  the  discussion  of  the  various 
elements  composing  the  peritoneum,  he  tells  us  "  Perhaps  the  most 
typical  specimen  to  observe  a  connective  tissue  corpuscle  is  in  the 
blood-vessel  wall  of  the  broad  ligament  of  a  gestating  turtle." 
Among  elements  not  before  described,  is  the  "  elastic  tissue  cell." 
"The  elastic  cell  is  what  gives  to  the  peritoneum  its  peculiar 
quality  of  adaptation  to  environments.  The  elastic  cell  must 
belong  to  a  certain  extent  to  the  endothelia,  for  which  they  are 
capable  of  extension  and  contraction  to  a  wide  degree.  The  elastic 
fibre,  composed,  of  course,  of  cells,  is  produced,  according  to  Ran- 
vier,  by  fusion  of  small  globules.  The  elastic  cell  is  very  abundant ; 
it  is  associated  with  the  genital  organs  and  endows  them  with  the 
wonderful  power  of  changing  their  conditions  and  of  returning  to 
normal  without  loss  of  integrity"  (p.  31-32). 

Here  we  have  a  most  curious  example  of  the  confusion  of  ideas 
of  form  and  function,  so  characteristic  of  the  author.  He  has 
evidently  fused  an  idea  of  the  elasticity  of  the  endothelial  cells, 
and  an  idea  of  the  existence  in  the  peritoneum  of  elastic  fibres  into 
the  vague  conception  of  elastic  cells. 

We  have  not  space  at  our  disposal  to  quote  here  at  greater  length 
the  author's  original  descriptions  of  his  anatomical  findings. 

As  to  the  physiology,  "especially  will  we  be  surprised  to  know 
that  the  peritoneum  of  the  dead  animal  will  absorb,  for  many  hours 
after  death,  exactly  similar  to  that  of  the  living"  (p.  35).  "The 
physiology  of  the  peritoneum  must  be  looked  for  in  the  inter-endo- 
thelial  space  by  its  dilatation  and  contraction.  The  cover-plates 
are,  perhaps,  not  engaged  much  in  physiology  (sic).  The  hard, 
indurated  metamorphized  protoplasm  of  the  cover-plate  aids 
chiefly  in  a  mechanical  way  to  facilitate  motion,  when  aided  by 
the  visceral  fluid  secreted  through  the  inter-endothelial  space. 
However,  the  cover-plate  doubtless  plays  a  role  in  osmosis.  "  The 
forces  which  are  said  to  induce  peritoneal  absorption  of  fluids  may 
be  enumerated  as  follows:  (a)  Vital  cell  forces;  (b)  stomata  ;  (c) 
imbibition  ;  (d)  filtration  ;  («)  intra-abdominal  mechanical  pressure  ; 
[f)  osmosis  "  (p.  394).  "  Through  ages  of  evolutionary  processes 
of  iufective  invasion,  the  pelvic,  appendicular  and  gall-bladder 
region  (the  region  of  the  large  intestine)  has  acquired  a  physiology 
which  resists  the  infectious  germs  in  the  common  regions  of  peri- 
tonitis" (p.  399). 

Although  the  object  of  the  present  volume  is  to  deal  mainly  with 
the  normal  histology  and  physiology  of  the  peritoneum,  the 
author  does  not  hesitate  to  refer  to  his  extensive  clinical  and 
pathological  experience  when  this  may  aid  in  making  clear  his 
thought.  "  The  peritoneal  surface  is  equal  in  area  to  the  skin,  and 
when  injured  by  traumatic  processes  or  attacked  by  disease,  shows 
similar  effects,  as  profound  shock,  significant  vascular  disturbances 
and  depressions.  A  square  foot  of  peritoneum  being  inflamed 
shows  similar  disturbances  as  the  inflammation  of  a  square  foot  of 
skin.  In  the  peritoneum  the  inflammation  is  not  so  apt  to  be  circum- 
scribed or  limited  as  it  is  in  the  skin,  and  hence  the  more  danger 
of  sepsis.  Sepsis  may  pass  through  the  peritoneum  and  leave  it, 
as  a  bullet  leaves  a  gun-barrel,  uninjured"  (pp.  256-257).  "  When 
foreign  bodies  (microbes  or  colored  granules)  enter  the  peritoneum 
the  leucocytes  swarm  out  (a)  to  digest  the  invader,  (6)  to  surround 
or  imprison  the  microbe  or  (c)  to  sterilize  the  germ"  (p.  289). 


Of  equal  value  are  the  author's  researches  in  the  comparative 
anatomy  of  the  peritoneum.  "In  this  work  we  have  examined 
the  peritoneum  of  man,  horse,  dog,  sheep,  cat,  cow,  pig,  hen, 
woodpecker,  sbypoke,  frog,  turtle,  rabbit,  crawfish,  dove,  guinea- 
pig,  rat,  fish,  and  embryos  of  man  and  some  other  animals.  The 
material  has  been  ample,  but  it  would  have  been  desirable  to 
examine  the  peritoneum  of  monkeys  and  other  animals  only 
obtainable  by  living  in  proximity  to  a  menagerie,  where  one  could 
examine  systematically  the  various  genera  and  species  and  note 
the  differences.  However,  material  has  been  sufficient  to  induce 
me  to  believe  that  the  peritoneum  of  vertebrates  is  constructed  so 
much  alike  that  it  is  equally  well  to  select  two  animals,  as  the 
rabbit  and  the  frog  (cheap  and  conveniently  obtainable),  and 
carefully  interpret  the  phenomena  of  structures  and  function  of  their 
peritoneum.  The  endothelia  of  the  fish  are  like  those  of  mammals. 
The  crawfish  has  relatively  small-sized  endothelia,  and  they  are 
very  compact  "  (p.  34).  "  This  work  has  proved  that  the  structure 
of  the  peritoneum  of  vertebrates  and  mammals  is  quite  similar  " 
(p.  23).  "The  turtle  (amphibia,  sic)  is  one  of  the  best  animals  to 
show  vast  interstitial  subperitoneal  spaces  "  (p.  395). 

Many  of  the  illustrations  taken  from  the  literature,  especially 
those  from  Kolossow's  articles,  are  well  reproduced.  The  great 
number  of  the  drawings,  made  by  the  author  himself,  serve  to 
adorn  the  text.  The  bibliography  is  as  complete  a  one  as  money 
can  buy. 

Taking  the  book  as  a  whole,  it  reminds  us  more  strongly  of  the 
remarkable  Syllabus  of  Ephraim  Cutter  on  Clinical  Morphologies, 
than  any  other  book  that  we  have  seen,  though -the  latter  has  the 
additional  merit  of  better  order  and  of  much  greater  condensation. 
It  may  be  remembered  that  Cutter  names  among  other  things  in  a 
long  list  of  objects  to  be  looked  for  when  examining  the  sputum, 
the  "lumina  of  blood-vessels,"  and  apologizes  for  not  adding  to 
the  list  the  difficult  "morphology  of  the  air."  B. 

The  American  Pocket  Medical  Dictionary.  Edited  by  W.  A. 
Newman  Dorland,  A.  M.,  M.  D.  Containing  the  Pronunciation 
and  Definition  of  over  26,000  of  the  terms  used  in  medicine  and 
the  kindred  sciences,  along  with  over  60  extensive  tables. 
(Philadelphia  :  W.  B.  Saunders,  1898.) 

This  is  a  handy  little  volume  that,  upon  examination,  seems  to 
fairly  fulfill  the  promise  of  its  title,  and  to  contain  a  vast  amount  of 
information  in  a  very  small  space.  It  must  be,  of  necessity, 
incomplete  ;  but  it  is  somewhat  surprising  that  it  contains  so  many 
of  the  rarer  terms  used  in  medicine  as  it  does. 

The  principal  criticism  suggested,  and  this  seems  a  little 
ungracious  when  so  much  is  given  in  so  small  a  compass,  is  that  it 
might  well  have  contained  a  few  more  of  the  modern  synonyms  of 
the  nervous  system,  proposed  by  Dr.  Wilder,  than  we  find  in  it. 
These  terms  have  already  been  employed  in  medical  literature  and 
are  likely  to  be  employed  again,  and  their  inclusion  would  have 
added  to  the  value  of  the  book. 

The  work  is  of  rather  convenient  size,  and  is  attractively  gotten 
up. 

Hay  Fever  and  its  Successful  Treatment.  By  W.  C.  Hallopeter, 
A.  M.,  M.  D.     (Philadelphia ;  P.  Blakiston,  Son  &  Co.,  1898.) 

About  two-thirds  of  this  little  volume  is  taken  up  with  the  history 
of  hay  fever,  or,  what  amounts  to  the  same  thing,  the  discussion 
of  its  exciting  and  predisposing  causes.  Then  come  descriptions 
of  the  symptoms  and  theories  of  its  pathology,  etc.,  and  about  ten 
pages  at  the  end  of  the  work  are  devoted  to  the  treatment.  The 
author  pins  his  faith  upon  a  systematic  course  of  daily  atomizing, 
and  swabbing  the  nasal  and  post-nasal  mucosa  with  antiseptic 
solutions  (Dobell's  solution,  well  diluted,  is  recommended),  with 
such  general  tonic  measures  and  attention  to  the  diet,  habits,  etc., 
as    appear    indicated    in    each     individual    case.     Any    existing 
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abnormal  condition  of  the  nasal  passages  is,  of  course,  to  be  looked 
for  and  remedied  if  possible.  In  old  cases,  when  the  nerve  habi1 
of  this  disease  has  become  established,  he  advises  this  treatment 
for  several  weeks  before  the  expected  onset  of  the  attack,  but  does 
not  apparently  give  the  duration  of  the  treatment,  and  i; 
assumed  that  in  some  cases,  at  least,  he  would  continue  it  through 
the  whole  hay  fever  period.  It  is  to  be  inferred  that  by  this 
method  also,  and  indeed  he  expressly  so  states  in  his  remarks  on 
prognosis,  he  succeeds  in  time  in  breaking  up  the  tendency  and 
curing  the  patients  in  the  majority  of  cases. 

The  book  is  clearly  written  and  can  be  read  comfortably  at  a 
sitting.  A  bibliography  is  appended  that  seems  fairly  full  as 
regards  recent  American  contributions. 

Diseases  of  the  Eye.  A  Hand-book  of  Ophthalmic  Practice,  for 
Students  and  Practitioners.  By  G.  E.  de  Schwbinitz,  A.  M.,  M. 
P.,  Professor  of  Ophthalmology  in  the  Jefferson  Medical  College  ; 
Professor  of  Diseases  of  the  Eye  in  the  Philadelphia  Polyclinic  ; 
Ophthalmic  Surgeon  to  the  Philadelphia  Hospital;  Ophthalmol- 
ogist to  the  Orthopaedic  Hospital  and  Infirmary  for  Nervous 
Diseases.  'With  255  illustrations  and  two  chromo-lithographic 
plates.  Third  edition;  thoroughly  revised.  (Philadelphia:  W.B. 
Saunders.  925  Walnut  St.,  1S»9.) 

The  fact  that  the  publishers  have  found  it  necessary  in  so  short 
a  time  to  issue  another  edition  of  the  work  of  this  gifted  ophthal- 
mologist is  strong  evidence  that  the  fruits  of  his  labors  are  speaking 
positively  and  that  the  "  Hand-book  "  has  won  its  success  by 
supplying,  probably  more  fully  than  any  other  American  text-book 
on  this  subject,  the  wants  of  students  and  practitioners. 

The  author  is  to  be  congratulated  upon  such  a  substantial  tribute 
to  the  value  of  what  he  has  done  for  ophthalmology  in  this  country. 

The  first  edition  of  Dr.  de  Sehweinitz's  book  was  wide 
favorably  criticised,  and  it  is  unnecessary  here  to  review7  at  length 
a  third  edition.  We  note  that  paragraphs  on  the  follow!  I 
jects  have  been  added  to  this  edition  :  Favus  of  the  Eyelids,  Ble- 
pharo-chalasis,  Koch- Weeks'  Bacillus  Conjunctivitis  (Acute  conta- 
gious Conjunctivitis),  Pneumococcus  Conjunctivitis,  Diplo-bacillus 
Conjunctivitis  (subacute  Conjunctivitis),  Parinaud's  Conjunctivitis, 
Pneumococcus  Infection  of  the  Cornea,  Mixed  (Staphylococi, 
Streptococci)  Infection  of  the  Cornea,  Schizomycetal  Infection  of 
the  Cornea,  Oyster  Shucker's  Keratitis,  Fugacious  Periodic  Epis- 
cleritis, Roentgen  Rays  for  detecting  foreign  bodies  in  the  Vitreous. 
Retinitis  Striata,  Hereditary  Optic-nerve  Atrophy,  Eucain  and 
Holocain.  While  it  is  evident  that  the  author  is  no  advocate  of 
the  so-called  mechanical  theory  of  the  origin  of  pannus  (page  249), 
we  think  that  he  might  have  expressed  his  own  views  more  posi- 
tively with  reference  to  this  interesting  process.  The  belief  is 
gaining  ground  that  pannus  is  the  corneal  manifestation  of 
trachoma,— in  other  words,  that  it  is  an  invasion  of  the  cornea  by 
the  trachomatous  process.  The  fact  that  the  region  of  the  upper 
lid  is  the  seat  of  the  intensest  manifestations  of  trachoma  is,  we 
think,  sufficient  reason  for  the  usual  location  of  pannus,  not 
because  the  granules  are  more  marked  in  this  region,  but  because 
the  specific  bacteria  are  probably  there  in  greater  numbers  and 
purity  than  anywhere  else  in  the  conjunctiva,  consequently  the 
upper  part  of  the  cornea  is  peculiarly  exposed  to  infection. 

W  hat  the  author  says  about  the  use  of  eserine  in  corneal  ulcers 
(page  278i  should  be  remembered,  and  we  are  in  accord  with  him 
in  thinking  that  atropine  in  such  cases  is  the  better  drug,— indeed 
further  than  this,  it  has  always  seemed  to  us  that  eserine  o 
of  its  use  in  glaucoma,  deserves  a  very  insignificant  place  in  ocular 
therapeutics,  and  that  so  far  as  its  use  in  corneal  ulcers  is  con- 
cerne .',  the  condition  of  irritation  is  far  more  apt  to  be  heightened 
than  ameliorated. 

The  author  quotes  Nettleship  (page  308)  as  saying  that  episcle- 
ritis is  more  common  in  men  than  in  women.  We  have  found  just 
the  reverse,  and  so  also  have  Meyer  and  Stellwag.     It  would  be 


interesting  to  know  what  the  author's  own  experience  has 
this  connection. 

It  is  not  uncommon  to  hear  students  complaining  of  t 
number  of  remedies  and  methods  of  treatment  laid  down  in  the 
text-books  out  of  which  a  choice  must  be  made.     We  think  that  the 
most  effective  and,  in  many  respects,  the  safest  teacher  of  ophthal- 
mology to  whom  we  have  ever  listened   was  one  who  was  in  the 
habit  of  delivering  his   opinions  as  axioms,  who   used   \ 
drugs,  and  who  rarely  spent  much  time  upon  the  rehearsal  of  other 
men's  theories  and  suggestions.    There  is  probably  no  Bcii 
rich    in    discarded    theories    and    so    hampered    with    worthless 
suggestions  as  medicine,  and  the  text-book  which  banishes  such 
material   from  its  pages   will    be   apt  to    leave  the   most   lasting 
impression  upon  its  readers. 

The  book  which  Dr.  de  Schweinitz  has  given  us,  we  are  gratified 
to  see,  bears  throughout  the  mark  of  personal  experience  and  is 
unusually  free— except  when  essential— of  "what  others  think." 
The  chapters  on  diseases  of  the  conjunctiva  and  iris  (Chapters  VI 
and  IX)  which  are  supremely  important  for  students  and  practi- 
tioners are  admirable,  and  did  the  limits  of  a  review  permit  we 
might  multiply  examples  of  valuable  observations  and  advice.  We 
cannot  close  without  calling  attention  to  the  accuracy  and  suggest- 
iveness  of  the  many  illustrations  (235),  and  to  prophesy  for  tins 
third  edition  of  Dr.  de  Sehweinitz's  book  no  diminished  measure 
of  success.  r,  l    R. 

The  Care  of  the  Baby.    A  Manual  for  Mothersand  Nurses.    By  J.  P. 
Crozer  Griffith,  M.  D.    (  W.  B:  Saunders,  Philad, ! 

Although  a  manual  for  mothers  and  nurses,  and  not  distinctly  a 
work  for  the  use  of  the  practicing  physician  or  one  interested  in 
the  purely  scientific  side  of  the  subject,  the  present  volume 
contains  so  much  excellent  material,  and  is  so  admirably  compiled, 
that  it  can  be  read  with  great  advantage  by  any  one  who  is  inter- 
ested in  the  care  and  proper  bringing  up  of  young  children. 

The  book  is  written  for  the  layman,  or,  rather  for  the  lay  woman, 
and  for  that  reason  the  author  has  made  use  of  a  style  an  i 
writing  which  can  be  easily  understood  by  her,  and  has  avoided 
the  many  technical  words  and  phrases  which  are  so  characteristic 
of  the  usual  literature  on  this  subject.  This  popular  style,  we 
think,  will  not  only  be  of  advantage  to  those  for  whom  the  book  is 
especially  designed,  but  has  made  the  text  such  attractive  reading 
that  it  is  difficult  to  see  how  any  one  can  take  up  the  book- 
becoming  interested  in  its  contents. 

The  entire  subject  of  the  "Care  of  the  Baby"   has  bei 
thoroughly  taken  up,  and  the  author  begins  with  a  consideration 
of  some  points  of  importance  to  be  observed  by  the  mother  and 
nurse  during  the   latter  part  of  pregnancy  and   labor.     This  is 
followed  by  chapters  on  the  baby's  growth,  the  baby's 
feeding  the  baby,  exercise   and  training,  the  baby's  nn  i  - 
rooms,  and,  finally,  the  sick  baby. 

There  are  so  many  excellent  points  throughout  the  entire  volume 
that,  in  so  short  a  review,  it  is  almost  impossible  to  give  a  just  crit- 
icism.    The  section  on  feeding  the  baby  is  particularly  good,  and 
we  are  glad  to  see  that  the  author  has  taken  sui 
as  to  the  duty  of  every  mother  to  nurse  her  own  child;  and  also 
that,  in  the  consideration  of  the  subject  of  artificial  feeding,  be  has 
followed  largely  the  rules  laid  down  by  llotch,  of  Boston. 
the  sections  on  exercise  and  training,  and  the  baby's  inn 
rooms  the  mother  will   find   many  valuable  bints  on    the    proper 
hygienic  management,  care,  and  moral  training  of  her  offspring, 
the  importance  of  which  cannot  be  possibly  overestin 

The  chapter  on   the  sick    baby    has  been  er    the 

following  headings:  I.  The  features  of  disease.     M.  The  manage- 
ment of  sick  children,  and  III.  The  disorders  of  chili 
lirst  of  these  divisions,  that  on    the  features  of  disease  has,  we 
think,  the  disadvantage  of  not   being  complete  enough   to  be  of 
value  to  the  physician  and  probably  too  full  and  technical  for  the 
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mother,  whose  mind  may  be  filled  with  so  many  apparent 
symptoms  that  she  will  be  made  very  miserable  by  the  slightest 
indisposition  on  the  part  of  her  child.  It  contrasts  markedly  with 
the  section  on  the  management  of  sick  children,  which  deserves 
nothing  but  the  highest  commendation.  Under  the  third 
section,  on  the  disorders  of  childhood,  a  brief  account  is  given  of 
all  diseases  peculiar  to  that  period  of  life,  and  especial  stress  laid 
on  their  nursing  and  management.  The  work  is  completed  by  a 
good  appendix  containing  accurate  directions  and  receipts  for 
making  various  articles  of  diet  and  medicines  and  for  giving  baths, 
hot  and  cold  packs,  spongings,  etc. 

Dr.  Griffith  has  avoided  criticism  by  making  the  statement  in 
his  preface  that  "the  chapter  on  the  sick  baby  is  not  intended  to 
supplant  the  physician,  but  is  designed  especially  for  mothers  in 
emergency,  where  medical  aid  cannot  be  quickly  obtained  ";  and 
in  emphasizing  the  importance  of  this  statement  we  feel  that  we 
are  not  doing  wrong  in  recommending  the  book  most  highly  to 
mothers,  nurses,  and  physicians. 

A  Text-Book  of  Obstetrics.  By  Barton  Cooke  Hirst,  M.  D., 
Professor  of  Obstetrics  in  the  University  of  Pennsylvania. 
(Philadelphia:  W.  B.  Saunders,  925  Walnut  St.,  1898.) 
Professor  Hirst  is  so  very  well  known  both  as  a  practical  obstet- 
rician and  a  teacher  of  obstetrics  that  the  title  of  this  volume  alone 
should  be  more  than  enough  to  assure  its  getting  into  the  hands  of 
the  majority  of  specialists,  general  practitioners,  and  students  of 
obstetrics  throughout  the  country.  The  work  is  an  admirable  one 
in  every  sense  of  the  word,  concisely  but  comprehensively  written, 
in  a  style  which  makes  its  reading  more  a  matter  of  entertainment 
than  the  perusal  of  numerous  dry  facts  and  dogmatic  statements, 
which  is  unfortunately  so  characteristic  of  many  other  books  on 
this  same  subject.  Frequent  reference  in  the  text  has  been  made 
to  the  work  of  others,  both  in  this  country  and  abroad  ;  but  a 
laudable  effort  evidently  has  been  made  to  avoid  mentioning  the 
long  lists  of  names  and  the  tedious  recapitulation  of  literary 
productions,  which,  in  the  opinion  of  the  author,  only  tend  to 
confuse  and  to  complicate  matters  for  the  student.  Hence,  only 
the  epoch-making  articles  have  been  referred  to. 

The  illustrations  of  the  book  are,  for  the  most  part,  excellent, 
and  although  some  of  them  cannot  be  said  to  come  strictly  into  the 
category  of  art,  yet  they  have  the  advantage  of  bringing  out  the 
points  which  the  author  wants  them  to  show.  Exceptions  to  this 
might  be  made,  however,  in  the  case  of  a  few  reproduced  photo- 
micrographs, which  occur  in  the  section  on  the  placenta.  Photo- 
micrographs may  be  scientifically  accurate  from  the  purely  optical 
standpoint,  but  it  is  so  very  rare  that  one  sees  the  reproduction  of 
one  of  these  pictures  showing  what  is  claimed  for  it,  that  it  is  with 
considerable  regret  that  we  see  them,  however  few,  in  a  publi- 
cation possessing  so  many  other  advantages. 

The  author  has  divided  his  subject  into  the  following 
sections  :  Pregnancy,  Physiology  and  Management  of  Labor,  and 
the  Puerperium,  the  Mechanism  of  Labor,  the  Pathology  of  Labor, 
Pathology  of  the  Puerperium,  Obstetric  Operations  and  the  New- 
born Child. 

The  section  on  pregnancy  is,  in  the  main,  excellent,  and  offers 
no  points  for  criticism,  except  that  possibly  enough  stress  has  not 
been  put  upon  the  development  of  the  fcetal  appendages;  we  do 
not  mean  by  this  that  there  should  be  anything  like  a  full  treatise 
on  human  embryology  in  this  place  ;  but  the  development  of  the 
placenta  with  its  relation  to  the  decidua  and  uterine  wall  is  so 
important  a  subject  that  we  think  a  little  more  space  might  have 
been  allotted  to  it.  The  diseases  of  the  fcetal  appendages,  placenta, 
membranes,  decidua,  etc.,  are  considered  immediately  after  the 
question  of  their  development.  This  is  a  new  departure,  for  these 
subjects  are,    in   the  majority   of   text-books,  given  a  section  to 


themselves,  and  put  later  in  the  volume.  Their  consideration, 
however,  at  this  time  and  place  may  have  distinct  advantages,  for, 
clinically,  many  of  these  conditions  cannot  be  recognized  until 
after  labor,  and  when  put  under  a  separate  heading,  as  is  usually 
done,  the  student  may  get  the  idea  that  they  are  desperate  diseases 
to  be  treated  per  se. 

Too  much  credit  cannot  be  given  to  the  masterly  manner  in  which 
the  author  has  presented  the  subjects  of  the  management  of  normal 
labor  and  the  puerperal  state,  but  it  is  difficult  to  see  whv  these 
subjects  should  have  been  taken  up  before  the  mechanism  of  labor 
has  been  considered. 

The  treatise  on  pelvic  contraction  and  deformity,  and  labor  when 
complicated  by  such  conditions,  is  an  excellent  one  in  every 
possible  sense  of  the  word.  This  section  appeared  a  few  years 
ago  in  the  first  edition  of  the  American  Text-Book  of  Obstetrics, 
and  to  those  who  are  familiar  with  this  work  it  needs  no  recom- 
mendation. 

We  are  somewhat  surprised  that  the  author  has  not  mentioned 
the  importance  of  a  bacteriological  diagnosis,  by  means  of  the 
uterine  culture,  in  puerperal  infection,  nor  can  we  agree  with  him 
in  thinking  that  in  many  cases  the  repeated,  frequent  douching  of 
an  infected  uterus  to  be  of  value,  for  in  our  experience  such  cases 
are  by  no  means  the  rule.  He  also  advises  the  routine  use  of  the 
curette  ;  and  strong  (1-2000)  bichloride  intra-uterine  douches  ;upon 
this  point  we  must  also  confess  that  we  are  skeptical.  In  our 
opinion  the  treatment  of  puerperal  infection  and  the  determin- 
ation as  to  whether  we  shall  use  the  curette  and  douche  are 
directly  dependent  upon  the  nature  of  the  infection  as  indicated 
by  the  bacteriological  findings  in  the  uterine  lochia.  Except  the 
above,  the  section  on  puerperal  infection  is  good. 

Operative  obstetrics  and  the  section  on  the  care  of  the  new-born 
child  are  both  well  worked  up,  though  that  on  the  new-born  child 
is  short  and  more  might  have  been  said  on  the  subject  of  infant 
feeding. 
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THE  DUTIES  AND  THE  DANGERS  OF  ORGANIZATION  IN  THE  NURSING  PROFESSION. 

By  George  M.  Gould,  M.  D.,  of  Philadelphia. 


\\  hen  I  received  the  kind  and  honoring  invitation  of  your 
committee  to  speak  to  you  to-day  I  chanced  to  be  chatting 
with  a  friend;  I  read  the  letter  to  him  and  asked  him  what  I 
should  do.  His  answer  was  a  description  of  his  personal 
efforts  in  behalf  of  nurses  and  their  calling,  efforts  extending 
"ver  many  years,  and  most  unselfishly  carried  on.  The  general 
effect  was  not  encouraging  to  me.  My  friend  could  not  see 
how  he  had  done  any  good  to  others  while  he  had  sadly  wasted 
his  own  time  and  life,  to  find  at  last  that  he  had  aroused  only 
suspicion  and  had  ended  in  resultlessness.  When  I  came  to 
ponder  the  matter  I  thought  I  bad  found  the  solution  of  my 
friend's  pessimism  in  the  fact  of  the  needs,  difficulties,  and 
dangers  of  organization,  and  that  in  the  swift  historic  uprising 
of  your  large  body,  these  needs,  difficulties  and  dangers  musl 
at  first  necessarily  end  in  much  confusion  and  disap 
ment.  All  human  institutions  reach  a  condition  of 
equilibrium  through  manifold  trials,  and  the  trials  should  not 
deter  us  from  adding  our  personal  influence  as  one  factor  thai 
.  it  is  true,  that  may  not  have  influence  in  determining 
or  hastening  progress.     If  our  contribution  is  in 


*An  address  to  the  Graduating  Class  of  the   Johns   Hopkins 
Hospital  School  for  Nurses,  delivered  June  2,  1899. 


must  remember  that  in  science  a  negative  experiment  is  always 
of  value.  We  must  learn  the  "  No  thoroughfares"  of  life  for 
the  first  time  and  before  signs  have  been  put  op  across  them, 
by  actually  running  against  them  and  thus  experimentally 
proving  that  there  can  be  no  advance  in  that  direction.  More- 
over, some  later  Baron  Ilaussmann  of  progress  may  be  able  to 
crash  the  Boulevard  of  Science  straight  through  the  obstruction 
thai  we,  in  our  impotence,  deemed  insuperable. 

I  shall  say  but  a  passing  word  as  to  the  need  of  organization, 
— and  that  consists  only  in  the  emphasis  of  its  inevitableness. 

^  on  find  yourselves  in  a  a what  chaotic  condition  to-day  so 

far  as  pertains  either  to  social,  national,  international,  or 
professional  organizations.  But  in  these  times  of  a  th 
kinds  of  "combines"  and  concentralizations,  there  is  no 
escaping  the  evolutional  fatality  of  union.  I  use  the  word 
••fatality"  advisedly  because  I  would  at  least  hint  by  it  my 
feeling  thai  there  are  cruelties  and  dangers  of  many  kinds 
almost  inevitablj  connected  w  i  t  F 1  any  verj  thorough  organ- 
ization,— not  enough  to  make  us  refuse  to  join,  hut  surely 
enough   to   make   us  cautious.     Majo  tyrants   and 

democracies  are  as  tyrant  other  type  of  govern- 

The  very  forces  of  cohesion  which  compel   lit 
to  bind  themselves  to  solidarity  and  unity  of  purpose  have  an 
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inherently  fatal  tendency  to  crush  out  the  independence  of  the 
units  and  to  reduce  effort  to  a  huge  and  ungovernable 
mechanicalism  in  which  freedom  is  sacrificed  to  the  attain- 
ment of  object,  and  method  is  scorned  for  result.  Up  to  now 
you  illustrate  none  of  this,  and  my  warnings  may  seem  very 
much  like  foolish  croaking.  I  learn,  indeed  that  your  class  is 
an  instance  of  the  good  of  organization,  and  with  all  my  heart 
I  congratulate  you  on  the  fact  that  the  educational  ideal  has 
been  uppermost,  in  your  three  years  of  work,  and  that  you 
have  not  been  bribed  and  whipped  to  do  an  atrocious  amount 
of  slavish  work  for  the  benefit  of  some  heartless  institution, 
which  pays  you  in  a  sheepskin,  the  significance  of  which  lies 
in  the  knowledge  fought  for  despite  jaded  bodies  and  minds. 
But  the  point  of  my  croaking  is  that  you  compare  the  lots  of 
many  of  your  sisters  in  other  training  schools  which  demand  so 
many  hours  a  day  of  toil  that  the  educational  aspect  is  lost 
sight  of,  aud  is  impossible  for  the  weary  ones.  There  you  see 
the  evil  of  organization. 

In  a  calling  like  yours  and,  I  may  add,  like  mine— that  of 
the  nurse  and  the  physician — the  need  of  organization  is  most 
evident,  and  yet  there  is  a  strange  waywardness,  an  unaccount- 
able shyness  which  preserves  freedom  and  individualism  by 
an  aloofness  that  serves  at  least  as  an  excellent  "governor"  of 
the  machine,  and  which  keeps  it  from  self-sacrifice  to  ultra- 
mechanicalism.  For  many  years,  in  season  and  out  of  season, 
I  have  been  pleading  for  a  unitized  medical  profession  and 
the  dire  consequences  of  our  disorganization  have  never  been 
more  frightful  than  to-day.  But  none  would  be  more  prompt 
than  I  to  delimit  sharply  the  range  of  action  of  medical 
organizations,  should  they  seek  to  tyrannize  over  the  righteous 
freedom  of  the  individual  member. 

In  your  calling  and  condition  the  duties  and  dangers  of 
organization  are  greater  than  in  almost  any  other.  Among 
several  reasons  for  this  there  is  one  that  1  trust  you  will 
pardon  me  for  alluding  to.  I  may  do  this  the  more  freely 
because  I  have  a  hundred  times  urged  the  greatest  liberality 
toward  and  encouragement  of  the  desires  of  women  for  a  wise 
equality  of  opportunity  with  men.  But  no  such  generosity 
ueed  blind  as  to  the  fact  that  by  nature  woman  in  her  uses  of 
social  power  and  organization  is  a  "born  tyrant."  In  the 
purely  personal  relation  she  is  grace  divine,  but  whenever  put 
in  authority  over  others,  and  especially  over  other  women,  she 
usually  manages  to  make  herself  as  hateful  and  as  well  hated 
as  human  ingenuity  will  permit.  It  is,  of  course,  not  always 
so,  and  thank  God  for  the  blessed  exceptions!  In  organ- 
izations of  women,  women  must  necessarily  be  officers,  and  of 
course  majorities  must  rule.  It  strikes  me  therefore  in 
selecting  the  officials  of  whatever  organizations  you  may  form, 
you  should  use  your  best  endeavors  effectually  to  squelch 
politicians  and  tyrants  and  to  reward  those  who  show  das 
Ewig-Weibliche,  the  graciousness  of  justice,  and  the  justice  of 
graciousness,  in  the  exercise  of  authority  and  power.  In 
governing,  for  Heaven's  sake  do  not  learn  of  us  men  only  our 
faults  while  you  assiduously  forget  both  our  virtue  of  justice 
and  yours  of  love.  The  hardest  duty  you  will  have  to  learn 
is  thai  of  kindness  and  justice  to  minorities.  Politically,  the 
most  tyrannous  of  human  beings  and  the  most  enslaved  is 
the  American.     Can  you  not  manage  it  so  in  your  treatment 


of  those  who  do  not  vote  with  the  majority,  that  you  do  not 
march  over  their  rights  with  the  ruthlessness  which  is  fast 
reducing  the  terms  Democracy  and  Republicanism  to  hideous 
jeer- words  of  inverted  significance? 

The  roots  of  institutions  and  of  organizations  too  frequently 
spring  from  the  richly  manured  depths  of  selfishness.  The 
commercial  doctor  is  despicable  enough;  do  not  add  the 
commercial  nurse  to  the  terrible  burdens  under  which 
humanity  must  stagger ! 

If  the  spirit  of  trades-unionism  gets  control  of  your  societies 
and  organizations,  I  hope  they  will  quickly  be  blown  to  utter 
smithereens.  The  very  essence  of  your  life,  the  heart  of  your 
work  lies  in  the  personal  relation,  the  wooing  back  to  health 
and  life  of  bodies  and  minds  hurt  in  the  world's  financial 
warfare.  Send  metal,  even  gold,  instead  of  blood,  into  your 
hearts,  and  you  may  have  very  perfect  corrosion-images  of  the 
cardiac  structure  for  the  laboratories  of  the  future  nurso- 
pathologist,  but  you  will  then  be  deservedly  dead  while  the 
pathologist  will  be  lecturing  learnedly  upon  your  fatal  disease 
I  beg  that  you  will  keep  the  financial  relations  to  your  patients 
utterly  out  of  the  reach  of  your  laws  and  by-laws  and  resolutions. 
This  is  absolutely  a  personal  matter  to  be  governed  by  your 
character,  your  ability,  your  whim  and  fancy,  and  by  your 
patients' condition  in  life;  I  hope  you  will  withdraw  from  any 
society  that  in  the  least  attempts  to  govern  you  in  this  matter. 
Money  you  must  have  to  live  by,  as  must  all  of  us.  Nursing 
is  your  trade ;  it  must  give  you  the  means  necessary  for 
carrying  on  your  trade;  but  if  you  wash  dishes  for  money 
alone  they  will  be  dirty  dishes  when  they  leave  your  hands. 
When  your  work  is  an  art  and  when  it  is  with  the  material 
called  life,  the  rule  holds  all  the  more  strenuously;  the  great 
God  of  Life  will  not  allow  you  to  have  a  master  above  Him  ! 

This  brings  us  logically  to  a  thought  concerning  the  relation 
of  the  nurse  to  the  family  of  her  patient.  There  is  oue  pretty 
effective  answer  to  the  impertinence  of  some  families  which 
would  look  upon  the  nurse  solely  from  the  employer's  point 
of  view.  If  you  let  such  upstarts  see  that  the  financial 
motive  is  the  dominant  one  in  your  mind  and  in  your  organ- 
izations, your  answer  to  the  one  impertinence  is  only  by 
another:  I'm  a? good  as  you!  But  the  killing  reply  to  all 
false  pride  is  the  acted  one:  I  am  in  truth  better  than  you,-£ 
that  is,  I  will  prove  to  you  that  I  am  more  unselfish  than  you. 
To  those  who  would  positively  or  negatively  treat  you  as  a 
kind  of  servant  paid  for  by  your  demanded  wage,  you  may,  as 
does  the  true  physician,  teach  a  nobler  way,  both  by  word  and 
action,  that  while  the  laborer  is  indeed  worthy  of  his  hire,  the 
hire  is  not  by  any  means  the  worth  of  the  laborer. 

Not  the  least  of  the  dangers  to  which  as  an  organization 
your  guild  will  be  subject  is  another  kind  of  subserviency — to 
the  physician  and  to  his  profession.  To  steer  clear  of  the 
Soy  11  a  of  a  too  smart  independence  and  the  Chary bdis  of  a  too 
decided  servantship  will  task  the  tact  of  the  best  of  you.  In 
all  matters  pertaining  to  therapeutics,  of  course  you  must  be 
unflinchingly  loyal  and  eveu  obedient  to  the  medical  man's 
orders.  And  yet  you  have  your  own  individuality,  and.  as  an 
organization,  yours  should  be  an  entity  subject  to  your  own 
corporate  ideals  and  conditions.  There,  has  been  much 
criticism  of  a  tendency,  for  the  existence  of  which  1  cannot 
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vouch,  for  the  nurse  to  supplant  the  physician.  Many  nurses 
are  doubtless  wiser  than  many  physicians,  bul  tragedy  awaits 
that  nurse  who  is  conscious  of  the  fact,  at  hast  if  she  even 
whisper  it  to  the  person  in  her  mirror! 

I  suspect  the  nurse's  greater  danger  lies  in  the  loves  and 
hates    of    partisanship.      "Her    favorite    doctor"    is    liked 

her  too  much,  and  the  one  she  does   nol    ia>,. 
half  so  bad  as  she  thinks.     It  may   be  that   she  needs 
herself  of  all  such  likes  and  dislikes  and  tix  herattentio 
the  impersonal  aims  and  needs  of  her  calling.      1    have    heard 
of  chief  nurses  who  turned  hospitals   topsy-turvy  and  trans- 
formed training  schools  into  hothouses  of  evil  and  cliqueism 
by  assigning  hated  nurses  to  detested  physicians,  or  by  worts 
ing  her  girls  to  death,  and  other  such  petty  savageries.     It  is 
Bad,— but  possibly  the  world  will  be  better  when  you  all  become 
head  nurses  and  superintendents  ! 

The  business  conduct  of  your  organizations  will  need  careful 
looking  after.     To  be  effective,  charity  itself  must  become  a 
business.     Some  wise  unwise  mot-maker  has  said  that  charity 
is  the  basest  of  human  passions.     Doctors  are  proverbially  bad 
business   men,   (though   I  do  not  believe  they  are  quite  so 
pitiable  as  they  are  represented)  but   surely  despite  all   their 
native  shrewdness  in  buying  and  selling,  women  will  probably 
commit  grievous  business  errors  in  conducting  their  orgai 
isations.     A  lawyer-like  prudence  is  demanded  nowadays  to 
guide  any   great  movement  right.     The   friend   of   whom   I 
spoke  tells  me  that  a  most  excellent  scheme  of  an  insurai  ce 
or  beneficial  organization  for  the  benefit  of  nurses  went  all  to 
smash  after  great  efforts  and  partial  successes  because  of — 
but  that  is  another  story  !     Would  it  be  rank  heresy  to  suggest 
a  cool,  legal,  male  brain  as  an  adviser  even  to  the  wisi 
best   of  women?     Surely  the   lied   Cross   Society  has 
demonstrated  with  appallingly  glaring  colors  the  need  of  such 
a  head.     When  an  organization   handles  millions  of  dollars 
without  accounting  for  a  cent,  it  is  high  time  that  san< 
and  women  should  pinch  themselves  to  see  if  they  are  really 
awake  or  not.     You   need  to  make  every  training  school  in 
America  demand  a  free  three-years'  educational  course  with 
hours  a  day  devoted   to  practical   work;  you   need  a 
great  journal  devoted  to  your  interests  and  your  progress :  you 
imething    corresponding    to    an    insurance   company 
adapted  to  your  peculiar  conditions  ;you  need  a  post-graduate 
school  for  superintendents;  you  need  a  systematization  ol 
business,  how  to  hud  work,  how  to  supply  country  towi 
farms  with  trained  nurses,  where  to  secure  special   training, 
aad  how    to   find   the  people  wanting  that   kind  of  specially 
trained  nurse,  etc.;  you  need  nurses'  houses  or  homes,  where 
you  can  meet  each   other,  and   have  something  like  a 
when  you  are  off  duty:  you  need   special   loan-libraries;  you 
need  laws   to   protect  your  calling  from  the  scandal  o 
corrupt,  who,  for  purposes  of  gain  and  immorality,  don  the 
the  nurse:  you  need  a  rigid  ordering  of  your  relations 
with  the  city,  the  State,  and  the  National  Government,  and 
particularly   with    the    military   departments;    you    need   an 
ional  and  even  an  international  organization, and 
tor  all  these  and  other  things  you  need  wise  and  clear  bi 
raids  to  govern  and  to  guide  you,  and  to  mold  you 
one  of  the  great  agencies  for  alleviating  sociologic  ill  and  for 
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bringing  about  a  more  lowly  civilization  than  we  have   .-..    far 
dreamed  id'. 

And.  with  it  all.  will  you  bate  quackery  more  than  vou  do 
th.'  devil  himself?  Already  i  he  quacks,  those  pathogenic 
microbes  of  the  profession  of  medicine,  those  verminous  para- 

>!'  poverty  and  ignorance,  are  quoting  Trained  Nurse 
So-and  so  as  endorsing  such  and  such  a  concoction  or  cot 
traption  for  the  magical  cure  of  all  disease.  I  bese 
by  all  that  is  holy  and  of  good  report,  thai  you  renounce  this 
wickedness!  When  the  official  head  of  a  representative 
American  nursing  organization  officially  sprawls  over  and 
through  the  advertising  iper  as  a 

limitless  endorser  of  "Greene's  Nervura"  and  of  "Electro- 
poise,"  i1  behooveth  yoa  to  haul  up  sharp  and  see  that  your 
skirts  do  nol  draggle  even  in  the  shallowesl  of  these  filthj 
puddles! 

I  wish  I  could  say  something  of  use,  and  that  might 
encourage  you  to  add  your  influence  in  pro\  iding  an  effi  ctive 
and  systematized  service  of  trained  nurses  for  |)„.  |  ,,;,,. ,i 
States  Army.  Whether  in  peace  or  in  war  i  except  perhaps  in 
the  front  during  actual  battle)  the  army  needs  you.  The 
lack  of  such  an  organization  with  its  resultant  terrible  mor- 
bidity and  mortality  among  the  sick  soldiers  during  the  late 
Cuban  skirmish  was  demonstrated  beyond  all  doubt.  The 
Nurses  Associated  Alumnae  of  the  United  States  and  I 
al  their  second  annual  meeting  in  New  York  about  a  month 
ago,  took  up  this  important  matter,  and  are  earnestly  trying 
to  secure  the  passage  of  a  bill  by  ( longress  to  bring  aboul  I  he 
desired  object.  In  this  way  only  can  the'  business  he  ■ 
atized,  the  wasted  efforts  of  competing  organizations  neutral- 
ized, and  as  Oarlyle  would  say.  the  work  get  itself  done.* 
Another  good  that  would  follow  the  establishing  id'  such 
systematization  would  be  the  disappearing  forever  and  ever, 
world  without  end.  amen,  of  the  advertising  self  Beekers,  the 
quack  doctors  posing  as  philanthropists,  and  the  silly  mob  of 
the   eharity-beerazed   senr  s    about    with 

their  incapacities  and  fatuities  like  the  myriads  of  Blue-Bottle 
Plies  of  The    four    Little   Children,  I    in   a    wise 

geographic  book  actually  written  before  the  Hispano-Ameri- 
can  W'ar.i 

Women    in;1  d    into    three   classes,   the    flood  for- 

somethings,   tie-   Good-for-nothings,  ami   the   Unspeakables. 
There    is    nothing    which   fashion    h; 
class.     In  its  heart   it    likes  the  third  class  far  more.     With 


*In  our  imperialism-craze  you  must  suffer  for  the  sins  of  your 
rulers,  and  must  prepare  yourselves  to  meet  tin  di  mand  for  nurses 
in  tropical  countries  where  in  the  name  of  liberty  we  are  shooting 
down  those  win.  ask  for  Liberty.    The  English  Colonial 

'(■m  was  formed  in  1896  to  provide  specially  trained 
for  England's  colonies  in  all  parts  of  the  worl.l.    The  Lancet  makes 
the  wise  sui^eBtion  to  try  to  train  up  a  school  of  native 
Here  is  a  great  work  for  you  also. 

t  "And  on  the  signal  being  given  all  the  I'.lue-Bottle  Flies 
buzzing  at  once  in  a  sumptuous  and  sonorous  manner,  tbi 
lions  ami    mi,'  OUnde   echoing   nil    ovej     the    waters    ami 

resound  he  tumultuous  top     of  the  transitory  titmice, 

upon  the   intervening  ami   verdant    mountains   wit.    a  serene  ami 
sickly  suavity  only  known  to  the  truly  virtuous." 
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the  sharp  X-ray  eyes  of  moralized  intelligence,  look  through 
the  walls  and  roofs  of  a  vast  number  of  modem  homes  and 
you  will  find  doless  daughters  whom  their  parents  are  trying 
to  get  rid  of,  and  doless  wives  who,  money  alone  excepted,  are 
trying  to  get  rid  of  their  husbands. 

When  servant-girls  marry,  the  first  thing  they  demand  is  a 
servant-girl.  Shop-girls — I  beg  pardon,  I  mean  Salesladies — 
must  not  work  after  marriage,  they  must  ape  the  vices  of  the 
second  class  of  ladies  who  scorn  their  too  perfect  flatterers. 
Lazy,  cunning,  pretty,  empty-headed,  and  empty-hearted,  the 
young  ladies  of  the  foolish  ill-to-do  well-to-do,  while  nursing 
their  hysterics,  and  their  flaccid  muscles,  manage  to  twist 
ever  tighter  the  silken  bands  whereby,  sitting  at  the  center  of 
the  commercial  economic  slaveries  of  civilization,  they  draw 
into  their  laps  the  stolen  products  of  human  industry  and 
cruelty,  avid  to  get  the  most  and  give  the  least.  But  even 
here  are  awakening,  thank  Heaven,  an  increasing  number  of 
women  who,  like  Bore's  monk,  are  looking  about  them  with 
horror  and  alarm,  and  are  determining  that  their  lives  at  least 
shall  not  sink  into  the  degradation  of  spiderhood.  Yours  is 
the  splendid  proving  that  there  are  at  least  ten  thousand 
American  women  unsatisfied  with  araneal  ethics. 

In  other  reactions  from  spiderliness  we  have  many  sad 
morbidities,  the  "New  Woman"  being  not  the  very  least. 
Perhaps  the  "New  Nurse"  is  to  be  another  if  she  is  not  wise 
and  wary.  Institutional  medical  charity  justifies  all  the 
bitterness  wrapped  in  the  jibe  that  "charity  is  the  basest  of 
human  passions."  If  it  is  incapable  of  turning  all  the  milk 
of  human  kindness  to  bonnyclabber  and  even  to  mitey  cheese, 
if  it  cannot  at  one  stroke  and  directly  pauperize  the  patient, 
curse  the  giver,  and  debauch  the  medical  profession,  it  labors 
hard  to  do  it  by  indirection ;  then  if  all  plans  fail,  trust  some 
advertising  medical  college  for  getting  hold  of  several  hun- 
dred nurses  and  making  them  help  the  Professors  to  attain 
notoriety,  students,  consultations  and  iniquitous  state  appro- 
priations! Organization  and  Institutionalization  may  be  good 
things  for  you,  but  not  unless  you  are  somewhat  wiser  than 
serpents  and  more  shy  of  nets  than  are  many  doves. 

The  most  powerful  antidote  for  the  evils  of  malorganization 
or  over-organization,  and  for  the  dangers  that  beset  your 
future  career,  I  believe  will  be  found  iu  the  very  nature  of 
your  calling  and  in  the  goodness  of  the  human  heart,  which 
rarely  fails  to  respond  sympathetically  to  the  cry  for  help  by 
the  suffering. 

And  this  work  of  yours  is  so  good,  and  will  only  remain  so 
good,  if  you  refuse  to  allow  any  institution,  or  rules,  or  organ- 
izations to  come  between  you  and  your  patient.  Your  calling 
is  of  the  best  and  most  truly  evolutional  (not  revolutional) 
because  it  continues  the  kind  of  occupation  and  by  the  same 
methods  you  have  inherited  from  Mother  Eve, — personal  work 
by  personal  methods.  The  giving  of  love,  care,  helpfulness, 
sympathy,  nurturing,  nursing, — what  else  has  woman  done  in 
the  world?  What  better  thing  could  any  being  do?  The 
female  man-imitators  are  doomed!  Is  evolution  a  word,  a 
philosophy,  a  thinker's  game  of  thought,  or  is  it  the  most 
actual  (if  facts  and  the  most  inescapable  of  biologic  laws? 
There  can  be  no  rejection  of  the  law  of  heredity.  The  habits 
of  a  million  ancestors  are  commands  which  we  seek  to  break 


only  at  our  infinite  peril.  The  fact,  of  course,  is  that  each  of 
our  personalities  is  the  last  link  of  the  biologic  chain  which 
binds  us  to  the  infinite  number  of  our  ancestral  organisms, 
and  God,  if  you  please,  has  yet  some  control  of  the  cosmic 
process!  He  will  hardly  permit  the  last  link  to  cut  itself 
from  the  past  and  set  up  as  an  independent  existence.  The 
ghosts  of  all  history  unite  in  and  direct  each  individuality. 
Strength  and  effectiveness  consist  in  obedience  to  their  orders. 

There  is  one  way  in  which  organization  can  help  you,  if  you, 
as  you  must,  use  it  as  a  tool  and  not  allow  it  to  use  you  as 
one.  This  consists  in  making  it  a  means  whereby  you  come 
to  your  patient.  The  hospitals  have  half  turned  you  into 
servants, — they  at  least  are  well  supplied  with  nurses,  so  we 
may  leave  them  out  of  the  count.  Then  the  rich  have  you  at 
command;  for  we  are  all  the  slaves  of  the  plutocrats.  Upon 
them  then  we  may  waste  no  thought  or  sympathy.  The  poor, 
('.  e.  the  very  poor  of  the  cities,  can  also  command  you,  through 
the  hospitals.  But  there  are  far  more  needy,  more  numerous, 
more  worthy  classes  to  whom  neither  you  nor  your  societies, 
I  fear,  have  hardly  given  a  thought.  Among  these  are 
the  farmers  and  the  people  of  small  villages.  These 
constitute  the  great  majority  of  the  good  people  of  the 
United  States,  and  they  do  indeed  need  your  advice,  skill, 
knowledge,  and  help,  quite  as  much  as  do  any  city-folk. 
Ignorance  and  disease  await  you  there  fully  as  much  as  they 
do  in  crowded  places.  It  seems  to  me  that  one  of  your  primal 
duties  of  organization  is  to  secure  a  machinery  of  distribution 
whereby  you  and  your  knowledge  of  hygiene,  the  knowledge 
par  excellence  of  the  trained  nurse,  shall  be  brought  to  the 
country  and  to  the  village.  Genuine  missionaries  you  must 
be  to  carry  the  gospel  of  nursing  to  your  far-away  over-worked 
and  untrained  sisters  of  a  million  country  and  village  homes, 
and  to  the  sick  ones  there. 

The  reckless  poor  and  the  reckless  rich  of  the  cities,  as  we 
have  seen,  are  well  nursed  and  provided  for;  they  are  your 
masters.  But  let  it  no  longer  be  said  that  "  none  but  a  pauper 
or  a  millionaire  can  enjoy  the  luxury  of  a  nurse."  You  have 
yet  to  organize  a  machinery  to  reach  the  wants  of  the  great 
and  more  deserving  middle  classes.  To  this  class  let  us  add 
another  that  still  more  acutely  touches  our  sympathies, — the 
proud  and  self-respecting  poor  of  the  cities,  who,  no  worse  off 
financially  than  the  spongers,  have  as  yet  not  been  bribed, 
corrupted,  and  herded  in  the  hospitals  and  almshouses  by  the 
professional  philanthropists  and  the  selfish  charity-mongers. 
It  seems  to  me  that  your  most  pressing  duty  is  to  these  two 
sets  of  people.  The  clerk,  the  prudent  workman,  the  little 
shopkeeper,  the  working  woman,  etc.,  with  incomes  of  from 
three  hundred  to  one  thousand  dollars  a  year — these  cannot 
afford  to  pay  you  twenty  dollars  a  week  for  your  services. 
And  if  this  is  so,  those  with  still  smaller  incomes  can  afford 
to  pay  you  but  a  small  percentage  of  this  amount.  And  for 
that  matter,  is  your  conscientious,  skilled,  and  devoted  help 
for  seven  days  and  nights,  not  really  worth  far  more  than 
twenty  dollars?  Ilemember  too  that  your  profession  is 
fast  rilling  and  like  every  other,  filling  to  overflowing.  Give, 
then,  in  advance  and  in  chosen  cases,  before  pitiless  compe- 
tition forces  the  wage-limit  down.  But  that  is  a  deplorable 
argument;  so  let  us  return  to  the  more  gracious,  eterually-to- 
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be-repeated,  eternally  forgotten,  Noblesse  oblige!  Wage-pride 
id  a  nurse  or  a  physician  is  the  devil  in  the  pulpit;  it  is 
Croker  and  Quay  throned  and  lording  it   as  statesmen.     In 

this  matter  I  beg  and  beseech  you  to  think  of  the  duty  and  the 
blessing  of  grace,  and  the  gift  of  yourselves.  Most  other 
giving  than  self  is,  in  the  last  analysis,  but  a  fraud  and  a 
delusion.  Whether  you  will  or  will  not,  you  are.  if  nol 
copartner  of  the  medical  profession,  at  least  a  chief  assistant ; 
and  the  tradition  and  the  practice  of  the  members  of  that 
profession  is  to  give  on  the  average  at  least  one-third  of  their 
lives  to  the  needy  and  suffering,  without  thought  of  compen- 
sation in  money.  Verily,  verily,  I  say  unto  you  that  you  must 
go  and  do  likewise !  If  you  wish  us  to  love  and  honor  you, 
that  is  the  surest  way  to  command  our  honor  and  love.  "  By 
what  means?  Quickly  comes  the  answer:  First,  by  indi- 
vidually meeting  the  need  of  the  needy  with  your  service,  or  a 
part  of  it,  at  a  price  or  at  no  price,  corresponding  to  the 
ability  to  pay  ;  Secondly,  by  means  of  the  Visiting,  or  District, 
or  Instructive  Nursing  Society.  If  there  is  no  such  society 
where  you  live, then  establish  such  a  society!  Start  it  with  a 
membership  of  one ;  get  others  to  join  ;  plan  it  out,  work  it  out, 
with  the  help  you  can  and  will  find  if  you  do  really  wish  to  find 
it.  If  the  established  society  works  badly,  if  it  is  the  outcome 
of  dilettantism  and  unbusiness-like  sentimentalism,  set  to 
work  to  put  it  in  better  order.  All  things  are  possible  to 
the  resolved  woman  ! 

The  Instructive  District  Nursing  Associations  of  Chicago 
and  of  Boston,  seem  to  be  models.     These  and  similar  - 
have  recognized  the  profound  need  of  teaching  the  members 
of  the  families  among  which  they  go  how  to  become  good 
nurses;  how  by  example  and  precept  to  care  for  each  other  and 
for  themselves,  and  in  a  hundred  ways  to  brighten  and  purify 
their  lives.     A  nurse  is  not  a  good  nurse  unless  she  is  a  good 
teacher  and  inspirer  of  others  to  emulate  her  skill,  neatness, 
and   unselfishness.     In   district   nursing   one   has   a  greater 
variety  of  cases,  more  out-of-door  exercise,  greater  freedom 
Saturdays  and  Sundays,  etc.     One  also,  I  think,  does    more 
good  and  leaves  more  lasting  impressions.     There  is  a  com- 
mingling of  pathos  and  fun  that  is  altogether  blessed,  and 
seeing    more    life,    one's   own   character  is   broadened    and 
sweetened.     In  the  choice   and   method    of  carrying  on   an 
occupation,  the  purer  the  purpose  and  the  more  earnest  the 
emotion,  the  closer  must  one  come  to  actual   life.     All  desire 
to  get  away  from  the  blood  and  muscle  and  heart-thro 
of  actuality,  ends  in  resultlessness,  ennui,  md  even  in  doWn- 
ight  sin.     Keep  your  finger  on  the  pulse  of  life  if  you  would 
know  how  the  heart  of  life  is  beating.     But  all  who  can,  must 
be  made  to  pay  for  the  work  and  for  the  teaching.     - 
charity  is  very  pleasant  but  it  is  very  iniquitous.     Nay,  more, 
all  charity  is  a  curse  unless  it  seeks  to  do  away  with  the  need 
of  charity.     You  must  not  let  your  noble  calling  degrad 
vHous  relief-doling. 
i s  aristocratic  flummery  and  class-prejudice  beginning  to 
imong  you  ?     I  hear  whispers  of  the  fact,  and  in  some 
of    the    literature    I    have   glanced   over,   especially   in    that 
emanating  from  England,  it  crops  out  in  amusing  innocence. 
I  have  found  there  such  recurring  expressions  as  "  Nurses  of 
nigh  birth,"  "  of  lower  birth,"  etc.    I'am  treadingon  dangerous 


ground  perhaps,  inn  I  trusl  that  there  is  sufficienl  American 
ismin  you  to  scorn  such  long-eared  nonsense.  Neither  in 
your  speech  nor  in  your  hearts  let  such  expressions  and  dis- 
tinctions arise.  If  in  the  sisterhood  of  nations  our  country  has 
any  function  it  is  surely  to  show  the  unchns!  ianit  \ .'  1 1,,- 
untruth,  and  the  unscience  of  such  prides  and  such  lack  o- 
prides.  The  only  professional  or  scientific  significance  of  such 
terms  I  can  imagine  is  the  obstetric  one:— the  high-birthers 
must  have  entered  the  world  after  the  maimer  of  Caesar! 
The  common  fashion  of  the  low-birthers  seems  preferable! 
But  I  hear  that  the  high-birthers  make  the  best  nurses,  ate 
better  for  the  instructive  and  district  nursing  societies  to 
employ,  that  they  are  better  received  in  poor  families,  that 
they  are  not  so  "stuck  up  "  as  regards  what  is  call,.,!  menial 
work,  etc.  Let  every  low-birther  make  it  her  chiefesl  point 
of  pride  to  disprove  this  ! 

Let  me  read  a  few  sentences  from  the  history  of  the  .May- 
flower people  by  oue  of  them.  They  surely  were  low-birt  hers 
if  there  ever  were  any  such : 

"  But  that  which  was  most  sadd  &  lamentable  was,  that  in  2.  or 
3.  moneths  time  halfe  of  their  company  dyed,  espetialy  in  .Ian  ■  ,V 
February,  being  y"  depth  of  winter,  and  wanting  houses  &  other 
comforts;  being  infected  with  y"  scurvie  &  other  diseases,  whirl, 
this  long  vioage  &  their  inacomoilate  condition  bad  brought  upon 
them  ;  so  as  ther  dyed  some  times  2.  or  3.  of  a  day,  in  y"  foresaid 
time  ;  that  of  100.  &  odd  persons,  scarce  50.  remained.  And  of 
these  in  y<=  time  of  most  distres,  ther  was  but  6.  or  7.  sound  persons, 
who,  t'o  their  great  comendations  be  it  spoken,  spared  no  pains,' 
night  nor  day,  but  with  abundance  of  toyle  and  hazard  of  their 
owne  health,  fetched  them  woode,  made  them  fires,  drest  them 
meat,  made  their  beads,  washed  their  lothsome  cloaths,  cloathed  A 
uncloathed  them  ;  in  a  word,  did  all  y  bomly  &  necessarie  olliees 
for  them  wcL  dainty  &  quesie  stomacks  cannot  endure  to  hear 
named;  and  all  this  willingly  &  cherfully,  without  any  giudgingin  ye 
least,  shewing  herein  their  true  love  unto  their  friends&  bretheren. 
A  rare  example  &  worthy  to  be  remembered.  Tow  of  these  7.  were 
Mr  William  Brewster,  ther  reverend  Elder,  &  Myles  Standish,  ther 
Captein  &  military  comander,  unto  whom  my  selfe,  &  many  others. 
were  much  beholden  in  our  low  &  sicke  condition.  And  yet  the 
Lord  so  upheld  these  persons,  as  in  this generall  calamity  they  were 
not  at  all  infected  either  with  sicknes,  or  lamnes.  And  what  I 
have  said  of  these,  I  may  say  of  may  others  who  dyed  in  this 
generall  vissitation,  Mothers  yet  livirig,  that  whilst  they  had  health, 
yea,  or  any  strength  continuing,  they  were  not  wanting  to  any  that 
had  need  of  them.  And  I  doute  not  but  their  recompence  is  with 
y"  Lord."—  The  Bradford  History  of  the  Plymouth  Plantation. 

"Servants  of  the  poor"  is  another  term  used  by  orators  to 
graduating  nurses  and  by  writers  of  mock  heroics.  Itisquite 
highfalutin— and  quite  silly  !  I  trust  you  will  not  go  to  your 
life-work  a  victim  of  any  phrase-maker's  tricks.  Sour  firs! 
duty,  like  that  of  all  of  us,  is  to  see  facts;  your  Becond,  is  to 
know  facts;  your  third,  is  to  make  facts.  If  you  musi  dub 
yourself  with  any  other  titles  and  think  of  yourself  as  any- 
thing less  or  more  than  a  nurse— quite  a  noble  and  ennobling 
name,  I  think— is  not  the  word  friend  enough  ?    A  se 

you  must  not  he.  a  patronized  or  a  patronizer  5 [are  not  be. 

Friendship  is  what  is  needed  by  the  patientand  by  his  family. 
The  friend  maj  teach  and  hi  Ip  :  be 

must  always  sympathize  with  and  love. 

You    may  gather  that  1   have  a  more  vivid  feeling  of  the 
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dangers  than  I  have  of  the  benefits  of  organization,  and  I 
shall  not  very  emphatically  deny  the  charge.  The  shame  and 
infamy  of  anti-Dreyfus  France,  the  degradation  of  American 
politics,  the  cruelty  and  selfishness  of  monopolies,  our 
pension  demagogery,  such  things  are  ever  before  our  > 
to  warn  us  against  giving  up  our  freedom  and  our  honor 
to  any  organization.  The  hardest  of  all  problems  you  will 
have  to  solve  will  be  to  secure  the  good  things  that  are 
obtainable  only  through  organization  and  at  the  same  time 
to  avoid  the  evils  so  generally  the  consequences  of  organ- 
ization. 

It  is  only  by  means  of  money  that  one  can  get  that  which  is 
worth  more  than  money,  and  that  which  money  cannot  buy. 
Just  so  it  is  only  by  means  of  organization  that  you  can  obtain 
that  which  organization  alone  cannot  give.  This  means,  of 
course,  that  you  must  use  the  power  derived  from  organiza- 
tion as  a  mere  instrument.  There  is  nothing  more  harmless, 
neutral  and  unorganized  than  water — the  oceans  of  it  that 
cover  so  much  of  the  earth.  There  is  nothing  more  symme- 
tric and  beautiful  than  a  snow  crystal;  but  transmute  an 
ocean  into  a  polar  ice-cap,  and  death  is  its  command,  even  to 
the  wandering  splinter  of  it  called  an  iceberg.  Let  love  ami 
ethics  fail  for  a  day  to  use,  fill  and  thrill  your  organizations, 
and  the  devil  will  surely  seize  upon  them  and  make  them 
serve  his  purposes. 

In  the  polar  regions  of  our  earth  the  cold  is  so  intense  and 
continuous  that  ice  and  snow  are  always  forming  and  it  is 


impossible  to  say  what  would  be  the  disastrous  consequences 
as  regards  the  temperature,  climate  and  vegetation,  even  the  life 
of  the  entire  globe,  were  it  not  for  the  existence  of  one  great 
countervailing  fact:  Up  from  the  great  oceans  of  the  equato- 
rial and  temperate  regions  softly  creep  the  massive  currents 
of  warmer  water,  until  approaching  the  poles,  they  dip  deeply 
downward  beneath  the  arctic  ice-cap,  and  spreading  through 
these  freezing  ocean  abysses,  they  bring  the  melting  messages 
from  the  far-away  sun,  from  summer  days  and  smiling 
climes.  Your  work  in  life  seems  wonderfully  like  all  this. 
However  lethal  and  frightful  our  civilization,  it  shines  with 
such  splendid  and  alluring  auroras  that  into  it  with  reckless 
fatalism  press  the  infatuated  discoverers  and  travelers  from 
lands  where  labor  wearies  and  deadens,  and  where  love  is 
becoming  the  legend  of  idle  singers  of  empty  days.  Over  this 
white  waste  of  frigid  expanse  deepen  the  glaciers  of  selfish- 
ness, and  glitter  the  ice  and  snow  of  luxury  and  of  greed. 
Among  the  influences  that  prevent  this  palsying  congelation 
of  death  from  crawling  and  crunching  through  the  whole 
wide  world,  comes  Love!  And  what  love  is  purer  and  more 
vivifying  than  that  of  you  workers,  what  more  heartening 
than  that  which  gives  itself  to  win  back  to  health,  to  hope, 
and  to  life,  those  who  have  been  broken  by  disease  and  worn 
by  suffering  ?  Yours  the  privilege,  cosmic  and  yet  personal, 
of  throbbing  beneath  and  through  the  bitter  chill  of  an  icing 
civilization  the  softening  warmth  of  divine  beueficence  and 
love! 


A  PIN  IN  THE  VERMIFORM  APPENDIX. 


By  James  F.  Mitchell,  M.  IK,  Assistant  Resident  Surgeon.  The  John?  Hopkins  Hospital. 


In  the  Johns  Hopkins  Hospital  Bulletin,  Xos.  94,  95,  90, 
January,  February,  March,  1899,  was  published  a  collection 
of  thirty-five  cases  in  which  pins  had  been  found  present  in 
the  vermiform  appendix,  or  had  been  the  cause  of  attacks  of 
appendicitis. 

Since  this  publication  a  most  striking  case  has  appeared  in 
the  service  of  Dr.  Halsted,  and  in  connection  with  the  subject 
seems  worthy  of  record. 

History.— \X.  0.  R.  (Surg.  No.  S898),  a  colored  boy.  aged 
seven  years,  was  admitted  to  the  surgical  wards  April  20. 
1  399,  complaining  of  "cramps  in  the  stomach." 

Since  he  was  two  years  of  age  he  has  offered  from  repeated 
attacks,  with  abdominal  symptoms  referable  to  the  right  iliac 
region  and  accompanied  by  pain,  tenderness  and  vomiting. 
These  have  recurred  at  intervals  of  a  few  months  for  the  past 
ars,  the  duration  of  the  attacks  varying  from  a  few 
days  to  one  or  two  weeks.  The  intervals  have  never  been 
completely  free  from  local  symptoms. 

No  history  of  the  ingestion  of  a  foreign  body  could  be 
obtained  from  the'  parents. 

On  April  22  (four  days  before  admission)  he  complained  of 
feeling  badly,  and  of  a  feeling  of  tightness  in  the  abdomen 
followed  in  a  short  time  as  usual  by  cramps  and  vomiting; 
no  chill ;  not  much  apparent  fever.     Since  onset  there  have 


been  paroxysms  of  pain  about  the  navel,  the  attacks  lasting 
three  or  four  minutes  and  being  so  severe  as  to  cause  him  "  to  be 
doubled  up."  Abdominal  tenderness  has  been  marked ; 
bowels  constipiated,  one  movement  yesterday,  after  medicine  ; 
no  pain  on  micturition,  but  increased  frequency. 

Examination  on  admission  (Dr.  dishing).  "  Well  developed 
colored  child  with  slightly  pinched  fades  ;  lying  mi  back  with 
knees  drawn  up.  Pulse  compressible,  rather  poor  quality. 
Tongue  has  a  diffuse,  thin,  white  coating.  Respiration  costal 
in  type  ;  abdominal  movements  slight.  Abdomen  slightly  and 
symmetrically  distended.  Child  protects  right  iliac  region 
with  hands.  Dulness  over  whole  of  right  iliac  region.  No 
dulness  in  left  Hank.  Abdominal  spasm  and  rigidity  limited 
to  right  iliac  fossa  render  palpation  difficult.  There  seems, 
however,  to  be  a  mass  in  the  right  iliac  fossa.  Temperature 
103.2°.  Leucocytes  11,000.*'  He  was  prepared  for  immediate 
operation. 

Operation    under    chloroform   anaesthesia  (Dr.    dishing!. 

Laparotomy  for  appt  ndicular  abscess.  Evani/dion  of  abscess. 
Appendectomy.  Pathological  anastomosis  of  tip  of  appendix 
with  ileum,  through  which  a  pin  passed,  producing  a  perforation 
in  opposite  wail  of  ileum.  Closure  of  two  appendicular  commu- 
nications.    Drainage. 

Under  anaesthesia  the    tumor  was  found    to   occupy  the 


Situation     of    Absc 


Head  of  pin 
appendix 


Pin    pe  rforatin  g  Jle  u  m 


From  a  sketch  at  the  time  oi  operation  bj   Dr.  Cashing.      Showing  the  relations  of  the  pin   to 
the  appendix,  ileum  and  caecum. 


The  appendix  and  pii  "'-  lhr  i,ln  '  "   "'  ,r'1  with  faecal  matter. 
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whole  right  iliac  region  from  median  line  to  level  of  umbil- 
icus. Incision  was  made  over  the  tumor  through  outer  border 
of  rectus  muscle,  and  subsequently  enlarged,  dividing  the 
epigastric  vessels.  Theabdominal  wall  was oedematous.  The 
tumor  mass  was  covered  by  a  layer  of  infiltrated  omentum, 
which  was  adherent  to  anterior  parietes.  Adhesions  were 
freed  and  walling-off  gauze  placed  about  the  mass  at  po 
approach  to  the  free  cavity. 

The  tumor  mass  was  attacked  and  an   a  itaining 

about  15  cc.  of  bad  smelling  fiocculent  pus  evacuated,     t  lover- 
Blips  showed  some  bacilli,  no  streptococci. 

The  appendix  was  sought  for  and  finally  freed  from  the  side 
of  the  tumor  mass.  Xo  perforation  could  be  made  out  in  the 
appendix.  The  abscess  was  situated  at  some  distance  from  it 
lying  between  caecum  and  ileum.  The  appendicular  serosa 
was  not  markedly  injected.  The  appendix  was  found  to 
have  a  double  communication  with  the  bowel  :  one  at  its  base 
and  another  about  5  cm.  from  its  tip,  where  it  anastomosed  with 
the  ileum  by  a  free  communication  opposite  to  the  mesentery. 

In  the  appendix  opposite  to  this  communication  a  hard. 
round  body,  the  size  of  a  hat-pin  head,  could  be  felt,  and 
running  from  this  through  the  passage  into  the  ileum 
extended  the  shaft  of  a  pin,  the  point  of  which  reached  the 
abscess  some  distance  away. 

The  rueso-appendix  was  tied  off  and  the  appendix  ampu- 
tated at  its  base,  the  stump  being  inverted  into  the  caecum. 
The  communication  with  the  ileum  near  the  tip  was  treated 
in  the  same  way,  the  opening  into  the  ileum,  which  was 
by  mucous  membrane,  being  closed  by  three  mattress,  Halsted 
sutures  which  had  been  placed  before  the  division. 


I  lie  seal  of  operation  was  drained  with  iodoform  gaii 

the  abdominal  wound  partly  I 

The  patient  took  the  anaesthetic  well  and  had  no  bad 
Symptoms  referable  to  it. 

The  operation  was  performed  inth  andthechild 

seemed  in  good  condition  at  its  close,  although  the  pulse  was 
rapid — 134.  During  the  evening  be  was  comfortable  and 
apparently  doing  well.     Frequent   salt-solution  enemata  were 

given  to  relieve  thirst.  At  midnighl  he  was  seen  03  lb-.  Baer, 
the  ward  surgeon.  The  pulse  was  then  116  andof  fairvolnme 
and  the  patient  complained  only  of  slight  pain. 

At  six  o'clock  next  morning  the  nurse  noted  no  change  in 
his  condition  ;  pulse  slower.  Happening  to  pass  his  bed  a  few 
minutes  later  she  noticed  his  eyes  rolled  up  and  glassy,  and  was 
unable  to  rouse  him.  Attempts  to  resuscitate  him  were 
unavailing  and  he  died  at  (5.45  a.  m. 

Autopsy  (Dr.  MacCallum)  showed  localized  peritonitis, 
about  caecum;  broncho-pneumonia  of  slight  extent;  great 
enlargement  of  thymus;  small  hemorrhages  about  thymus 
and  mediastinal  tissues:  moderate  glandular  hyperplasia. 

No  definite  assignable  cause  of  death. 

Bacteriology. — Bacillus  coli  communis  and  an  unidentified 

bacillus  were  obtained  from  the  appendix.  (Dr.  Clopton) 
cultures  from  the  heart,  spleen  and  thymus  gland  were  sterile. 
Pneumococcus  was  gotten  from  the  lungs,  and  from  the 
kidney  ami  liver  bacillus  coli  communis.  Cultures  from  the 
kidney,  liver  and  peritoneal  cavity  gave  an  unidentified 
bacillus,  probably  proteus  Zenkeri. 


THE  PRESENCE  OF  TYPHOID  BACILLI  IX  THE  URINES  OF  TYPHOID  FEVER  PATIENTS. 

By  Norman  B.  Gwyx,  M.  1'...  Assistant  Resident  Physician  Johns  Hopkins  Hospital. 


It  has  been  frequently  shown  that  typhoid  bacilli  may  be 
presentin  the  urine  of  typhoid  fever  patients  and  convalescents 
and  that  the  danger  of  infection  from  this  source  was  - 
to  be  considered ;  up  to  the  present  time,  however,  we  have  com- 
pletely overlooked  this  question,  and  systematic  disinfection 
of  the  urine  has  never  been  perfectly,  if  at  all,  carried  out.  It 
the  presence  of  these  bacteria  in  the  urine  were  but  an  occa- 
sional happening  and  associated  always,  as  in  somecasi  3,  with 
urinary  disturbances  marked  enough  to  attract  attention  and 
arouse  suspicion,  no  great  danger  of  infection  need  be  feared, 
but  their  occurrence  in  20  to  30  per  cent,  of  all  cases,  often  in 
urines  presenting  slight  if  any  alteration,  ma 
evident  that  in  the  spread  of  typhoid  fever  the  urine  plays  a 
far  greater  part  than  has  heretofore  been  suspected.     Bouchard, 

.  seems  to  have  been  the  first  to  describe  this  cot 
his   investigations   showing  bacilli  in  50  per  cent,  of 
faulty  differentiation  of  the  typhoid  from  colon  bacilli  may 
have  given  this  high  percentage. 

Hueppe,  Seitz,  Konjajeff,  Karlinski,  Neumann,  Borges, 
de  la  Faille  give  varying  results  in  describing  the  same  condi- 
tion.    Hueppe   fiuding  bacilli   but   once  in  eighteen  cases, 


Karlinski  in  twenty-one  of  forty-four.  Blumer,  in  this 
hospital,  investigating  pyuria  in  typhoid  fever  found  typhoid 
bacilli  twice  in  sixty  cases.  Wright,  of  Netley,  obtained 
typhoid  bacilli  in  the  urines  of  six  of  sevi  n  casi  3.  P.esson  in 
six  of  thirty-two.  Neumann  noted  that  the  bacilli  were 
usually  in  pure  culture  and  were  often  so  abundant  as  to 
render  fresh  urine  turbid,  the  urine  remaining,  however,  acid 
in  reaction:  the  evident  danger  of  infection  is  emphasized  by 
this  writer  and  others. 

More  recent  work  has  been  done  by  Petmschky,  Horton- 
Smith,  and  Richardson.  Petruschky,  though  obtaining  bacilli 
but  three  times  in  fiftj  eases,  dwells  upon  the  number  and 
persistence  of  the  organisms,  calculating  1  bat  in  one  case  170 
million  of  bacilli  were  present  in  one  cubic  centimetre  of  the 
urine;  persistence  ofthe  bacilli  for  three  months  after  con- 
valesces 1  n  one  case. 

Smith  found  bacilli  in  three  of  sevei   1  id  confirming 

Neumann'-  0  adds  that  it  is  often  possible  b 

the  organisms  in  the  freshly-voided  urine. 

Richardson's  investigations  are  perhaps  the  most  important. 
In  two  series  of  thirty-eight  and  ail  I     -   of   typhoid 
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fever,  bacilli  were  obtained  from  the  urine  in  nine  and  four- 
teen instances ;  the  time  of  appearance,  the  persistence  and 
disappearance  of  the  bacilli,  the  coincident  condition  of  the 
urine,  and  therapeutical  resources  for  removing  the  organisms 
are  fully  discussed. 

The  results  obtained  by  the  above  observers  may  be  thus 
briefly  tabulated: 

1.  In  quite  a  high  percentage,  perhaps  from  twenty  to  thirty 
per  cent,  of  all  cases  of  typhoid  fever,  typhoid  bacilli  may  be 
present  in  the  urine. 

2.  When  present  they  are  usually  in  pure  culture,  often  so 
numerous  as  to  make  the  freshly- voided  urine  turbid  and  may 
then  be  detected  by  a  coverslip  examination. 

3.  Appearing  generally  in  the  second  and  third  week  of 
illness,  the  organisms  may  persist  for  months  or  years, 
probably  multiplying  in  the  bladder,  the  urine  being  apparently 
a  suitable  medium  for  their  growth. 

4.  Though  often  showing  evidences  of  cystitis,  and  marked 
renal  involvement,  the  urine  containing  bacilli  has  usually 
only  the  characteristics  of  an  ordinary  febrile  urine ;  the 
presence  of  bacilli  has  no  prognostic  importance,  and  their 
disappearance  or  persistence  without  having  induced  local 
change  is  the  rule. 

5.  Lastly,  as  shown  by  Richardson,  irrigation  of  the  bladder 
with  bichloride  of  mercury,  and  the  internal  administration 
of  urotropin,  a  compound  of  ammonia  and  formaldehyde,  seem 
to  be  safe  methods  of  removing  the  bacilli;  thirty  or  sixty 
grains  of  the  latter  quickly'  removing  all  bacilli  in  six  cases. 

In  discussing  the  conditions  under  which  bacilli  may  he 
present  in  the  urine,  it  must  be  mentioned  that  an  association 
of  bacterium  with  the  typhoid  roseola  was  early  noted  and  has 
been  mentioned  by  most  observers.  Konjajeff  held  thatbacte- 
riuria  indicated  always  the  presence  of  the  lymphoid  nodules 
in  the  kidneys;  according  to  Borges  some  impairment  of  the 
renal  tissue  was  always  necessary  to  allow  passage  of  bacteria  ; 
Wright  sees  in  the  bacteriuria  and  roseola  clear  evidence  that 
typhoid  fever  is  a  general  infection;  Blumer  thought  that 
occasionally  the  bacilli  came  to  the  bladder  through  the 
anterior  rectal  wall;  Futterer's  work  showing  the  almost 
immediate  appearance  in  the  gall-bladder  and  urine  of  organ- 
isms injected  into  the  portal  and  jugular  veins,  together  with 
the  fact  that  many  urines  containing  bacilli  show  no  evidences 
of  renal  changes,  may  be  taken  as  indicating  that  the  typhoid 
bacilli  may  appear  in  urine  as  a  simple  excretion  from  the 
blood.  That  typhoid  bacilli  are  present  in  the  blood  in 
practically  the  same  per  cent,  as  in  the  urine  is  seen  from  the 
work  of  Kiihnau  and  others. 

Siuce  Blumer's  investigations  in  1895,  no  bacteriological 
examinations  of  typhoid  urines  have  been  followed  in  this 
hospital.  The  occurrence  of  several  cases  of  cystitis  in  the 
typhoid  cases,  and  the  outbreak  of  a  small  house  epidemic  of 
typhoid  fever  drew  our  attention  thereto ;  although  in  the  first 
case  examined  aspiration  of  the  bladder  was  resorted  to,  it  was 
found  that  cleansing  the  meatus  and  anterior  urethra  with 
1-50000  bichloride  sufficed  to  give  pure  cultures  in  almost 
every  case,  the  standard  tests  for  differentiating  the  typhoid 
bacillus  were  employed;  if  on  examination  of  the  fresh  speci- 


men no  organisms  were  to  be  seen,  as  much  as  five  to  ten 
cubic  centimetres  of  urine  were  plated  out. 

In  most  of  our  cases  pyuria  and  signs  of  bladder  irritation 
were  present,  the  development  of  which  led  to  the  bacteri- 
ological examination ;  in  others  the  urinary  condition  aroused 
no  suspicion. 

Case  I,  for  the  report  of  which  I  am  indebted  to  Dr.  dishing, 
was  at  once  the  most  remarkable  and  interesting,  presenting  a 
chronic  cystitis  of  four  years'  duration,  following  shortly  after 
an  attack  of  typhoid  fever.  Pure  cultures  of  typhoid  bacilli 
were  obtained  on  aspiration  of  the  bladder;  the  patient  left 
the  hospital  much  relieved  by  bichloride  irrigations.  Unfortu- 
nately we  have  not  been  able  to  follow  the  further  history  of 
this  case.  Houston  reports  a  somewhat  similar  case  of  three 
years'  duration. 

Case  II  showed  the  development  of  an  acute  cystitis  at  the 
end  of  a  relapse  six  weeks  from  the  onset  of  his  illness ;  typhoid 
bacilli  in  large  numbers  were  obtained  in  pure  culture  from 
the  urine;  the  pyuria  and  symptoms  cleared  up  on  irrigation 
(bichloride  of  mercury  1-50000)  and  at  present,  three  months 
after  discharge,  urine  is  quite  clear  and,  on  culture,  negative. 

In  Case  III,  an  outside  case ;  marked  pyuria  in  the  third 
week  together  with  the  fact  that  the  patient  had  never  given 
a  Widal  reaction  induced  the  physician  to  have  cultures  taken 
from  the  urine ;  the  examination  of  the  fresh  urine  showed 
myriads  of  motile  bacilli,  proving  on  culture  to  be  typhoid ;  the 
urinary  condition  improved  on  bichloride  irrigation,  and  three 
mouths  later  the  urine  was  clear  and  showed  no  bacilli  on 
culture. 

Case  IV  developed  pyuria  in  the  fifth  week  of  his  illness. 
Numerous  bacilli  were  present  in  the  fresh  urine;  the  urinary 
condition  cleared  up  on  bichloride  irrigation;  patient  could 
not  be  followed  after  his  discharge. 

In  Case  V,  the  development  of  a  cystitis  three  mouths 
after  an  attack  of  typhoid  fever;  typhoid  bacilli  were 
presentin  abundance  in  the  fresh  urine;  the  condition  improved 
on  irrigation  and  an  examination  three  months  later  showed 
the  urine  clear  and  no  bacilli. 

The  three  next  cases  we  could  follow  more  closely,  and  could 
also  watch  the  effect  of  urotropin  on  the  bacteriuria. 

In  the  first  of  these  a  severe  nephritis  and  cystitis  had 
developed  in  the  third  week  of  illness ;  the  freshly-drawn  urine 
was  turbid  from  presence  of  pus  and  innumerable  bacilli ;  it 
could  be  calculated  in  this  case  that  500  million  typhoid  bacilli 
were  excreted  in  each  cubic  centimetre  of  urine. 

Urotropin  grs.  x  three  times  daily  was  begun  and  in  two  days 
no  bacteria  were  to  be  seen  in  the  urine,  ten  colonies  of  typhoid 
bacilli  however  growing  on  culture  from  one  cubic  centimetre ; 
the  nephritis  and  cystitis  improved  and  after  5  days  no  bacilli 
could  be  cultivated  ;  cultures  remained  negative  for  two  weeks 
and  the  urine  was  now  free  from  all  traces  of  nephritis  or 
cystitis.  At  this  time  however  although  patient  was  still 
taking  urotropin,  and  after  six  hundred  and  thirty  grains  had 
been  administered,  typhoid  bacilli  reappeared  in  considerable 
numbers. 

In  the  second  of  these  three  cases  pyuria  and  signs  of  cystitis 
developed  in  the  third  week  of  illness,  numerous  bacilli  were 
to  be  seen  in  the  turbid  fresh  urine,  which  bacilli,  though  the 
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patient  had  never  given  a  Widal  reaction,  proved  to  be  (\  phoid 
organisms:  after  SO  grs.  of  urotropin  grs.  v  three  times  daily 
the  bacilli  disappeared  and  pyuria  improved,  but  in  spite  of  the 
fact  that  urotropin  was  continued,  both  bacilli  and  pus  reap- 
peared on  the  eleventh  day  of  treatment,  or  after  165  grs.  of 
urotropin  had  been  given.  Treatment  was  continued,  and  in  six 
days  more  bacilli  disappeared  entirely,  and  have  never  reap- 
peared. In  this  patient  it  was  calculated  that  3  million 
typhoid  bacilli  per  cub.  centimetre  were  being  excreted  at  the 
time  of  first  examination. 

The  last  of  our  cases,  one  of  typhoid  septicaemia,  running 
an  irregular  course  with  intermittent  fever  and  chills,  and  one 
in  which  the  Widal  reaction  was  at  first  uncertain,  had  nothing 
in  the  urine  to  attract  attention,  there  being  but  a  trace  of 
albumin  and  slight  turbidity.  The  turbidity  was  found  to  be 
due  to  innumerable  typhoid  organisms.  TTrotropin  grs.  x 
three  times  daily  reduced  the  number  of  organisms  to 
one  hundred  per  cub.  centimetre  in  four  days.  The  patient 
died  on  following  day  still  showing  few  bacilli  in  the 
bladder.  Typhoid  bacilli  were  found  everywhere  through- 
out the  body  at  autopsy  and  in  the  blood  before  death  ; 
till  the  appearance  of  a  marked  Widal  reaction  the  urinary 
condition  in  this  case  gave  the  only  reliable  indication  of 
the  nature  of  the  illness,  and  it  seems  reasonable  to  suggest 
that  in  cases  where  the  Widal  reaction  is  delayed  a  bacterio- 
logical examination  of  the  urine  should  be  made,  especially 
since  it  has  been  repeatedly  shown  that  with  the  presence 
of  the  typhoid  bacillus  in  the  blood,  the  serum  reac- 
tion may  be  long  delayed  or  feeble.  This  absence 
of  the  Widal  reaction  with  presence  of  bacilli  in  the 
urine  was  noted  in  two  of  the  foregoing  cases.  As  most  of 
our  cases  were  selected  for  examination  on  account  of  their 
urinary  condition  we  cannot  use  them  to  figure  percentages  of 
results.  In  a  later  series  of  seven  cases  positive  results  were 
obtained  in  the  three  final  cases  above  recorded,  or  in  42  per 
cent,  of  cases. 

We  were  not  able  to  determine  at  what  time  the  bacilli 
appeared  in  the  urine,  their  persistence  for  four  years  in  one 
case  and  three  months  in  another  being  seen.  In  the  latter  case 
the  urine  showed  nothing  suspicious  till  the  development  of 
cystitis  at  the  end  of  three  months  ;  this  patient  during  con- 
valescence probably  excreted  millions  of  bacilli  daily,  and 
might  have  continued  so  to  do  had  his  urine  not  come  under 
observation;  estimating,  as  in  one  of  our  cases,  500  million 
bacilli  per  cubic  centimetre  of  urine,  a  daily  amount  of  1000 
JC.  of  urine  would  contain  500,000  million  organisms. 
According  to  Petruschky's  calculation,  such  a  urine  if  .1 
in  ten  cubic  metres  of  water  or  sewage  would  give  50,000 
colouies  of  bacilli  per  cubic  centimetre  of  the  water.  In  most 
of  our  cases  there  was  pyuria;  albumin  was  present  twice  in 
large  amount,  usually  however,  only  in  traces,  with  albumin 
generally  a  few  hyaline  and  granular  casts:  in  one  case  the 
urine  showed  no  pus  and  neither  albumin  nor  casts;  complete 
repair  of  the  affected  bladder  or  kidneys,  as  far  as  could  be 
seen  from  the  urine,  was  the  rule,  the  cystitis  of  four 
duration  had  been  untreated  and  had  become  very  chronic. 

The  observation  of  Neumann  that  in  typhoid  fever  cloudy, 
freshly-drawn  urine  acid  in   reaction  could   usually  be  sus- 
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pected,  was  frequently  confirmed,  the  possibility  of  detecting 
the  bacilli  in  the  fresh  specimen  as  emphasized  by  Smith,  being 
shown  in  all  but  one  ease.  For  the  removal  of  the  bacilli, 
bichloride  irrigations  (1-50(100)  were  completely  effective  in 
threeof  five  cases  which  could  be  followed;  165  grains  of 
urotropin  removed  the  bacilli  in  one  case;  in  another  reap 
pearance  of  the  bacilli  during  its  administration  was  ^^n  :,, 
a  third  there  was  immediate  reduction  of  the  number  ol 
organisms,  the  death  of  the  patient  preventing  further  obser- 
vation. 

The  infected  urine  could  be  readily  rendered  sterile  in  half 
an  hour  by  the  addition  of  an  equal  volume  of  1-10  carbolic 
acid. 

Since  typhoid  bacilli  are  present  so  frequently  and  in  such 
abundance  in  the  urine,  unless  a  systematic  bacteriological 
examination  can  be  made,  all  typhoid  urines  should  be  disin- 
fected before  being  thrown  out;  great  care  should  also  he 
exercised  in  the  handling  and  routine  examination:  careful 
centrifugalization  of  urine  is  usually  possible  and  in  the 
absence  of  cultural  tests  should  be  insisted  upon ;  detection 
by  this  means  of  bacilli  in  fresh  urines,  should  suggesl  the 
applicable  anti-bacterial  treatment  and  proper  disinfection  of 
the  urine. 
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Discussion. 

De.  Harris.— We  are  greatly  indebted  to  Dr.  (iwyn  for  this 
painstaking  work  in  regard  to  the  very  important  question  of 
the  elimination  of  typhoid  bacilli  through  the  urine.  If  is 
remarkable  that  as  long  as  the  organism  has  been  known  to 
be  so  very  ubiquitous  more  examinations  have  nol  been  made 
heretofore  of  the  urine  The  necessity  for  examinations  of  the 
urine  as  a  matter  of  routine  in  all  cases  should  be  stronglj 
brought  forward.  I  would  like  to  ask  Dr.  (iwyn  some 
questions  regarding  bis  methods  of  procedure.  Were  dilu 
(ions  mad.-,  or  were  plates  made  straight  from  the  urine:  and 
secondly,  was  any  attempt  made  to  exclude  the  so-called 
pseudo-organisms?  In  some  of  our  analyses  we  have  met 
with  an  organism  that  gave  the  reaction  of  the  typhoid  bai  illu 
in  all  culture  media,  except  in  gelatine  which  it  slowly  liquefied, 
and  even  there  it  would  he  from  ten  bo  fourteen  days  before 
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it  would  show  this  difference  from  the  typhoid  bacillus.  With 
the  dry  blood  method  it  always  gave  a  pseudo-reaction,  thai  is, 
au  imperfect  clumping,  which  in  a  hasty  examination  might 
be  mistaken  for  the  action  of  the  typhoid  bacillus.  I  would 
also  like  to  ask  if  he  has  tested  the  Hiss  media,  which  is  said 
to  far  surpass  Eisner's  in  respect  to  efficiency. 

As  regards  the  lurking  of  the  organism  in  the  bladder  for 
so  many  years  is  it  not  possible  that  the  patient  may  be  re- 
infected and  a  nephritis  or  cystitis  set  up  by  the  second 
invasion  without  any  of  the  usual  symptoms  of  typhoid? 
Rearing  upon  my  question  there  was  a  case  I  believe  in  the 
hospital  last  summer  in  Dr.  Young's  service  where  he  credited 
the  patient  with  carrying  the  organism  for  seven  years,  lie 
isolated  the  organism  and  permitted  me  to  go  over  the  work 
and  it  was  evident  that  he  had  obtained  the  bacillus  typhosus  ; 
but  he  had  great  doubts  as  to  whether  the  patient  did  reallj 
suffer  with  cystitis  all  the  years  after  the  primary  infection. 

As  regards  the  finding  of  the  organism  in  the  urine  1  would 
like  to  know^  whether  it  has  been  isolated  at  any  time  in  the 
absence  of  albuminuria,  cystitis,  or  symptoms  of  nephritis. 
There  are  cases  on  record  in  which  the  urine  has  been 
reported  as  completely  free  from  evideuces  of  bladder  or  renal 
involvement:  practically  always,  however,  slight  traces  of 
albumin  are    found    with    few   casts.     These   are    matters    I 


think  that  would  make  the  routine  examination  of  the  urine 
very  necessarv.  The  disease  may  be  spread,  especially  in 
country  families,  through  the  friends  attending  the  patients 
and  then  going  about  ordinary  household  duties,  neglecting 
the  disinfection  of  urine  and  faeces  of  the  patients,  and  of 
their  own  hands. 


Dk.  (iwvx. — I  would  say  that  in  many  of  these  cases  a 
dilution  was  not  necessary.  As  to  the  tests  for  differentiating 
the  typhoid  bacillus  the  usual  tests,  the  growth  in  ordinary 
media,  the  motility  of  the  organism,  the  non-production  of 
indol  and  especially  the  serum  test,  were  always  used.  We 
have  not  used  Hiss's  media  this  year,  but  I  have  used  it  before 
with  satisfaction.  In  many  cases  the  urine  will  show  quite 
large  amounts  of  albumin  with  casts  and  pus;  evidences  of 
acute  nephritis  and  cystitis.  In  the  majority  of  cases  a  mere 
trace  of  albumin  with  few  casts  and  little  or  no  pus  will  be 
found.  Cases  are  reported  in  which  the  urine  has  shown 
absolutely  no  evidence  of  changes,  either  in  the  kidneys  or 
bladder.  All  of  our  eases  have  shown  at  least  a  trace  of 
albumin. 

The  first  case  1  referred  to  is,  1  think,  that  which  was 
under  Dr.  Young's  care. 


A  CASE  OF  GENERAL  INFECTION  BY  THE  DIPLOCOCCUS  INTRACELLULARIS  OF 

WEICHSELBAUM. 

By  N.  B.  Gwyn.  M.  B.,  Assistant   Resident   Physician,  Johns  Hopkins  Hospital  Baltimore. 


The  diplococcus  intracellularis  meningitidis,  now  recognized 
as  the  causative  agent  of  cerebrospinal  fever,  while  found  in 
the  meningeal  lesions,  has  not  as  yet  been  demonstrated  in  I  he 
general  circulation,  nor  have  we  known  it  to  play  the  pail  of 
a  general  infective  agent.  During  the  past  few  months  there 
have  been  admitted  to  Professor  Osier's  wards  a  series  of  11 
cases  of  cerebrospinal  fever,  and  in  one  of  these  the  specific 
organism  has  been  demonstrated  not  only  in  the  meningeal 
lesions,  but  in  the  blood  and  in  the  inflamed  joints.  The  his- 
tory of  the  case  is  as  follows : 

Jacob  B.,  aged  24,  native  of  the  city,  was  admitted  November  4, 
1898,  supposed  to  be  suffering  from  typhoid  fever.  The  patient 
was  a  packing-clerk  in  a  manufactory,  and  had  always  been  strong 
and  veil.  There  was  no  history  of  contact  with  any  cases  of  men- 
ingitis. On  Nov.  1,  after  two  or  three  days  of  slight  indisposition, 
the  patient  was  seized  with  severe  pain  in  the  back  of  the  neck  ; 
subsequently  be  had  a  chill  with  nausea,  vomiting,  and  fever.  On 
Nov.  2  he  was  very  much  worse.  He  had  become  delirious  and 
was  feverish.  He  had  diarrhoea,  and  friends  noticed  that  there 
were  "drawing"  movements  of  the  hands.  There  was  no  retrac- 
tion of  the  neck  nor  any  stiffness  of  the  muscles.  On  Nov.  4  he 
was  seen  at  home  by  Dr.  Hastings.  The  temperature  was  100.8°; 
he  was  delirious  ;  the  limbs  were  very  rigid  ;  the  spleen  was  pal- 
pable, large,  and  firm.  He  was  ordered  to  be  sent  at  once  to  the 
hospital.    The  condition  on  admission  was  as  follows  : 

He  was  a  well-nourished  man  ;  the  cheeks  were  flushed,  the 
pupils  dilated,  equal,  reacting  to  light  and  on  accommodation.  He 
was  unconscious  and  could  not  be  roused.    The  tongue  was  coated  ; 


the  throat  was  clear.  The  rigidity  of  the  muscles  of  the  neck  and 
back  was  marked,  and  the  body  could  be  lifted  with  the  hand 
placed  under  the  occiput.  The  respirations  were  quick  and  jerky 
and  there  was  impaired  resonance  in  the  right  axilla.  The  pulse 
was  140,  temperature  100.2°,  respirations  44.  There  were  swelling 
and  redness  of  both  elbows,  the  right  wrist,  the  right  knee,  and 
several  of  the  smaller  joints  of  the  hands. 

On  Nov.  5  he  remained  in  much  the  same  condition,  with  marked 
rigidity  of  the  neck  and  of  the  abdomen.  Purpuric  spots  developed 
about  the  feet.  The  defective  resonance  over  the  right  lower  lobe 
of  the  lung  increased,  and  was  present  also  in  the  left  infrascapular 
region.  The  affected  joints  were  more  swollen  and  red.  Slight 
external  strabismus  had  developed.  A  reddish  purple  mottling  of 
the  skin  of  the  body  and  extremities  was  noted.  The  urine  con- 
tained a  large  amount  of  albumin  with  hyaline  and  granular  casts 
and  red  blood  corpuscles.  The  patient  gradually  failed  and  died 
at  10.40  on  the  morning  of  the  6th,  the  temperature  having 
gradually  risen  to  105.5°  before  death.  The  leucocytes  increased 
from  17,000  per  cubic  mil.  on  admission,  to  37, C00. 

Lumbar  puncture  was  performed  on  November  5,  and  cultures 
were  taken  from  the  blood  and  from  the  swollen  and  inflamed 
right  knee  joint.  By  the  lumbar  puncture  a  rather  characteristic 
sei-opurulent  exudate  was  obtained.  In  it  the  characteristic  hemis- 
pherical diplococcus  was  found,  both  in  the  leucocytes  and  lying 
free,  isolated,  and  in  small  clumps.  Numerous  large  swollen  forms 
were  also  seen,  all  of  these  readily  decolorized  by  Gram's  stain. 
Cultures  from  the  meningeal  exudate  were  made  by  inoculating 
the  surfaces  of  Loeffler's  blood-serum  and  glycerin-agar  tubes  with 
a  large  quantity,  as  much  as  one-half  cc.  After  18  hours  in  the 
thermostat    at   37°C,  the  blood-serum    and    glycerin-agar    tubes 
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showed  a  characteristic  growth — small,  isolated  colonies  from  J  to 
1-J  mm.  in  diameter,  on  the  Loeffler's  hlood-serum,  raise 
viscid  and  white,  on  the  glycerin-agar,  rather  translucent,  the 
colonies,  as  seen  hy  the  microscope,  heing  (inely  granular  with 
regular  horders.  Morphologically  the  organisms  showed  typical 
biscuit-shaped  or  hemispherically-shaped  cocci,  arranged  as  diplo- 
cocci,  staining  well  with  gentian  violet,  better  with  methylene 
blue,  and  decolorizing  readily  by  the  Gram  stain. 

From  the  knee  joint  about  3  cc.  of  thick,  yellow  stringy  pus  was 
obtained.  Hemispherical  diplococci,  both  intracellular  and  extra- 
cellular, were  found  in  it,  corresponding  in  morphology  to  those 
found  in  the  meningeal  exudate.  Of  the  plates  taken  from  the 
knee-fluid  the  blood-serum  agar  showed  numerous  small  colonies 
about  i  mm.  in  diameter,  the  agar  plates  showing  also  nine  or  ten 
smaller  ones.  The  organisms  were  identical  in  form  and  staining 
reaction  with  those  from  the  meningeal  exudate. 

The  Blood.  10  cc.  were  taken.  On  the  blood-serum  agar  plates 
three  minute  but  well-marked  colonies  grew.  They  presented  the 
typical  hemispherical  cocci  easily  decolorized  by  Gram's  stain. 
In  a  tube  of  undiluted  blood  at  the  upper  end  of  the  clot  which 
had  formed,  there  was  a  faint,  greyish  patch,  in  which  were  diplo- 
cocci similarly  arranged  and  of  similar  staining  reaction.  In  all  of 
the  cultures  there  were  found  occasional,  deeply  staining,  large, 
swollen  diplococci,  and  others  again  which  remained  pale  among 
the  neighboring  well-stained  organisms. 

Further  cultures  from  the  knee  and  blood  gave  typical  growths 
on  Loeffler's  serum.  The  cultural  peculiarities  of  the  organisms 
from  the  three  sources  were  identical  and  are  as  follows  :  on  agar, 
faint  growth  of  isolated,  small  colonies  ;  in  litmus-milk,  no  change 
noted,  no  coagulation,  no  acidification  ;  growth  was  proved  by  re- 
inoculation  from  the  litmus-milk  tubes.  In  bouillon,  a  slight  cloud- 
iness with  a  stringy  precipitate.  On  potato  (slightly  acid)  there 
was  no  visible  growth,  though  the  organisms  could  be  demonstrated 


on  coverslip.  In  gelatin  and  glucose-agar  there  was  a  very  slight, 
disconnected  growth,  with  no  evolution  of  gas  in  the  latter,  doi 
liquefaction  of  the  former. 

Transplants  from  the  undiluted  blood  tube  gave  no  further 
growth. 

In  all  the  protocols  the  characteristic  diplococcus,  decolorizing 
by  Gram,  could  be  demonstrated.  The  feebleness  of  the  growth 
of  the  organism  was  shown  by  the  number  of  inoculated  tubes 
which  remained  sterile,  and  in  the  fact  that  after  48  hours  on  a 
culture-medium  reinoculation  frequently  gave  negative  results. 
The  morphological  and  cultural  qualities  show  that  the  organism 
from  the  three  sources  was  identical,  and  was  the  diplococcus 
intratellularis  meningitidis  or  meningococcus. 

This  is  believed  to  be  the  first  instance  recorded  in  which 
general  infection  or  septicemia  has  been  demonstrated  in  this 
disease.  In  the  report  on  epidemic  cerebrospinal  meningitis 
Councilman,  Wright,  and  Mallory  make  the  statement  that 
"  so  far  as  can  be  learned  from  cultures  of  blood,  liver,  spleen, 
and  kidneys,  at  the  post-mortem,  septicemia  is  never  produced. 
The  organisms  may  have  been  present  and  not  grown  out  on 
cultures.  They  are  never  found  except  in  connection  with 
the  lesions  of  the  disease." 

The  autopsy  on  this  case  showed  the  organisms  only  in  the 
characteristic  lesions  in  the  brain  and  cord.  No  serum-re- 
action could  be  demonstrated.  Of  special  interest  is  the  fact 
of  the  separation  of  the  organism  from  the  inflamed  joints, 
which  throws  light  upon  the  cause  of  the  arthritis,  not  infre- 
quently associated  with  the  acute  infections,  and  particularly 
with  cerebrospinal  fever. 


CORRESPONDENCE. 


A   PIN   IN   THE   APPENDIX   VERMIFORMIS. 


May,  1,  1899. 
Editor  of  the  Johns  Hopkins  Bulletin,  Baltimore. 

Dear  Sir. — In  your  issue  of  January,  February  and  March, 
there  is  an  article  by  Dr.  Mitchell  on  foreign  bodies  in  tbe 
vermiform  appendix  with  special  reference  to  pointed  bodies. 
I  was  not  aware  that  these  cases  were  so  rare. 

I  reported  such  a  case  to  the  New  York  State  Medical 
Journal,  Oct.  24,  1896.  In  this  instance  the  appendix  had 
ulcerated  and  perforated;  nature  had  taken  care  of  the  condi- 


tion with  adhesions.  After  the  appendix  was  removed  we 
found  a  pin  in  the  appendix,  head  down,  with  the  point  caught 
iu  the  wall.  Upon  inquiry  later  the  little  fellow  said  he  had 
swallowed  a  pin  about  a  year  previous  while  playing  witli  his 
brother,  who  tried  to  take  it  away  from  him,  and  he  swallowed 
it  to  avoid  his  brother  getting  it. 

Yours  very  truly, 

D.    U.    MORIARTA. 

511  Broadway,  Saratoga  Springs,  N.  V. 


PROCEEDINGS  OF  SOCIETIES. 


THE  JOHNS  HOPKINS  HOSPITAL  MEDICAL  SOCIETY. 
Monday,  February  6,  1899. 

A   Demonstration  of  Intestinal  Anastomosis  by  Means  of  a 
New  Forceps. — Dr.  Ernest  Laplace. 

Mr.  President,  Ladies  and  Gentlemen. — Allow  me,  if  you 
please,  the  privilege  of  expressing  my  great  appreciation  of  the 
honor  conferred  upon  me  iu  being  allowed  to  appear  before 
tin;  Medical  Society  of  the  Johns  Hopkins  University.  It  is 
a  compliment,  perhaps  the  greatest  one  that  a  member  of  our 


profession  can  have  at  present,  because  of  the  credit  which  the 
Johns  Hopkins  University  has  brought  to  the  profession  of 
medicine  in  America.  This  is  only  appreciated  by  those  who 
have  traveled  over  this  country  and  abroad  and  learned  of  I  hi 
standing  of  your  members.  Therefore  when  I  realize  that  I 
am  with  yuti  fco-nighl  1  find  it  impossible  to  express  my  true 
feelings  and  I  can  only  hope  that  you  will  think  me  sincerely 
thankful  for  the  privilege  of  being  here. 

The  object  of  this  demon ,-i  i : ,  is  to  show  an  instrument 

that  has  for  its  purpose  the  facilitating  of  the  operation  of 
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anastomosis.  Without  entering  into  a  consideration  of  the 
operations  done  heretofore  for  this  purpose,  all  of  which  have 
their  advantages  and,  of  course,  some  disadvantages.  I  believe 
it  is  agreed  among  surgeons  that  the  ideal  operation  is  that 
performed  by  means  of  sutures,  that  operation  by  which  the 
ends  of  the  gut  are  sutured  together,  and  it  matters  little 
whether  we  use  a  continuous,  a  Lembert  or  other  suture.  The 
suture  operation  is  the  operation  of  to-day,  and  I  believe  is 
destined  to  be  the  operation  of  the  future.  Any  apparatus, 
any  instrument,  any  contrivance  that  can  facilitate  the  accom- 
plishment of  this  operation  is,  I  believe,  something  to  be 
studied  and  if  it  possesses  any  merit,  something  to  be  adopted 
in  such  cases  as  require  rapidity.  We  know  that  rapidity  in 
operating  will  diminish  the  amount  of  shock,  and  may,  per- 
haps, remove  the  last  straw  that  would  have  broken  the 
camel's  back. 

Now  I  have  been  trying  for  sometime  to  devise  these  simple 
forceps  which  consist  only  of  two  ordinary  haemostatic  forceps, 
bent  or  curved  at  the  end  into  a  semicircle  so  that  placing  the 
two  together  they  form  a  complete  ring  or  circle.  Then  I 
have  a  little  clasp  here  which  holds  them  together.  ISlow 
these  two  rings  are  to  subserve  the  same  purpose  that  the 
-Murphy  button  or  the  Halsted  rubber  bags  do,  or  that  ,m\ 
other  support  within  the  gut  can  accomplish  and  in  addition, 
no  matter  what  stitch  you  use,  these  rings  can  be  removed 
just  before  the  last  stitch  is  placed,  without  any  difficulty. 

1  shall  now  demonstrate  the  manner  of  operating  on  the 
intestines  which  we  have  here.  Inasmuch  as  we  have  to  deal 
with  intestines  of  different  caliber  we  have  devised  live  different 
sizes  of  the  forceps  as  seen  here.  The  smallest  is  for  work  on 
the  gall-bladder,  and  it  makes  a  quick  way  of  operating. 

I  have  here  a  stomach  and  a  bit  of  intestine  and  my  purpose 
shall  be  to  unite  the  gut  to  the  stomach.  Putting  them  side 
by  side  in  this  way,  I  take  the  knife,  and,  depending  upon  the 
size  of  forceps  I  wish  to  use,  I  make  the  incision.  Here  I 
shall  make  a  large  one  and  use  the  large  caliber  forceps. 
Making  the  incision  directly  into  the  stomach  and  then  one 
into  the  gut  I  have  here  the  two  openings,  into  one  of  which 
I  introduce  one  blade  of  the  forceps,  and  into  the  other  the 
Becond  blade  ami  they  are  ready  to  clasp.  Now  when  this  is 
done  the  operation  is  practically  over.  All  I  have  to  do  is  to 
put  the  stitches  in. 

Now  as  I  go  around  the  gut  towards  the  end  of  the  area  to 
be  sutured  I  reach  that  part  of  the  operation  which  is  ordi- 
narily difficult  to  perform.  Here,  however,  my  assistant  will 
simply  turn  the  forceps  over,  reverse  the  whole  thing  for  me 
and,  as  he  brings  the  unsutured  portion  of  the  gut  before  me, 
what  has  heretofore  been  so  difficult,  is  now  the  easiest  part 
of  the  operation.  Now  I  have  sutured  it  all  around,  except 
where  the  handle  of  the  instrument  projects  through  the 
wound  and  I  want  to  remove  it.  I  first  remove  the  clamp, 
which  allows  the  two  halves  of  the  forceps  to  fall  apart  ami 
then,  drawing  out  one  half,  not  straight,  but  describing  a 
semicircle,  it  is  easily  removed  and  the  other  half  can  be  made 
to  follow  in  the  same  way.  Now  all  I  have  to  do,  is  to  put 
in  one  more  stitch  and  the  operation  is  finished.  I  shall  now 
make  an  opening  in  the  stomach,  however,  and  show  you  that 
the  gut  is  perfectly  patulous. 


Now  let  us  do  an  end  to  end  anastomosis.  Wishing  to  unite 
the  two  ends  of  the  gut  you  first  measure  for  the  size  of 
the  forceps  needed  and  to  make  sure  that  the  mesenteric 
surfaces  will  meet,  you  begin  by  placing  the  four  fixation 
sutures  at  the  four  cardinal  points.  Now  I  can  introduce  the 
forceps  anywhere  between  these  stitches.  Dr.  Gushing  very 
properly  asked  me  to-day,  "  What  would  you  do  if  you  had  to 
anastomose  guts  of  different  caliber?"  The  answer  to  that 
is  that  I  should  invaginate  the  two  ends,  and  for  that  purpose 
I  have  devised  this  little  instrument  for  catching  the  gut  at 
its  border,  dipping  it  down  into  the  bowel,  stitching  it  nearly 
all  the  way  around,  and  then  withdrawing  the  forceps. 

Now  gentlemen,  this  I  believe  meets  all  the  possible  indi- 
cations for  operation  upon  the  intestines.  I  first  presented 
this  method  at  the  last  meeting  of  the  American  Medical 
Association  in  Denver,  last  June,  and  on  the  same  day  it  was 
published  in  the  Philadelphia  Medical  Journal.  I  have  since 
then  demonstrated  it  in  Philadelphia  and  other  places.  At 
one  of  these  demonstrations  I  invited  a  gentleman  in  Phila- 
delphia to  see  the  operation,  and  at  its  close  he  told  me  that 
he  could  simplify  these  forceps,  and  within  24  hours  he 
exhibited  the  forceps  he  had  made.  His  description  of  them 
was  published  last  Saturday  in  the  Philadelphia  Medical 
Journal.  I  wish  therefore,  in  justice  to  this  instrument,  to 
say  a  few  words,  not  in  criticism  of  his  forceps,  but  simply  to 
show  how  they  were  developed.  It  is  natural  to  suppose  that 
in  getting  up  an  instrument  of  this  kind  it  did  not  jump  into 
existence  all  of  a  sudden ;  it  had  to  grow,  as  it  were.  The 
idea  was  to  have  a  ring  that  would  be  removable  and  it  was 
natural  to  think  first  of  a  ring  such  as  he  devised  instead  of 
one  like  this,  and  in  fact,  the  very  first  forceps  I  made  had 
exactly  the  shape  of  that  published  by  this  gentleman  last 
week ;  it  was  i  round  and  1  open.  He  has  no  claim  to 
originality  except  that  the  forceps  are  simpler  than  mine. 
You  can  easily  see  that  when  I  remove  one-half  of  these 
forceps  at  a  time  I  have  to  describe  a  semicircle,  and  if  either 
branch  of  the  forceps  were  more  than  a  semicircle  I  should 
have  to  make  the  turn  something  more  than  a  semicircle  to 
remove  it.  In  other  words,  to  divide  a  ring  into  the  two 
smallest  possible  portions  I  must  divide  it  in  half,  for  if  one 
portion  be  smaller  than  a  half,  the  other  must  be  larger. 
This  gentleman  published  his  claim  24  hours  after  he  first 
thought  of  the  idea  and  he  therefore  had  no  opportunity  to 
test  it,  and  he  does  not  know  what  I  learned  by  experience.  I 
claim  therefore  that  while  his  may  be  simpler  it  does  not  meet 
all  the  requirements  of  the  case  and  I  have  given  mine  the 
shape  you  see  because  it  seems  to  be  the  simplest  possible 
instrument  that  will  meet  every  possible  emergency.  I  have 
in  my  possession  the  first  forceps  I  used  for  this  purpose  more 
titan  a  year  and  a  half  ago,  which  are  like  those  published 
Saturday,  and  which  I  discarded  because  it  was  not  the 
required  thing. 

Dr.  Halsted. — I  should  think  that  for  a  lateral  anasto- 
mosis it  promises  all  that  Dr.  Laplace  claims  for  it  and  we 
shall  certainly  give  it  a  trial  very  soon.  It  is  quicker,  much 
quicker,  I  should  say,  than  the  method  we  employ;  I  cannot 
say  how  many  minutes,  because,  of  course,  one  cannot  deter- 
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mine  thai  point  bj  work  upon  alcoholic  specimens.     I  should 
think  it  would  be  of  great  assistance  especially  EorchoL 
enterostomies.     It  is  possible,  of  course,  to  do  this  op 
without  an  instrument,  but  it  is  a  very  difficult  one. 

I  was  interested  in  Dr.  Laplace's  reply  to  Dr.  Cushing's 
question  as  to  what  he  would  do  in  an  end  to  end  anastomosis 
if  the  guts  were  of  different  sizes.  If  I  understood  him  he 
would  really  do  a  lateral  anastomosis,  or  reduce  them  to  the 
same  caliber.  The  fact  is  that  iu  surgery  one  very  often, 
perhaps  usually,  when  doing  end  to  end  anastomoses,  has  to 
deal  with  intestines  of  different  sizes.  I  think  we  have  had 
three  or  four  within  the  last  year  where  the  intestines  were  of 
different  size  and  it  is  a  question  still,!  suppose,  as  to  whether 
it  is  not  advisable,  if  possible,— if  it  is  not  preferable  I  mean, 
l»  do  an  end  to  end  anastomosis  rather  than  a  lateral  anasto- 
mosis, because  we  do  not.  as  you  know,  have  as  good  ultimate 
results  in  the  latter  as  in  the  former. 

Dr.  Laplace.— I  believe  that  in  such  a  ease  as  Dr. 
Halsted  speaks  of,  if  the  gut  is  distended  and  thin  it  can  be 
puckered  up  in  the  manner  I  have  hinted  at.  thai  is,  having 
Blade  the  four  cardinal  sutures,  if  the  guts  do  not  invert,  all 
you  have  to  do  is  to  insert  a  temporary  suture,  pucker  the 
large  gut  and  theu  continue  as  you  would  with  the  Murphy 
button. 

A  New  Operation  for  Vesicovaginal  Fistula.— Dr.  Kelly. 

I  wish  to  present  two  interesting  eases  which  I  have  had 
during  the  past  year,  in  which  I  have  been  obliged  to  resort 
to  new  procedures  in  operating  upon  vesico-vaginal  fistulse. 
You  all  know  very  well  that  the  history  of  the  vesico-vaginal 
fistula;  instituted  an  important  era  in  the  history  of  si 
at  large ;  in  fact,  I  imagine  the  enthusiasm  over  the  work  of 
Jobertof  France.  Sims  of  this  country,  and  Simon  of  Ger- 
many, was  due  to  the  fact  that  men  recognized  that  it  was  the 
replacing  of  older  surgery  by  newer  and  more  accurate  work. 
.Now  when  Sims  closed  vesico-vaginal  fistula'  and  succeeded 
as  no  one  had  succeeded  before,  and  as  Dr.  Emmett  sui  1 
even  better  afterwards,  better  perhaps,  than  any  one  ever  will 
again,  I  think  men  felt  that  the  chapter  on  this  subject  had 
been  closed.  The  truth  was,  it  had  only  been  opened,  for  the 
operation  was  applicable  only  to  the  simple  cases  and  it  was 
necessary  to  devise  new  operations  for  the  more difficull 
A\e  know  that  even  these  operators  did  not  succeed  in  a  large 
percentage  of  cases,  for  in  many  they  were  obliged  to  n 

\  the  vagina  and  turning  the  current  of  the  urine  into 
the  rectum. 

The  great  difficulty  in  handling   certain    cases   of    \ 
vaginal  fistulae  is  due  to  two  facts:  in  the  first  place.  1 
tula  may  be  a  very  large  one,  and  in  the  second  place  there 
may  be  such  an  amount  of  scar  tissue  surrounding  the  fistula 
that  its  resistance  prevents  bringing  together  the  parts.     In 
cases  of  large  fistula'  with  entire  loss  of  the  base  of  thi 
der  and  with  scar  tissue  in   the  vagina,  the   old  method  of 
Operating  was  to  open  through  Douglas' cul-de-sac,  turn  the 
uterus  so  that  its  fundus  was  brought  out  at  the  vulva, 
the  bladder  to  the  posterior  wall  of  the  uterus  so  thai  it  was 
made  to  do  the  work  of  the  base  of  the  bladder,  finally  making 


a  hole  in  the  fundus   through  which  tin-  woman  emit,]  men- 
struate.    The   mosl    important    recenl   finding   has  been  the 
recognition  of  the  fact   thai    the  Madder  tissue  itseli 
often  seriously  involved  in  the  sear  tissue,  and  that  thi 
der  can  be  drawn  .low  u  and  sutured  to  itself  so  as  to  cl< 
fistula.     This  is  a  very  important    factor   in  the  treatment    of 
certain  of  these  cases  thai  cannot    be  treated  in  the  classical 
way. 

A  case  came' to  me  from  New  York  this  fall,  upon  which 
an  abdominal  hysterectomy  had  been  performed  for  fibroids. 
There  was  a  large  fistulous  opening  into  the  bladder,  from  the 
vault  of   the  vagina.     It   wa<  to  the  peritoneum, 

high  up  in  a  virginal  vagina,  had  been  operated  upon  several 
limes  and  there  was  an  abundance  of  scar  tissue.  The  edges 
of  the  fistula  were  of  such  character  that  I  could  have  no 
hope  of  bringing  them  together  and  securing  union.  I  opened 
the  abdomen,  my  intention  being  to  expose  the  pelvic  lion,. 
dissect  the  bladder  away  and  sew  it  up.  The  patient  had  a. 
very  large  ventral  hernia  and,  unfortunately  for  the  facilityof 
the  operation,  was  very  fat.  I  opened  the  abdomen,  started 
on  my  plan,  but  in  attempting  to  separate  the  bladder  ii 
to  tear  and  tore  so  widely  that  I  saw  at  once  a  successful  oper- 
ation as  planned  would  be  impossible.  I  then  cut  through 
the  top  of  the  bladder  to  see  if  I  could  get  at  it  from  the 
inside,  and  then  freshen  and  bring  the  edges  together.  1 
could  not  do  this  and  therefore  split  right,  down  through  the 
opening  tc  draw-  the  parts  together,  but  I  found  that  this  pro- 
cedure could  not  be  carried  out  satisfactorily  and  so  I  fol- 
lowed this  jdan  wdiich  succeeded.  The  bladder  was  widely 
opened,  in  fact  split,  in  half;  1  found  the  bladder  in  front  id' 
the  fistula  fairly  movable  and  I  continued  the  denudation 
directly  down,  starting  with  the  bladder  walls  above  and  then, 
passing  some  catgut  sutures,  bringing  the  wounds  together. 
I  had  thrown  out  of  use  a  little  of  the  bladder  at  the  sides  of 
tin-  fistula.  I  then  put  a  drain  through  the  vagina,  up  into 
the  peritoneum  and  closed  up  the  hernia.,  which  was  an  exten- 
sive one.   The  patient  made  an  immediate  and  perfeci  recovery. 

It  is  a  new  thing  to  have  gone,  by  means  of  a  suprapubic 
incision,  through  the  mucosa  of  the  bladder,  draw  0  the  fistula 
out  and  closed  it  by  diminishing  the  capacity  of  the  bladder. 

Case  2.  A  doctor  wrote  me  from  Virginia  thai  he  had  a 
case  of  vesico-vaginal  fistula  and  wanted  to  know  what  was 
the  best  way  to  operate  upon  it.  1  replied  that  the  besl  waj 
was  to  send  it,  up  here,  as  he  had  had  no  experience  in  oper- 
ating upon  such  cases.  The  fistula  could  not  he  gotten  at 
from  below:!  therefore  opened  the  abdomen,  separated  the 
bladder,  freed  the  fistula  on  both  side-  and  brought  the  edges 
together  with  catgut.    Theresull  was  a  perfeci  recovery. 

Dr.  Halsted.— In  the  firsi  case,  Dr.  Kelly,   did 
the  portion  of  the  bladde  lined  the  fistula ? 

Dr.  Keu.y.—  No. 

Dr.  Halsted.   -U  hal  I  it  ? 

Dr.  Kelly. — It  lay  up  in  the  peritoneal  cavity  pro 
by  a  drain. 

Dr.  Halsted.— Does  she  still  bavea  little  fistula  ? 

Dk.  Kelly. — .No.  it  is  all  closed  up. 
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Primary  (aucer  of  the  Appendix.— Dr.  Hurdon. 

Dr.  Hurdon  presented  a  case  of  primary  cancer  of  the 
vermiform  appendix. 

Dk.  Kelly. — This  subject  is  a  large  one  and  it  would 
require  a  volume  to  go  into  it  completely  and  do  it  justice, 
so  that  here  one  can  only  outline  a  few  of  its  important 
relations.  I  have  been  paying  close  attention  to  the  relation 
of  appendical  disease  to  pelvic  diseases  for  a  long  time,  and 
the  records  of  our  department  will  show  the  exact  condition 
of  the  vermiform  appendix  in  every  case  in  which  the  abdomen 
has  been  opened  for  about  2  years  past. 

We  meet  with  appendical  disease  in  a  great  variety  of  relation- 
ships. We  may  have  cancerous  disease  of  the  appendix  as  in 
this  case,  where  there  was  an  adeno-carcinoma,  which  showed 
no  relationship  to  the  pelvic  disease;  then,  again,  we  meet 
with  cases  in  which  the  disease  is  dependent  upon  the  condi- 
tion of  the  pelvic  organs.  I  had  within  48  hours,  last  week- 
five  cases  in  which  I  had  to  remove  the  appendix. 

Where  the  disease  depends  upon  the  pelvic  organs,  the 
appendix  becomes  adherent  to  the  diseased  organ,  as  a  uterine 
fibroid,  or  an  ovarian  tumor;  these  cases  we  see  quite 
frequently.  Then  again  we  meet  with  a  class  of  cases  iu 
which  the  appendical  disease  has  followed  an  operation  ;  these 
are  more  rare,  but  quite  interesting.  After  a  clean  operation,  as 
the  enucleation  of  a  diseased  tube  or  ovary,  the  patient  within 
a  few  months  or  a  year  complains  of  a  pain  in  the  right  side, 
etc.  The  abdomen  is  opened  and  the  appendix  is  found 
adherent  to  the  seat  of  the  former  orjeratiou.  I  have  had  such 
a  case  within  the  past  ten  days,  where  the  appendix  was 
pulled  out  long,  and  was  adherent  to  the  old  wound. 

It  is  important  to  bear  this  in  mind  and  always  inspect  the 
appendix  whenever  a  laparotomy  is  performed. 

This  case  emphasizes  another  important  fact,  that  is,  how 
to  treat  these  cases  by  operation.  I  believe  in  the  removal  of 
all  abnormal  appendices,  but  I  do  not  believe  in  taking 
advantage  of  the  opportunity  to  remove  a  normal  appendix. 

Monday,  February  20,  1899. 
New  use  for  Renal  Catheters.— Dr.  Kelly. 

I  have  a  brief  but  important  communication  to  make  regard- 
ing the  further  extension  of  the  use  of  renal  catheters. 

It  did  seem  a  few  months  ago  that  certain  discoveries  were 
going  to  limit  the  use  of  them.  Dr.  Neumann,  of  Guben 
found  that  without  catheterizing  the  ureter  he  could  separate 
urines  and  retain  them  separated  in  th  i  bladder,  obtaining 
them  later  from  the  bladder  by  means  of  tubes.  This  was 
done  by  using  an  instrument  of  this  kind  (drawing)  which 
he  calls  a  urine  separator.  It  is  a  tube  with  a  solid  septum 
running  down  the  centre  and  projecting  beyond  the  end  of  the 
glass  tube ;  the  form  of  the  catheter  is  retained  by  means  of 
a  wire  cage.  Urine  running  in  this  side  will  run  down  and 
discharge  at  the  oute'r  end,  and  the  same  for  the  other  side.  If 
we  put  this  instrument  into  the  female  urethra  and  bladder, 
press  it  up  against  the  symphysis  and  then  with  the  index 
finger  in  the  vagina,  push  the  floor  of  the  bladder  against  the 
instrument,  we  have  the  floor  of  the  bladder  separated  into 
two  loculi  so  that  the  urine  coming  out  of  the  right  ureter 


runs  down  on  one  side,  and  that  from  the  left  on  the  other, 
thus  giving  us  a  simple  method  without  using  the  catheter. 

This  was  published  in  October  in  the  Deutsche  medicin- 
ische  Wochenschrift  and  not  long  after  Dr.  Harris,  of 
Chicago,  was  able  to  use  a  small  staff  so  as  to  form  two  little 
pockets  in  which  the  urine  was  accumulated  and  was  drawn 
off  by  the  catheter. 

These  methods  did  look  at  first  as  if  they  would  very  much 
limit  the  field  of  the  catheter,  but  a  new  and  very  important 
use  for  the  catheter  has  recently  arisen. 

We  all  know  that  some  of  the  most  obscure  cases  with 
which  we  have  to  deal  are  those  in  which  there  is  vague  but 
distressing  pain  in  the  side,  especially  the  right,  and  one  may 
long  be  in  doubt  as  to  whether  the  pain  is  renal,  hepatic, 
intestinal  or  hysterical.  By  means  of  this  catheter,  I  have 
been  able  to  include  or  exclude  the  kidney.  When  the  upper 
end  of  the  catheter  presses  upon  the  pelvis  of  the  kidney  the 
patieut  will  sometimes  tell  us  that  we  are  touchiug  the  very 
point  where  she  had  the  pain.  Further  than  that,  I  have 
been  able  to  produce  an  attack  of  artificial  renal  colic  by 
injecting  solution  of  boracic  acid  into  the  kidney  through 
the  catheter.  Again,  a  patient  who  has  been  suffering  from 
renal  colic  will  often  have  afterwards  an  attack  of  genuine 
renal  colic  following  the  treatment.  I  have  had  two  cases 
recently  that  are  interesting  in  this  connection.  In  one  there 
was  a  tumor  below  the  ribs  on  the  right  side.  Some  five  or 
six  consultants  gathered  together  to  determine  what  it  was, 
some  thinking  it  to  be  a  tumor  of  the  gall-bladder.  I  injected 
fluid  and  the  patient  at  once  complained  of  pain  in  the  back 
quite  as  severe  as  a  genuine  attack  of  renal  colic,  so  we  were 
satisfied  that  the  kidney  was  in  its  normal  position. 

In  the  other  case  which  occurred  not  long  ago,  the 
condition  was  so  exactly  like  a  large  floating  kidney  that  I 
unhesitatingly  made  that  diagnosis,  nevertheless  I  passed  in 
the  catheter  first  and  produced  an  attack  of  colic.  The  patient 
would  not  locate  the  colic  in  the  lump  we  felt  in  front  but 
insisted  that  it  was  in  the  back.  We  then  made  a  median 
incision  to  examine  the  opposite  kidney.  Instead  of  cutting 
posteriorly  I  cut  in  the  median  line  and  found  by  the  hand 
that  the  left  kidney  was  normal,  but  on  examining  the  other 
side  I  found  an  eularged  gall-bladder  in  front  of  the  kidney. 
The  induction  of  the  renal  colic  and  location  of  the  pain  by 
the  patient  thus  gave  us  our  correct  diagnosis. 

There  are  then,  several  valuable  uses  for  ureteral  aud  renal 
catheters  in  the  future,  especially  to  diagnose  the  cause  of 
pain,  particularly  in  the  right  side. 

Every  surgeon  must  think  at  once  of  the  chances  of  intro- 
ducing infection  into  the  higher  urinary  tract,  and  I  am 
extremely  careful  about  introducing  catheters  in  a  case  where 
there  is  much  infection. 

I  have  never  seen  an  infection  conveyed  from  the  lower  into 
the  higher  urinary  tract  by  catheterization  of  the  ureters. 


NOTES  ON  NEW  BOOKS. 

An  American  Text-Book  of  the  Diseases  of  Children.  By  Ameri- 
can Teachers.  Edited  by  Louis  Starr,  M.  D.,  assisted  by  Thomp- 
son S.  Westcott,  M.  D.  Second  edition,  revised.  (Philadelphia  : 
W.  B.  Saunders,  1898.) 
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The  second  edition  of  this  work  is  in  many  respects  an  improve- 
ment on  its  predecessor.  In  any  work,  by  so  many  authors,  a  cer- 
tain overlapping  of  material  and  variety  of  opinion  on  important 
subjects  is  to  be  expected,  and  compared  with  similar  works  by  a 
single  author,  must  seem  lacking  in  uniformity.  Under  the  com- 
petent editorial  direction  of  the  present  volume,  however,  this 
defect  has  been  as  far  as  possible  eliminated.  The  entire  subject- 
matter  has  been  revised,  many  articles  rewritten,  and  some  new 
ones  introduced. 

Among  the  latter  are  "  Modified  Milk  and  Percentage  Milk  Mix- 
tures," *'  Litha?mia,"  and  a  section  on  "  Orthopaedics." 

The  first  of  these  is  brief  but  sufficiently  practical  for  a  working 
knowledge  of  the  important  subject. 

"  Lithaemia "  is  well  discussed  by  Dr.  B.  K.  Rachford.  The 
author,  however,  speaks  with  a  certainty  of  the  role  of  the  allox- 
uric  bodies  hardly  warranted  by  our  present  imperfect  knowledge 
of  the  pathology  of  the  so-called  uric  acid  diathesis. 

In  a  short  section  of  twenty-seven  pages,  Dr.  J.  E.  Moore  has 
condensed  much  of  real  use  to  the  general  practitioner  on  the  sub- 
ject of  orthopaedics.  The  article  is  well  illustrated  and  is  a 
decided  addition  to  the  volume. 

The  articles  rewritten  are  "Typhoid  Fever,"  "Rubella," 
"Chicken  Pox,"  "  Tuberculous  Meningitis,"  "Hydrocephalus" 
and  "  Scurvy." 

Those  on  "Infant  Feeding,"  "Measles,"  "Diphtheria"  and 
"Cretinism"  have  been  thoroughly  modernized. 

In  the  treatment  of  diphtheria  one  expects  more  emphatic 
mention  of  the  antitoxin  and  less  of  the  use  of  such  almost 
extinct  measures  as  swabbing  with  hydrogen  peroxide,  calomel 
fumigations  and  the  various  solvents  mentioned. 

The  articles  on  hereditary  syphilis  and  diseases  of  the  new-born 
are  very  good. 

In  the  light  of  recent  investigation  more  mention  might  be 
made  in  the  articles  on  cerebrospinal  meningitis  of  the  bacillus 
intracellularis  of  Weichselbaum.  On  the  whole,  however,  the  book 
very  well  fulfills  the  purpose  for  which  it  was  compiled — a  text- 
book for  students  carefully  condensed  with  few  omissions,  and  a 
reference  book  sufficiently  practical  for  the  general  practitioner. 
The  mechanical  construction  is  excellent,  and  the  numerous  illus- 
trations instructive.  R.  A.  TJ. 

Text-Book  of  Materia  Medica,  Therapeutics  and  Pharmacology. 
By  G.  F.  Butler.  Second  edition.  (Philadelphia:  W.  B.  Saun- 
ders, 189S.) 

A  review  of  this  book  was  published  in  the  Bulletin  about  two 
years  ago.  The  changes  in  this  edition  seem  to  be  very  slight,  the 
only  notable  additions  being  a  table  of  the  "  untoward  action  of 
drugs"  which  brings  a  large  amount  of  very  useful  information 
into  a  small  compass  and  a  form  convenient  for  reference. 

Annual  and  Analytical  Cyclopaedia  of  Practical  Medicine.  By 
Charles  E.  de  M.  Sajous,  M.  D.,  and  one  hundred  associate 
editors  assisted  by  corresponding  editors,  collaborators  and  cor- 
respondents, Vol.  II.     (The  F.  A.  Davis  Co.,  Philadelphia,  1898.) 

Volume  II  of  the  Annual  and  Analytical  Cyclopaedia  of  Prac- 
tical Medicine  contains  some  valuable  articles  on  therapeutics; 
not  only  are  the  latest  papers  and  cases  cited,  but  a  syste- 
matic account  of  the  preparations  of  the  drugs  and  their 
physiological  action  is  given  ;  special  emphasis,  however,  is  laid 
upon  the  untoward  action  of  the  drugs  and  their  use  in  thera- 
peutics. All  the  most  important  drugs  between  bromide  of  ethyl 
and  digitalis  are  discussed  in  this  volume,  and  in  most  cases  with 
considerable  fullness.  Thus  22  pages  are  given  to  chloroform  and 
17  to  digitalis.  Under  chloral  the  various  new  combinations  of 
this  drug  with  other  hypnotics  are  described  and  their  relative 
merits  discussed.     Under  bromine  and  its  preparations  consider- 


able attention  is  given  to  bromism  and  a  word  of  warning  raised 
against  the  reckless  use  of  these  remedies  in  epilepsy. 

Some  of  the  other  drugs  discussed  in  this  volume  are  cinchona, 
caffeine,  colchicum,  the  preparations  of  copper,  curare  (which 
seems  to  be  yielding  good  results  in  certain  diseases),  cubeb,  etc. 
In  some  cases  (notably  in  the  article  on  digitalis)  there  is  a  ten- 
dency on  the  part  of  the  editor  to  quote  freely  from  the  ordinary 
text-books  on  the  subject  rather  than  from  original  papers,  but  on 
the  whole  perhaps  the  most  recent  views  of  physicians  as  to  the 
value  and  methods  of  administering  the  drugs  which  are  dis- 
cussed in  this  volume  are  nowhere  better  expressed  than  here. 

Essentials  of  Materia  Medica,  Therapeutics  and  Prescription  AVrit- 
ing.     By  Henry  Morris.     (Philadelphia:    W.  B.  Saunders,  1898.) 

This  useful  little  book  has  now  reached  its  fifth  edition.  The 
general  plan  is  the  same  as  in  former  editions,  the  chief  altera- 
tions being  the  omission  of  certain  parts  and  the  introduction  of 
some  of  the  newer  remedies.  Welcome  additions  are  the  intro- 
duction of  the  metrical,  as  well  as  of  the  apothecaries'  system  of 
weights  and  measures,  and  a  very  carefully  prepared  index.  It 
seems  to  us  that  this  little  work  has  more  value  than  some  of  the 
numerous  manuals  which  though  more  pretentious  are  neither 
fuller  nor  more  accurate. 

Saunders'  Pocket  Medical  Formulary.  By  W.  M.  Powell.  Fifth 
edition.     (Philadelphia,  1899.) 

This  book  contains  over  seventeen  hundred  prescriptions 
arranged  alphabetically  according  to  the  diseases  to  be  treated  ; 
these  formulae  are  taken  from  a  great  variety  of  sources — text- 
books and  manuals  of  therapeutics,  medicine,  surgery,  obstetrics, 
the  various  specialties,  from  original  papers,  and  not  a  few  from 
various  hospitals.  The  book  also  contains  tables  of  doses,  incom- 
patibles,  antidotes,  gargles,  inhalations,  a  "  surgical  remem- 
brancer," a  diet  table,  obstetrical  tables,  etc.,  all  arranged  in 
such  a  way  as  to  make  consultation  of  it  as  easy  as  possible.  It  is 
remarkable  how  much  information  the  author  has  succeeded  in 
getting  into  so  small  a  book. 

The  Anatomy  of  the  Central  Nervous  System  of  Man  and  of  Verte- 
brates in  General.  By  Ludwig  Edinger.  Translated  from  the 
Fifth  German  edition  by  Winfield  S.Hall,  Philo  Leon  Hol- 
land and  Edward  P.  Carlton.  445  pages.  25S  engravings. 
(F.  A.  Davis  &  Co.,  Publishers,  1899.) 

Great  productive  activity  has  characterized  of  recent  years  the 
study  of  the  anatomy  of  the  nervous  system.  Even  the  investi- 
gator devoting  his  whole  time  to  the  subject  finds  it  almost  impos- 
sible to  keep  thoroughly  acquainted  with  the  results  of  others  in 
the  same  field,  and  any  text-book  grows  old  so  fast  that  revised 
editions  of  it  appearing  only  a  few  years  apart,  have  to  be  so  much 
rewritten  as  to  seem  like  new  books. 

The  two  authors  who  have  been  most  successful  in  seizing  from 
the  great  mass  of  ideas  and  facts  annually  brought  forth  materials 
wherewith  to  build  clear  and  definite  representations  of  modern 
neurological  conceptions  are  Van  Gehuchten  of  Louvain,  and 
Kdinger  of  Frankfort.  The  former  writes  mainly  from  the  point 
of  view  of  outline  schemes  based  upon  the  neuron  concept. 
Edinger,  on  the  other  hand,  while  utilizing  both  the  neuron  doc- 
trine and  outline  schemes,  is  concerned  rather  with  the  form  rela- 
tions of  the  anatomical  mechanisms  of  the  nervous  system.  His 
illustrations  have,  many  of  them,  the  rare  merit  of  suggesting  real 
structures  and  the  third  dimension.  He  has  been  especially  inter- 
ested in  comparative  studies.  In  the  preface  to  the  second  edition, 
'pinted  in  the  fifth,  he  writes  as  follows  : 

"  There  must  be  a  number  of  mechanisms  which  are  present  in 
all  vertebrates:  those  which  make  possible  the  simplest  expres- 
sions of   the  activity  of  the  central  nervous  system.     It  is  only 
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necessary  to  find  that  animal  or  that  stage  of  development  in  any 
animal  in  which  this  mechanism  appears  in  so  simple  a  form  that 
it  may  he  completely  understood.  Once  any  one  has  anywhere 
perfectly  established  the  relation  of  such  a  mechanism,  e.  g.  a 
nerve  hundle  or  a  cellular  structure,  he  is  ahle  usually  to  find  it 
again,  even  where,  through  adventitious  matter,  it  is  made  more  or 
less  obscure.  The  discovery  of  such  fundamental  features  of  brain- 
structure  appears  to  be  the  next  and  most  important  task  of  brain 
morphology.  Once  we  know  them  it  will  be  easier  to  understand 
the  complicated  mechanisms  with  which  the  more  highly  organ- 
ized brain  performs  its  function." 

The  suggestiveness  of  this  point  of  view,  together  with  a  clear 
and  attractive  style  have  rendered  Edinger's  book  deservedly 
popular.  Successive  editions  have  rapidly  followed  one  another, 
the  first,  quite  a  small  volume,  appearing  in  1885,  the  fifth,  greatly 
enlarged,  in  1896.  .  The  book  is  now  divided  into  three  parts. 

Part  I  is  introductory.  In  forty  pages  a  clear,  interesting  and 
concise  description  of  the  fundamental  ideas  accepted  by  most 
modern  neurologists,  is  given. 

Part  II  gives  a  review  of  the  embryology  and  the  comparative 
anatomy  of  the  vertebrate  brain.  Something  over  100  pages  are 
given  up  to  this  subject.  It  is  especially  attractive  because  of  the 
author's  personal  researches  in  this  line. 

Part  III  treats  of  the  structures  found  in  the  mammalian,  espec- 
ially in  the  human  brain.  To  this  nearly  two-thirds  of  the  book  is 
devoted.  Text  and  illustrations  serve  to  make  this  intricate  sub- 
ject uncommonly  clear. 

The  translation  is  for  the  most  part  fairly  satisfactory.  The 
illustrations  have  been  well  reproduced.  The  book  should  meet 
with  the  welcome  reception  it  so  richly  deserves.  B. 

The  Pocket  Formulary  for  the  Treatment  of  Disease  in  Children. 
By  Ludwig  Freyberger,  M.  D.,  Vienna.  M.  K.  C.  P.,  London. 
M.  R.  S.  C,  England.     (Rebman  Publishing  Co.,  London,  1S98.) 

As  is  stated  in  the  preface  the  object  of  this  little  book  is  to  give 
the  busy  practitioner  and  senior  student  of  medicine,  in  a  concise 
and  handy  form,  all  of  the  information  which  may  be  required  as 
regards  the  treatment  of  diseases  of  children  by  drugs. 

The  greater  part  of  the  work  is  taken  up  by  a  list  of  remedies, 
arranged  in  alphabetical  order,  which  are  best  suited  to  the  treat- 
ment of  children's  diseases,  and  each  drug  accurately  but  briefly 
described  as  to  its  properties,  source  and  dose.  The  scheme  which 
has  been  adopted  in  the  discussion  of  the  various  remedies  is  as 
follows:  Properties,  under  which  are  mentioned  the  source,  ingre- 
dients, methods  of  preparation,  etc.;  Use,  whether  internally  or 
externally,  and  for  what ;  Therapeutic  dose,  in  both  English  and 
French  (metric)  system  ;  Incompatibilities,  Correction  of  Taste, 
followed  by  one  or  more  formula  which,  in  the  author's  opinion, 
are  the  most  suitable  modes  of  administration  of  that  particular 
drug.  The  Appendix  contains  formula?  for  sprays,  gargles,  hypo- 
dermic injections,  enemata,  and  suppositories,  and  the  Therapeutic 
index,  which  completes  the  volume,  contains  an  alphabetical  list 
of  the  diseases  of  infancy  and  early  childhood,  together  with  the 
special  remedies,  which  are  indicated  in  each  affection. 

The  book  is  of  a  convenient  size  and  of  suitable  binding  to  be 
carried  in  the  pocket,  and  cannot  fail  to  fulfill  the  mission  for 
which  its  author  has  put  it  before  the  profession. 

A  Text-Book  of  Mechano-Therapy  :  by  Axel  V.  Grafsteom,  B.  Sc. 
M.  D.     (Philadelphia:   W.  B.  Saunders,  1899.) 

This  little  book  is  designed  for  the  use  of  medical  students  and 
trained  nurses.  There  is  a  strong  need  for  a  concise  presentation 
of  this  subject.  In  part,  it  is  well  supplied  here.  The  book 
throughout  is  dignified  in  tone.  Its  average  merit  is  more  than 
fair,  but  its  execution  is  unequal,  and  many  details  are  open  to 
criticism. 


The  work  treats  of  both  Medical  Gymnastics  and  Massage.  A 
synopsis  of  the  Swedish  movement  system  constitutes  the  first 
division.  The  classification  here  is  especially  to  be  commended, 
and  stands  in  contrast  with  much  of  the  discursive  and  sometimes 
bewildering  literature  of  this  subject.  The  movements  are  graphi- 
cally described,  and  with  or  without  practical  demonstration  will 
serve  as  a  competent  guide  or  reference  book  to  the  student.  It  is 
to  be  regretted  that  in  the  second  division  of  the  book,  which 
relates  to  Massage,  the  nomenclature  which  has  become  classic 
through  use  in  the  best  schools  and  by  the  best  writers,  has  been 
abandoned.  Further,  while  it  is  of  course  impossible  to  master  the 
detail  of  technique  from  text-books  only,  the  chapter  which  treats 
of  it  will  be  little  help  to  the  novice.  The  illustrations  of  a 
patient's  position  while  undergoing  a  kneading  of  the  abdomen  is, 
indeed,  distinctly  incorrect.  At  most  it  can  be  said  that  there  is 
furnished  here  a  working  basis  solely  for  teachers.  The  chapter 
on  General  Massage  is  negative,  and  falls  short  of  the  requirements 
of  teachers  or  scholars.  There  should  be  outlined,  as  was  shown 
to  be  possible  in  the  Swedish  movement  system,  a  definite  and 
recognized  system  of  massage — like  that  of  Dr.  S.  Weir  Mitchell,  or 
of  the  Swedish  or  the  German  school.  This  outline  should  include 
directions  as  to  the  position  of  the  patient  and  of  operator;  and 
something  of  the  action  of  the  hand  and  of  its  relation  to  the 
presented  surface. 

The  concluding  chapters,  which  treat  of  the  application  of 
mechano-therapy  to  the  treatment  of  disease,  aside  possibly  from 
the  omission  of  some  practical  suggestions,  are  exceptionally 
thorough,  although  necessarily  and  intentionally  condensed. 

It  is  interesting  to  find  here  included,  among  the  applications  of 
mechano-therapy,  the  treatment  of  hernia  by  taxis,  and  the 
kneading  of  the  uterus  after  labor  to  maintain  contraction — all 
legitimate  forms  of  massage  and  very  properly  so  considered. 


Foundations  of  Zoology.  By  William  Keith  Brooks.  A  course 
of  lectures  delivered  at  Columbia  University,  on  the  Principles 
of  Science  as  illustrated  by  Zoology.  (New  York:  Published  for 
the  Columbia   University  Press  by  The  Mac M Ulan  Co.,  1899.) 

The  theme  of  most  of  the  thirteen  lectures  is  the  nature  of  life 
which,  rather  than  the  physical  basis  of  life,  is  held  to  be  the 
foundation  of  zoology.  Huxley's  statement  that  protoplasm  is  the 
physical  basis  of  life,  leaves  out  of  account  the  essential  idea  of 
fitness  as  an  attribute  of  such  a  basis,  and  the  nature  and  origin  of 
this  fitness  form  the  subject  of  a  large  part  of  the  discussion. 

The  author  in  approving  Spencer's  definition  of  life — the  con- 
tinual adjustment  of  internal  to  external  relations — elaborates  it 
by  considering  in  more  detail  the  nature  and  effect  of  external 
relations  or  environment,  all  of  which  he  includes  in  the  term 
"  nurture."  "  Life  is  response  to  the  established  order  of  nature." 
In  nature  each  stimulus  which  may  call  forth  a  response  is  a  sign 
with  a  significance,  and  life  is  the  use  of  the  ability  to  read  and  act 
on  these  signs—  to  read  the  language  of  the  environment. 

From  this  he  passes  on  to  show  that  the  nature  of  the  response 
depends  on  what,  in  the  experience  of  the  ancestry  was  found 
beneficial,  and  here  he  develops  in  an  interesting  way  a  recon- 
ciliation between  the  opposing  ideas  that  the  development  of  the 
complicated  nature  of  an  organism  with  its  ability  to  respond  to 
stimuli  is  due  on  the  one  hand  to  the  inherent  potency  of  the 
germ,  or  on  the  other  to  response  at  each  stage  of  its  embryological 
development  to  external  stimuli,  by  the  idea  that  were  we  to  know 
exhaustively  the  nature  of  the  germ,  we  might  see  that  the 
responses  made  to  the  external  stimuli  were  no  more  than,  from 
the  nature  of  the  germ,  we  might  expect.  From  all  this  it  is  plain 
that  the  beneficial  result  of  interpretation  and  response  to  stimuli 
depends  on  whether  the  stimuli  or  signs  have  the  same  significance 
as  they  had  in  the  time  of  the  ancestors. 

These  ideas  are  based  on  the  essential   conception  that  those 


.H-xe.  1S99.] 


JOHNS   HOPKINS    HOSPITAL   BULLETIN. 


119 


animals  which  do  not  respond  to  stimuli  properly,  in  the  end  die 
out,  and  the  ability  to  respond  is  continued  from  one  general  i<  n  to 
another,  not  by  the  inheritance  of  the  results  of  individual  adap- 
tation, but  by  the  inheritance  of  the  adaptive  mechanism,  which  is 
in  the  end  the  object  of  the  selective  process.  Do  we  exaggerate 
the  importance  of  the  adaptive  mechanism  when  we  say  that  we 
acquire  no  nurture  except  that  which  our  nature  provides  for? 
Life  is,  perhaps  in  each  invidual  case,  an  acquired  art.  and  the 
adaptive  mechanism  the  inherited  thing,  and  the  basis  of  our 
expectation  of  what  the  organism  will  do  under  certain  stimuli. 
In  other  words,  except  for  the  guiding  influence  of  the  adaptive 
mechanism,  the  influence  of  nurture  will  be  fortuitous  in  its  effects. 

It  seems  to  appear  from  this  that  as  physical  modification  is,  in 
the  end,  dependent  on  the  function  demanded  for  the  existence  of 
the  species,  the  adaptation  must  occur  in  the  active  relation  to  envi- 
ronment, i.  e.  the  response  to  stimuli,  and  this  response  depends 
on  the  adaptive  mechanism  which  is  inherited  and  competent  as 
long  as  the  environment  is  essentially  that  for  which  in  the 
ancestors  the  adaptive  mechanism  was  prepared  by  selection.  As 
soon  as  this  environment  changes  selection  must  again  intervene 
and  modify  the  adaptive  mechanism. 

The  views  of  the  Lamarckians  are  discussed  with  no  great 
forbearance,  and  their  absurdity  especially  brought  into  relief  by 
the  idea  that  "  the  probability  that  haphazard  effects  of  nurture 
will  be  injurious  is  prodigious — even  if  they  are  inherited,  they 
will  probably  not  chance  to  be  beneficial  independently  of 
selection— the  chances'  are,  therefore,  against  adaptive  modifica- 
tion by  the  direct  action  of  the  environment." 

The  effects  of  nurture  are  to  be  distinguished  from  those  of 
ancestry,  and  here  there  is  introduced  an  interesting  conception  of 
the  genealogical  tree  ;  for  while  most  writers  speak  of  a  geometrical 
progression  in  the  increase  of  ancestors,  as  we  go  further  and 
further  back,  Prof.  Brooks  shows  that  these  diverging  lines,  after  a 
little,  essentially  converge,  and  that  if  we  go  back  far  enough  the 
plan  of  ancestry  of  an  individual  is  rather  like  a  long  thread  with 
frayed  edges,  and  from  this  he  deduces  the  origin  of  a  species  from 
a  very  few  individuals — perhaps  one,  whence  the  origin  of  genera 
from  individuals,  and  of  the  metazoan  from  one  protozoan.  He 
pictures  the  development  of  the  individuals  of  the  bottom  fauna 
from  the  pelagic  in  the  ancient  ocean — their  growth  in  size  and 
powers,  so  that  they  subsisted  on  their  ancestors,  and  traces  the 
peopling  of  the  earth  from  these.  Even  to-day  the  existence  of 
animal  life  in  the  sea  is  still  ultimately  dependent  on  the  most 
minute  pelagic  creatures,  which  form  their  food.  He  gives  a  most 
vivid  account  of  the  tropical  marine  fauna,  impressing  on  us  the 
extraordinary  absence  of  vegetable  life  in  those  depths,  and  the 
98  of  competition  in  the  bottom  fauna  as  compared  with  the 
pelagic — the  larva;  of  animals  living  on  the  bottom  become  pelagic 
in  the  deeper  part  of  the  ocean,  because  otherwise  they  would  be 
devoured  by  their  parent's  neighbors. 

The  author  goes  on  to  the  discussion  of  the  argument  from 
contrivance  in  creation  as  opposed  to  the  evolution  of  beings— the 
consideration  of  the  teleological explanation  of  creation.  As  to  the 
'eternal  paradox  about  necessity  and  freedom  he,  as  an  humble 
zoologist,  who  almitshis  accountability,  is  quite  content  to  leave 
to  Milton's  fiends  the  discussion  of  '  Fixed  fate,  free  will,  fore- 
knowledge absolute.' " 

\s  to  the  manner  of  the  creation  he  attempts  a  reconciliation  of 
the  views  of  Darwin,  Gray  and  Huxley  in  the  wider  teleology  of 
Huxley.  He  does  not  wholly  agree  with  Huxley  in  considering 
that  the  argument  of  Paley  that  the  contrivances  of  human  arti- 
ficers prove  nature  a  contrivance  and  the  work  of  an  artiti 
received  its  death  blow  in  natural  selection,  but  thinks  that  Paley's 
argument  is  rendered  inconclusive. 

The  lectures  are  concluded  with  a  consideration  of  the  work  of 
Agassiz  and  that  of  Berkeley.  Agassiz's  idea  of  tin?  wider  tele- 
ology—that "  it  is  not  because  we  find  contrivances  in  nature  but 


because  the  order  of  nature  is  one  consistent  and  harmonious 
whole  that  beholds  it  to  be  intended  "  —  was,  of  course,  pre-Dai 
winian.  He  considers  all  the  data  of  natural  science  as  a  language 
in  which  the  creator  tells  us  the  story  of  the  creation,  and  Berkeley 
too,  finds  in  the  signs  to  which  in  life  we  Irani  to  respond,  as 
stimuli,  the  parts  of  a  language  which  we  come  unconsciously  to 
read  and  know — in  which  the  creator  reveals  to  us  the  intentions 
of  the  creation. 

The  book  is  interesting  in  its  breadth  of  conception  and  clear- 
ness of  style.  While  in  the  main  a  criticism  of  the  theories 
expressed  by  previous  writers  many  of  the  the-,  s  are  based  on  the 
profound  knowledge  of  biology  of  the  writer  himself,  and  we 
cannot  but  think  as  we  follow  his  convincing  reasoning,  that  we 
have  be'ore  us  the  latest  addition  to  American  classics  in  scientific 
literature.  \V.  G.  M. 

The  Mineral  Waters  and  Health  Resorts  of  Europe.  Treatment  of 
Chronic  Diseases  by  Spas  and  Climates,  with  Hints  as  to  the 
Simultaneous  Employment  of  Various  Physical  and  Dietetic 
Methods.  Being  a  revised  and  enlarged  edition  of  "The  Spas 
and  Mineral  Waters  of  Europe."  By  Hermann  Weber,  M.  D., 
F.  R.  C.  P.,  and  F.  Parker  Weber,  M.  D  ,  F.  11.  C.  P.  With  a 
map.     {London  :  Smith,  Elder  &  Co.,  1S98). 

The  title  of  this  enlarged  and  revised  edition  of  a  well  known 
work,  states  in  a  general  way  its  scope  and  purpose.  It  is.  how- 
ever, more  than  a  mere  description  of  the  various  European 
sanatoria  ;  it  includes  a  general  account  of  the  therapeutic  uses  of 
water  that,  in  itself,  will  be  found  a  valuable  guide  to  the  many 
who  wish  to  utilize  this  agency.  The  usefulness  of  health  resorts, 
as  the  authors  claim,  is  not  overstated,  and  all  the  accessories  to 
the  water  cure  are  fairly  stated  and  valued;  it  would  be  a  very 
excellent  thing  had  we  some  work  of  this  kind  on  American 
health  resorts. 

Two  new  chapters  have  been  added,  besides  the  general 
revision  ;  one  on  sanatoria  other  than  hydropathic  ones,  and  one 
on  the  different  diseases  in  relation  to  the  selection  of  mineral 
waters,  climatic  and  other  cures,  etc.  The  latter  is  quite  lengthy 
and  full  ;  the  former  hardly  as  much  so  as  it  might  well  have  been 
made,  or  as  the  subject  deserved.  Considering  the  importance 
attributed  to  it  at  the  present  time,  the  space  given  to  sanatoria 
for  consumptives,  (only  about  four  pages),  is  not  by  any  means  as 
much  as  could  well  have  been  devoted  to  it.  There  is  already 
quite  a  growing  literature  of  the  subject,  and  it  seems  likely  to 
have  a  larger  share  of  professional  and  other  attention  in  the  near 
future. 

The  bibliography  at  the  end  of  the  book,  though  not  exhaustive. 
is  quite  lengthy,  and  will  be  found  useful  for  reference. 

Atlas  of  Syphilis  and  the  Venereal  Diseases,  including  a  brief 
Treatise  on  the  Pathology  and  Treatment.  By  Prof.  Dr.  Franz 
Macbk.     English  translation  from  the  German.     Edited   by    L. 

|i.      Seventy-one  colored  plates.     Cloth,  $3.50 

(Philadelphia  :   W,  H.  8ai 

This  admirable  little  volume  deserves  a  wide  circulation.     The 
full  page  colored  plates,  from  original  water  colors,  an-  remarkably 
well-executed  for  a  work  of  such  popular  price.     The  wioi) 
testations  of  syphilis  are  taken  up  in  order  of  their  development, 
and  together  present  a  vivid  pictorial  representation  of  the  disease. 

The  lesions  of  chancroid,  bubo,  condylon                    re  given  much 
less  space,    but  are    well   shown.     The   appended   treatise,   while 
necessarily   brief,  is  only  fairly  well  done,   and    the  meth 
treatment  are  not  such  as  would   find  favor  in  this  country.     To 
treat  syphilis  solely  by  inunctions  which  are  disi I 

as  soon  as  a  disappearance  of  the  symptoms  Occurs,  and  only 
resumed  in  their  reappearance,  seem-  to  us  irrational,  as  well  as 
dirty,    and    tedious.     Since  the   author  omits  tLe  protoidid  from 
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the  preparations  of  mercury  used  in  syphilis,  and  remarks  that  the 
"  best  way  is  to  give  the  patient  a  bottle  ot  potassium  iodid  and 
let  him  prepare  it  himself"  we  are  not  surprised  at  his  failures  in 
the  internal  treatment  of  syphilis.  H.  H.  Y. 

The    Office  Treatment    of    Hemorrhoids,    Fistula,    etc.,    without 
operation,  together  with  remarks  on  the  relation  of  diseases  of 
the  rectum  to  other  diseases    in   both  sexes,  but  especially  in 
women,   and   the   abuse    of    the  operation    of    celostomy.    By 
Charles  B.  Kelsey,  A.  M.,  M.  D.,  etc.    (1898,  E.  JR.  Pelton,  N.  T.) 
The  title  of  this  little  book  would  lead  one  to  suppose  that  some 
new  and  simple  method  of  treatment  is  to  be  promulgated,  and  the 
reader  is  fed  on  glittering  generalities,  medical  anecdotes  and  chit- 
chat,   until     finally    a    time    comes    for     divulging     the    long- 
expected  panacea,  when  the  whole  subject  is  dismissed  with  the 
remark  that  there  is  not  time  to  describe  the  plans  of  treatment. 

The  author  asserts  that  he  prefers  always  a  "straightforward," 
truly  surgical  operation,  such  as  "laying  open  the  bones  for  fistula," 
and  "clamp  and  cautery"  for  hemorrhoids.  All  surgeons, 
however,  would  hardly  agree  with  his  idea  of  "  straightforward  " 
surgery.  For  one,  we  would  protest  against  the  widespread  usage 
of  such  barbaric  and  unsurgical  treatment  as  the  clamp  and  cautery. 
The  cautery  was,  doubtless,  a  valuable  surgical  instrument  before 
our  forefathers  learned  how  to  ligate  vessels,  but  since  that  date  its 
use  has  been  discarded  by  all  surgeons  except  the  pile  specialists. 

It  has  been  clearly  shown  by  Queme  that  hemorrhoids  are  due 
to  a  general  phlebitis  of  the  inferior  hemorrhoidal  plexus — around 
the  entire  anal  circumference  ;  it  is  evident  that  burning  off  a  more 
prominent  lobule  here  and  there  does  not  eradicate  the  disease. 
This  is  proven  by  the  frequent  recurrence  or  development  of  piles 
in  areas  not  burned— that  is,  from  diseased  vessels  left  behind. 

How  representative  surgeons  can  prefer  such  crude  methods  to 
the  beautifully  exact,  radically  truly  surgical  and  absolutely 
curative  procedure  known  as  the  Whitehead  operation,  it  is  hard 
to  understand.  To  say  that  the  latter  method  is  difficult,  hemor- 
rhagic and  tedious,  is  a  confession  of  inferior  operative  ability. 

This  little  volume  is  divided  into  three  parts — the  first  being  a 
description  of  that  "  office  treatment"  which  eludes  the  reader  at 
the  last  moment.  The  second  part  is  an  exhortation  to  young 
would-be  rectal  specialists  to  consider  the  broadness  of  their  chosen 
specialty,  and  not  to  worry  over  the  narrow  limits  of  their  pasture. 
I  will  quote  at  length,  as  the  line  of  argument  is  interesting  as 
showing  how  a  specialist  entering  the  body  at  one  little  "  locus 
minoris,"  so  to  speak,  may  gradually  claim,  by  propinquity,  and 
sympathy,  sovereignty  over  the  larger  part  of  the  body.  It  reads  : 
"  Would  any  of  you  admit  to  a  patient  that,  although  your 
specialty  called  upon  you  to  be  able  to  operate  upon  an  abscess 
opening  into  the  bowel  at  one  point,  you  did  not  feel  competent 
to  operate  upon  another  opening  a  little  higher?  ....  Are 
you  equal  to  a  resection  of  a  stricture  six  inches  up  the  bowel  and 
not  at  twelve?  ....  Do  you  wish  to  take  the  position  that 
you  can  suture  the  bowel  to  the  skin,  but  cannot  suture  one  cut 
end  to  another,  that  it  is  your  business  to  remove  tumors  from  the 
rectum  which  are  pressing  upon  the  uterus,  but  not  tumors  of  the 
uterus  pressing  upon  the  rectum  ? 

"So  you  will  find  the  path  of  practice  opens  into  many  broad 
fields  of  study  and  interest,  and  my  advice  is  to  follow  them  for 
your  own  sake  .  .  .  .  then  you  have  a  specialty  broader  perhaps 
than  any  other,  and  certainly  affording  ample  scope  for  all  of  your 
powers  of  study  and  thought." 

The  last  part,  which  deals  particularly  with  excision  of  the 
rectum,  as  against  colostomy,  is  good  surgery,  and  reflects  credit 
on  the  author,  whose  previous  good  reputation  is  not  enhanced  by 
the  previous  chapters. 
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T.  Howard,  Jr.  Reprinted  from  the  Journal  of  Experimental 
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A  Study  of  the  Spinal  Cord  by  Nissl's  Method  in  Typhoid  Fever  and  in 
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HE  PRESENT  ASPECT  OF  SOME  VEXED  QUESTIONS  RELATING  TO  TUBERCULOSIS,  WITH 
SUGGESTIONS  FOR  FUTURE  RESEARCH  WORK.* 

By  E.  L.  Tkudeau,  M.  D.,  Saranac  Lake.  N.  T. 


Gentlemen  : — I  venture  to  say  a  few  words  to  you  to-day  on 
someof  the  vexed  questions  connected  with  the  study  of  tuber- 
culosis. Any  of  us  who  can  look  back  some  twelve  or  fifteen 
years  can  bear  testimony  to  the  progress  which  has  been  made 
by  experimental  research  in  our  knowledge  of  this  disease. 
Viewed  in  the  light  of  the  past  it  would  seem  that  the  future 
is  full  of  promise  as  well  as  of  unsolved  problems.  It  is  not, 
r,  of  the  past  triumphs  of  the  experimental  method 
that  1  wish  to  speak  so  much  as  of  some  of  the  as  yet  un- 
answered questions  relating  to  tuberculosis  which  confront 
.  s  at  every  step,  and  on  which  we  so  greatly  need  light  before 
we  can  hope  for  larger  results  in  staying  the  ravages  of  this 
widespread  disease.  I  venture,  also,  to  make  a  few  sugges- 
tions as  to  what  seem  to  me  to  be  the  most  promising  lines  for 
future  work  in  relation  to  the  etiology,  pathology,  prophylaxis, 
bacteriology,  diagnosis  and  treatment  of  tuberculosis. 

Etioloi.y. 
I"  regard  to  etiology,  we  need  to  know  more  as  to  the  cause 
of  the  wide  variations  in  the  manifestations  of   the  d 
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Are  these  due  to  differences  iu  the  virulence  of  the  infecting 
germ,  to  variations  of  the  resisting  power  of  the  tissues,  natural 
or  acquired,  or  to  both  these  factors  ? 

What  constitutes  virulence  in  the  infecting  bacilli  ?  Is  it 
due  to  an  increased  capacity  for  elaborating  toxins  in  greater 
quantity,  or  to  the  elaboration  of  more  highly  toxic  products 
by  the  microbes,  or  does  increased  virulence  depend  merely 
on  an  inherent  capacity  of  the  germ  to  grow  and  spread  more 
rapidly  in  the  body  ? 

In  this  connection  I  may  state  that,  in  my  experience,  tuber- 
culin made  from  the  culture  Quid  in  which  bacilli  attenuated 
by  long  cultivation  have  grown  is  apparently  as  efficient  in 
producing  the  usual  tuberculin  reaction  in  tuberculous  men, 
and  in  killing  tuberculous  animals,  as  tuberculin  derived 
from  the  most  virulent  cultures. 

We  med  more  light  of  an  exact  nature  in  regard  to  the 
various  channels  by  which  the  bacillus  gets  access  to  the 
body,  and  in  this  connection  it  maj  be  noted  that  the  large 
proportion  of  cases  presenting  adenoid  growths  in  the  nasal 
fossae  which  react  to  tuberculin  would  indicate  that  this 
portion  of  the  respiratory  tract  is  more  frequently  a  channel 
of  primary  infection  than  is  generally  recognized. 
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What  is  predisposition?  It  may  be  individual  or  racial. 
Individual  susceptibility  may  be  inherited  or  acquired.  It  is, 
in  either  case,  greatly  influenced  by  all  factors  which  tend  to 
produce  lowered  vitality  and  imperfect  nutrition,  and  which 
may  be  grouped  under  the  terms  heredity  and  environment. 
A  susceptibility  to  the  disease  may  be  inherited;  an  unfavor- 
able environment  may  precipitate  infection,  whereas  a  favor- 
able one  may  avert  it  and  even  arrest  and  cure  the  disease 
when  it  has  begun  to  develop.  Racial  susceptibility  presents 
to  the  experimenter  many  curious  problems  for  study  which 
show  that  the  line  which  divides  immunity  from  susceptibil- 
ity is  a  narrow  one.  Thus  we  find  chickens  highly  suscepti- 
ble to  infection  with  the  avian  variety  of  the  tubercle  bacillus, 
while  they  resist  inoculation  with  the  bovine  and  especially 
the  human  bacillus.  Indeed,  so  insusceptible  are  they  to  the 
human  bacillus  that  they  resist  feeding  for  months  on  tuber- 
culous sputum,  and  I  have  made  repeated  intra-peritoneal 
inoculations  of  large  quantities  of  the  most  virulent  cultures 
of  human  bacilli  in  a  great  number  of  chickens  without  the 
slightest  deterioration  in  health  resulting,  and  these  birds 
when  autopsied  showed  no  trace  of  the  injections  or  any  evi- 
dence of  disease  in  any  organ.  The  guinea-pig,  on  the  con- 
trary, succumbs  readily  to  inoculation  with  human  bacilli, 
and  is  killed  even  more  quickly  by  the  bovine  variety,  but 
resists  injections  of  avian  cultures,  which  produce  generally 
only  a  local  ulceration  in  these  little  animals.  The  rabbit,  on 
the  other  hand,  is  killed  by  all  three  varieties  of  the  tubercle 
bacillus.  Some  slight  artificially  produced  variations,  how- 
ever, may  efface  the  resistance  of  the  chicken  to  the  human, 
and  that  of  the  guinea-pig  to  the  avian  bacillus.  Nocard'  has 
recently  reported  that  by  cultivating  for  sonic  time  human 
tubercle  bacilli,  enclosed  in  celloidin  capsules  within  the 
peritoneal  cavity  of  chickens,  he  could  obtain  cultures  which 
not  only  grew  well  withiu  the  capsules  when  in  the  peritoneum 
of  these  birds,  but  had  acquired  the  power  of  killing  them 
when  inoculated  in  the  usual  way.  Although  the  guinea-pig 
resists  infection  with  avian  bacilli,  Dr.  Baldwin  has  noted  at 
the  Saranac  Laboratory  that  this  variety  of  the  tubercle 
bacillus  if  passed  through  several  rabbits,  which  it  kills  by 
intravenous  injection  in  about  twenty-five  to  thirty  days,  has 
become  so  altered  that  it  has  acquired  virulence  for  the  guinea- 
pig,  and  will  then  kill  these  little  animals  as  well  as  the 
human  bacillus  does. 

Pathology. 

Among  the  problems  in  pathology  which  require  to  be 
studied  are : 

(a.)  The  chemical  changes  in  the  quality  of  the  digestive 
secretions,  ptyalin,  pepsin  and  trypsin,  which  in  common  with 
the  infectious  diseases  occur  in  tuberculosis,  and  their  imme- 
diate causes. 

lb.)  Further  studies  of  the  blood  in  tuberculosis.  The 
cause  of  the  anaemia  in  this  disease;  whether  due  to  the  effect 
of  the  toxins  directly  on  the  blood  cells  or  the  blood  forming 
tissues,  or  indirectly  on  the  nerve  centers,  and  the  nature  of 
this  process. 

(c.)  We  also  need  light  on  the  exact  pathological  changes 
which  result  in  cure  in  peritoneal  tuberculosis  after  laparo- 


tomy, and  the  mechanism  by  which  tubercle  bacilli  (usually 
so  resistant  to  the  action  of  the  tissues)  are  disposed  of  in  the 
cure  which  follows  this  operative  procedure.  Does  tubercle 
represent  a  defensive  effort  on  the  part  of  the  organism,  or  is 
it  a  nidus  which  favors  the  multiplication  and  subsequent 
dissemination  of  the  germs  ?  What  are  the  causes  which  lead 
occasionally  to  the  entire  disappearance  of  the  bacilli  before 
death  in  acute  miliary  tuberculosis  from  the  tuberculous 
lesions  of  man  and  animals,  and  what  evidence  is  there  that 
we  may  interpret  this  disappearance  as  indicative  of  an 
acquired  immunity  ? 

(d.)  What  are  the  factors  determining  local  immunity  in 
the  tuberculous  ?  Is  it  true,  as  Koch  pointed  out,  that  the 
tuberculous  individual  is  relatively  immune  to  reinoculation 
with  the  virus  (just  as  the  syphilitic  cannot  be  reinfected 
during  the  active  progress  of  the  disease)  't  How  are  we  to 
harmonize  this  view  with  (i)  local  extension  of  the  disease; 
(ii)  extension  of  disease  in  other  regions,  i.  e.  development  of 
laryngeal  secondary  to  pulmonary  tuberculosis? 

(e.)  Very  divergent  opinions  are  held  by  capable  observers 
with  regard  to  the  meaning  of  the  presence  of  tubercle  bacilli 
in  milk,  semen,  urine,  etc.  The  majority  are  of  the  opinion 
that  wherever  they  are  present  in  the  excretions  there  must 
be  active  tuberculosis  in  the  excreting  organs.  On  the  other 
hand,  a  large  number  of  cases  are  on  record  in  which 
no  such  tuberculosis  has  been  discovered;  and  the  conclusion 
reached  is  that  the  actual  excretion  of  bacilli  by  the  kidneys, 
mammary  glands,  testes,  etc.,  may  occur.  The  question  ought 
to  be  settled,  i.  e.  by  intravenous  inoculations  and  observations 
upon  the  secretions  at  successive  periods  to  determine  (i)  the 
earliest  period  at  which  the  bacilli  are  discoverable  in  the 
secretions;  (ii)  the  possible  taking  up  of  bacilli  by  endothe- 
lial and  gland  cells  in  the  excretory  glands ;  (iii)  the  difference, 
if  any,  in  the  appearance  aud  properties  of  bacilli  cast  off  by 
ulceration  into  the  secretions  and  those  truly  excreted. 

(f.)  The  production  both  within  the  body  and  outside  of 
"beading"  of  the  tubercle  bacilli;  its  meaning;  whether  such 
beaded  forms  are  degenerate  or  resistant  forms  (due  to  reaction 
of  bacilli  towards  body  fluids) ;  relationship,  if  any,  between 
beading  and  spore  formation;  what  is  the  true  nature  of  the 
tubercle  bacillus?     Is  it  a  bacillus  at  all  ? 

Prophylaxis. 
We  need  still  further  studies  on  the  various  sources  of 
infection.  Until  recently  we  have  looked  upon  the  dried 
sputum  of  pulmonary  tuberculosis,  the  dejections  from  the 
bowels  of  patients  suffering  from  tuberculous  enteritis,  and 
the  milk  of  tuberculous  cows,  as  practically  the  only  sources 
of  infection  to  be  guarded  against.  That  the  dried  sputum  is 
not  the  only  source  of  danger  has  been  shown  by  the  recent 
work  of  Fliigge,2  who  has  demonstrated  that  the  throat  and 
mouth  secretions  of  most  tuberculous  patients  when  atomized 
by  the  act  of  coughing  may  be  a  real  source  of  infection  to 
those  about  them.  Some  method  of  determining  to  what 
extent  this  source  of  danger  exists,  and  which  types  of  cases 
are  most  apt  to  thus  spray  bacilli  about  them  in  fine  particles 
of  saliva  or  throat  mucous,  would  be  of  great  value  to  preven- 
tive medicine. 
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Dr.  Baldwin's'  studies  at  the  Sarauac  Laboratory  have  also 
shown  that  the  hands  of  patients  using  handkerchiefs  may, 
in    the    majority   of   cases,    be   the   carriers   of   unsuspected 

bacilli. 

Practical  suggestions  as  to  the  education  of  the  massi  -  in 
regard  to  the  sources  of  infection,  and  studies  which  will  give 
us  more  light  on  the  best  and  most  practical  methods  to  guard 
against  them,  would  be  of  inestimable  value.  Under  this  head 
would  be  comprised  practical  suggestions  as  to  the  care  of 
dust  in  living  rooms,  cars  and  public  buildings,  and  better 
methods  of  the  disinfection  of  these  places  by  artificial  means  : 
as  well  as  improved  plans  for  ventilation  and  light  in  build- 
ings, and  the  general  dissemination  among  the  masses  of  a 
better  knowledge  of  personal  hygiene. 

A  most  promising  prophylactic  measure  would  be  the 
establishment  of  state  and  municipal  sanitaria  in  favorable 
localities  for  the  treatment  of  incipient  cases,  and  of  special 
hospitals  on  the  outskirts  of  large  cities  for  the  care  of 
advanced  and  hopeless  ones.  It  does  not  seem  unreasonable 
to  hope  that  a  general  adoption  of  this  plan  would  in  itself 
materially  reduce  the  mortality  from  tuberculosis  directly  by 
curing  a  fair  proportion  of  cases,  and  by  the  educating 
patients  as  to  the  care  of  their  health,  and  indirectly  by 
removing  from  crowded  communities  a  large  number  of 
individuals  who  are  a  constant  source  of  danger  to  those  about 
them.  More  facts  bearing  on  sanitaria,  their  location,  con- 
struction, equipment  and  administration,  would  be  of  inesti- 
mable value. 

The  production  of  relative  immunity  by  preventive  inocu- 
lation belongs  to  the  held  of  prophylaxis,  and  offers  a  most 
enticing  subject  of  study;  but  I  will  refer  to  this  more  fully 
later  on. 

Bacteriology. 

Studies  relating  to  artificial  methods  of  exalting  and 
attenuating  the  virulence  of  the  tubercle  bacillus  are  much 
needed,  as  they  bear  directly  on  the  possibility  of  producing 
artificial  immunity  by  preventive  inoculation,  and  of  obtaining 
an  efficient  antitoxic  serum  for  the  treatment  of  the  active 
forms  of  the  disease.  Other  bacilli,  like  the  smegma  bacillus 
and  the  bacillus  of  timothy-grass,  which  present  nearly  the 
same  morphological  appearances,  the  same  peculiar  reactions 
to  staining  methods  as  the  tubercle  bacillus;  the  bacteria 
which  produce  pseudo-tuberculosis,  offer  a  most  interesting 
field  for  further  research. 

Further  light  on  tuberculin,  the  best  methods  of  obtaining 
this  toxin  of  standard  strength,  the  influence  of  the  virulence 
of  the  germs  from  which  it  is  produced,  and  of  the  culture 
medium  on  which  they  grow,  the  technique  of  manufacture, 
etc.,  would  be  of  great  value.  Donitz4  has  recently  shown 
that  specimens  of  tuberculin  obtained  from  different  sources 
vary  in  strength  as  one  in  three.*  In  relation  to  this  subject 
my  own  observations  so  far  have  tended  to  the  belief  that  as 
efficient  a  tuberculin  can  be  made  from  attenuated  as  from 
virulent    cultures,   but   as    the   non-virulent    cultures  grow 


*As  in  the  use  of  tuberculin  for  diagnosis  the  test  is  only  a  qual- 
itative one,  the  practical  importance  of  such  variations  is  somewhat 
lessened. 


generally  more  luxuriantly  it  may  In-  thai  they  produce  more 
toxin,  though  of  less  potency,  while  the  virulenl  germs 
elaborate  a  more  toxic  producl  but  less  in  quantity. 

It  is  greatly  to  be  desired  that  physiological  chemistry  shall 
separate  the  various  substances  elaborated  by  the  bacilli  or 
contained  in  their  bodies,  ami  that  the  toxicity  of  each  of 
these  shall  be  determined  and  their  influence  on  the  cell  and 
the  living  animal  studied.  Researches  in  this  direction  have 
been  begun  by  Drs.  Levene  and  Baldwin  at  the  Saranac 
Laboratory.  Dr.  Levene- has  already  found  that  "the  body 
substance  of  tubercle  bacilli  docs  not  contain  any  products  of 
the  albumin  nature;  that  like  the  nuclei  of  cells  it  consists 
mostly  of  nucleoproteids ;  that  one  of  the  nucleoproteids 
differs  from  all  the  other  nucleoproteids  inasmuch  as  it  is  not 
precipitated  by  magnesium  sulphate  (and  in  this  point  re- 
sembles nucleohistou),  and  does  not  give  the  Biuret  test ;  that 
it  contains  nuclein  or  nucleins  as  such."  The  three  different 
proteid  substances  contained  in  the  bodies  of  the  tubercle 
bacillus  have  different  coagulation  points;  the  first  from  50  to 
64°C,  the  second  from  72  to  75°C,  the  third  from  94  to  95  '< '.. 
the  last  being  very  rich  in  phosphorus.  Dr.  B.  li.  Baldwin  is 
about  to  make  some  experiments  bearing  on  the  toxicology  of 
these  three  proteids.  As  such  large  quantities  of  dried  T.  B.'s 
are  necessary  for  each  chemical  and  toxicological  experiment 
the  completion  of  the  work  necessarily  will  require  some  time. 
Researches  on  the  chemistry  of  the  tubercle  bacillus  have  also 
been  published  recently  by  Ruppell,*  working  in  Behring's 
laboratory,  and  by  Jules  Auclaiiy  from  the  laboratory  of 
Professor  Grancher. 

A  most  promising  field  of  research  has  recently  been  opened 
by  the  successful  cultivation  by  Nocard  id'  various  micro- 
organisms enclosed  in  celloidin  capsules  and  inserted  into  the 
peritoneal  cavities  of  living  animals.  These  little  celloidin 
cells  allow  to  a  limited  extent  the  passage  of  some  of  the 
animal  fluids  into  the  capsule,  thus  affording  a  sufficient 
pabulum  for  the  growth  of  the  germ  while  protecting  the 
microbes  from  the  direct  action  of  the  body  cells,  and  also 
permit  the  toxic  substances  elaborated  by  the  bacteria  to  pass 
through  and  be  taken  up  into  the  general  circulation,  while 
egress  of  the  germs  and  their  dissemination  throughout  the 
system  of  the  animals  is  prevented.  Experiments  by  these 
methods  offer  two  very  broad  fields:  the  study  of  the  influence 
of  cultivation  under  such  conditions  upon  the  germs,  their 
virulence  and  their  products,  and  the  study  of  the  effect  of 
freshly  and  continuously  elaborated  toxins  on  the  living 
organism  while  the  latter  is  protected  from  the  direct  patho- 
genic consequences  of  the  spread  of  the  microbe  throughout 
the  system  at  large.  We  may  hope  by  this  line  of  research 
to  obtain  more  light  on  the  mechanism  of  infectious  diseases, 
and  the  reactions  of  the  living  tissues  to  the  toxic  products  of 
the  microbes,  and  it  would  seem  to  open  new  possibilities  in 
attempts  at  the  successful  production  of  artificial  immunity 
and  the  obtaining  of  antitoxic  substances  for  the  treatment  of 
diseased  conditions. 

After  prolonged  cultivation  by  this  method   \  if 
ceeded  in  changing  the  harmless  varieties  of  saprophytes  into 
parasites,  which  gradually  acquired   the  power  of  producing 
toxins,  and  ultimately  of  killing  animals.     Nocard1  found,  as 
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already  mentioned,  that  the  human  tubercle  bacillus,  which  is 
non-pathogenic  for  fowls,  after  cultivation  within  these 
celloidin  capsules  which  had  been  inserted  into  the  peritoneal 
cavity  of  chickens,  acquired  after  a  time  the  power  to  kill 
these  animals  when  inoculated  in  the  peritoneum. 

We  need  further  knowledge  on  the  relative  pathogenic 
properties  for  man  of  the  recognized  varieties  of  the  tubercle 
bacillus,  the  human,  the  bovine,  and  the  avian. 

Diagnosis. 

The  value  of  any  addition  to  our  knowledge  which  will 
enable  us  to  make  a  positive  diagnosis  at  the  earliest  possible 
moment  after  infection  has  occurred  must  be  conceded,  for 
the  chance  of  cure  depends  greatly  on  the  early  detection  of 
the  disease,  and  observations  in  the  autopsy  room  have  taught 
us  how  often  nature  cau  cure  tuberculosis  in  its  iucipiency. 
We  should  in  many  cases  no  longer  be  content  to  wait,  for  the 
appearance  of  expectoration  containing  bacilli,  for  marked 
physical  signs,  or  for  an  unmistakable  clinical  picture.  It 
seems  to  me  we  have  in  the  tuberculin  test  a  most  delicate 
and  searching  means  of  detecting  tuberculous  disease  when 
this  cannot  be  done  positively  in  any  other  way.  We  need 
more  exact  knowledge  concerning  the  practical  application  of 
the  tuberculin  test  in  man,  and  we  greatly  need  more  light  on 
the  best  method  of  applying  this  test,  its  exact  value,  its 
errors,  their  cause,  and  its  possible  dangers;  in  what  other 
pathological  conditions  the  reaction  to  tuberculin  may  occur; 
— and  are  the  reactions  which  take  place  with  considerable 
frequency  in  other  diseased  conditions  due  to  them,  or  do  they 
invariably  indicate  a  concomitant  and  unsuspected  tuber- 
culous focus  in  some  part  of  the  body? 

We  need  to  know  more  as  to  the  mechanism  of  the  tuber- 
culin reaction.  The  most  generally  accepted  theory  at  present 
in  regard  to  it  is,  briefly,  that  the  small  dose  of  tuberculin 
injected  is  a  partly  specific  irritant  both  to  tuberculous  foci 
and  to  the  susceptible  organism  in  general.  It  produces 
intense  hypersemia  of  all  tuberculous  tissue  in  the  body  (local 
reaction),  and  as  the  result  of  this  hypersemia  much  toxin 
stored  up  in  the  tubercles  themselves  is  thrown  into  the 
general  circulation  and  produces  fever  and  the  characteristic 
symptoms  which  go  to  make  up  what  is  termed  "  a  general 
reaction."  That  these  poisons  stored  up  in  the  tubercles  are 
in  part  at  least  derived  from  the  dead  or  weakened  bacilli  has 
been  shown  by  the  experiments  of  Babes  and  Proca,'J  who 
found  that  if  two  sets  of  rabbits  be  injected  with  equal  quan- 
tities of  living  and  dead  bacilli  the  latter  react  to  the  tuber- 
culin test  at  a  much  earlier  period  than  those  inoculated  with 
living  germs.  This  hypothesis  that  the  general  reaction  is 
brought  about  by  the  toxins  already  stored  up  in  the  tuber- 
culous lesions  and  exjdoded  as  it  were  by  the  hyperemia 
produced  about  these  lesions  as  a  result  of  the  test  injection 
of  tuberculin,  is  borne  out  by  the  fact  that  a  greater  amount 
of  albumose  can  be  recovered  from  the  evaporated  urine  col- 
lected during  the  reaction  than  was  contained  in  the  test 
injection  ;  also  by  clinical  observations  which  indicate  that 
patients  suffering  from  localized  surgical  tuberculous  pro- 
cesses of  limited  extent,  and  where  the  vascular  supply  to  the 
part  is  limited,  require  a  larger  test  injection  to  produce  the 


reaction  than  those  who  have  extensive  or  scattered  visceral 
lesions  in  highly  vascular  organs  like  the  lungs. 

A  very  general  impression  seems  to  prevail  that  the  tuber- 
culin test  is  dangerous  and  tends  to  aggravate  the  disease. 
This  impression  had  its  origin,  no  doubt,  in  Virchow's  state- 
ment that  the  autopsies  which  he  made  upon  the  first  patients 
treated  after  Koch's  method  by  repeated  and  increasing  doses 
of  tuberculin,  so  as  to  j>roduce  frequent  and  violent  reactions, 
revealed  in  an  unusual  number  of  instances  the  presence  of 
apparently  new  tuberculous  foci  at  a  distance  from  the  original 
and  recognized  lesions.  It  may  be  conceded  that  violent  and 
repeated  reactions  when  brought  about  in  patients  suffering 
from  extensive  visceral  disease  tend  to  exhaust  the  already 
overtaxed  defensive  resources  of  the  organism,  and  may  in 
this  way  aggravate  the  disease.  But  the  conditions  are  very 
different  in  incipient  cases  where  the  resistance  of  the  patient 
is  as  yet  but  little  impaired,  and  where  it  is  necessary  to 
produce  only  one  moderate  reaction.  Even  if  the  correctness 
of  Virchow's  observations  be  conceded,  the  finding  of  more 
pronounced  and  distant  lesions  may  not  necessarily  mean  that 
the  bacilli  were  disseminated  through  the  system  as  a  result 
of  the  tuberculin  treatment.  We  have  ample  clinical  and 
experimental  evidence  that  the  local  reaction  resulting  from 
an  injection  of  tuberculin  makes  apparent  the  presence  of 
latent  and  unsuspected  tuberculous  lesions,  but  no  proof  has 
been  brought  forward  to  show  that  the  bacilli  are  scattered 
through  the  system  or  that  new  foci  are  produced  as  a  result 
of  such  injections. 

In  a  recent  study  by  A.  Broden1"  on  the  Treatment  of 
Experimental  Tuberculosis  of  the  Peritoneum  in  Dogs  by 
Tuberculin  Injections,  he  points  out  that  the  extent  and 
number  of  tubercles  visible  in  the  peritoneum  when  the 
treated  animals  are  killed  at  an  early  stage  of  the  disease  are 
greatly  in  excess  of  that  noted  at  the  same  stage  in  the  con- 
trols. On  careful  microscopical  study,  however,  these  large 
and  more  numerous  tubercles  are  found  to  consist  of  an  aggre- 
gation of  leucocytes,  which  appear  to  represent  a  defensive 
effort  on  the  part  of  the  system  to  limit  the  disease,  as  the 
bacilli  in  them  are  seen  to  be  very  few  in  number,  beaded,  and 
soon  entirely  disappear,  leaving  only  slight  fibrous  lesions 
from  which  the  animal  ultimately  completely  recovers.  In 
the  controls  killed  at  the  same  period  the  macroscopical 
appearances  show  but  little  evidence  of  disease,  but  a  micro- 
scopical study  of  the  peritoneum  reveals  everywhere  small 
nodules  swarming  with  large  numbers  of  short,  well-stained 
bacilli,  the  disease  going  on  rapidly  to  a  fatal  termination. 

In  my  experience  no  injury  to  the  patient  has  occurred  thus 
far  as  a  result  of  a  test  injection  of  tuberculin  where  small 
graded  doses  at  two  or  three  intervals  have  been  used  for 
diagnostic  purposes,  and  all  of  the  hospital  physicians  with 
whom  I  have  conversed,  who  have  practiced  this  method, 
have  apparently  had  a  similar  experience,  and  none,  to  my 
knowledge,  has  abandoned  it  on  account  of  any  evidence  of 
injury  to  the  patient.  If  we  consider  the  overwhelming 
importance  of  this  subject  in  our  struggle  against  tuberculosis, 
it  is  greatly  to  be  hoped  that  a  thorough  study  of  the  method 
will  bring  to  light  the  true  facts  as  to  its  exact  value,  and  its 
limitations  and  possible  objections. 
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The  application  of  X-rays  to  the  diagnosis  of  incipient 
pulmonary  tuberculosis  promises  to  be  of  practical  assistance. 
as  the  height  of  the  excursion  of  the  diaphragm  and  the 
appearance  of  a  slight  shadow  over  the  suspected  area  in  the 
lung,  when  considered  together  with  the  rational  symptoms 
and  any  trifling  deviation  from  the  normal  sounds  in  the  lung, 
enable  the  physician  to  reach  a  positive  conclusion  in  many 
eases  before  the  appearance  of  expectoration  containing  bacilli, 
or  the  unmistakable  symptoms  of  the  disease  are  present.  A 
ease  I  saw  recently  with  Dr.  Francis  Williams,  of  Boston, 
illustrates  the  corroborative  value  of  an  X-ray  examination  in 
early  and  doubtful  cases,  and  that  by  a  combination  of  the 
usual  clinical  methods  with  a  thorough  X-ray  examination,  a 
positive  conclusion  as  to  the  presence  or  absence  of  the 
disease  may  often  be  reached  before  cough  and  expectoration 
are  present,  or  any  appreciable  deterioration  of  the  general 
health  lias  occurred.  I  had  suspected  the  presence  of  tuber- 
culosis in  a  hospital  patient  of  Dr.  Williams'  merely  because 
the  temperature  chart  showed  a  rise  of  one-half  to  one  degree 
occasionally  in  the  evening,  and  because  I  thought  I  could 
detect  very  slight  evidence  of  consolidation  at  one  apex. 
These  were  all  the  symptoms  present.  Under  the  X-ray  the 
case  showed  that  the  diaphragm  on  the  suspected  side  was 
higher  than  the  normal,  and  its  excursion  appreciably  dimin- 
ished on  that  side,  while  a  slight  shadow  could  be  made  out 
at  the  apex.  I  suggested  the  tuberculin  test,  and  the  patient 
had  a  typical  reaction,  the  temperature  reaching  102.5,  four- 
teen hours  after  the  injection. 

Treatment. 

The  climatic  and  open-air  treatment  of  tuberculosis  in 
especially  constructed  sanitaria  is  at  present  conceded  to  offer 
tbe  patient  the  best  chance  of  recovery,  but  this  needs  elabo- 
ration, and  studies  which  would  afford  more  exact  indications 
for  such  class  of  cases  as  to  the  proper  application  of  rest  or 
exercise,  exposure  to  the  air,  feeding,  hydrotherapy ;  the  use 
of  tonics  and  reconstructives,  and  the  regulation  of  the 
smallest  details  of  the  daily  life,  would  be  of  great  value. 

The  obtaining  of  a  serum  that  would  be  antitoxic  for  the 
infections  concurrent  with  tuberculosis  would  make  us  much 
l(  -  h"|>eless  in  the  presence  of  such  cases,  while  at  present  we 
must  be  contented  to  rely  on  fresh  air,  rest,  food  and  alcohol 
to  relieve  this  desperate  condition. 

To  laboratory  researches  we  may  yet  look  fcr  some  general 
specific  method  of  treatment,  either  by  preventive  inoculation 
or  the  production  of  an  efficient  antitoxic  serum  for  tuber- 
culosis. It  is  true  that,  in  spite  of  the  claims  so  constantly 
made,  little  of  practical  value  to  the  tuberculous  patient  has 
icomplished  so  far  by  the  enormous  amount  of  research 
work  bearing  on  attempts  to  produce  immunity  in  animals 
against  tuberculosis  and  to  obtain  an  efficient  antitoxic  serum 
for  the  poison  of  this  disease. 

To  many  minds  there  seems  no  reason  to  hope  that  any 
efforts  tending  to  the  production  of  artificial  immunity  in  this 
disease  will  ever  be  successful,  and  it  is  true  that  little  can  be 
found  in  the  clinical  history  of  tuberculosis  which  wovi 
us  to  believe  that  such  an  immunity  ever  occurs  in  the  natural 
course  of  the  disease,  as  recovery  from   a  tuberculous  mani 


testation  in  any  pari  of  the  body  does  not  seem  to  afford  any 
protection  against  a  subsequent  and  often  fatal  outbreak  id' 
the  malady.  It  would  be  presumptuous,  however,  in  view  of 
the  recent  advances  mad''  in  this  direction  in  other  infectious 
diseases,  to  deny  absolutely  the  possibility  of  solving  this 
problem,  and  some  experimental  evidence  is  accumulating  of 
late  which  tends  to  prove  thai  the  resistance  of  the  body  to  a 
virulent  tuberculous  infection  can  be  greatly  increased  by 
preventive  inoculation. 

I  will  not  here  review  the  work  done  in  this  direction  by 
Etichet,  Ilericourt,  Grancher,  Martin  and  others,  as  it  is  no 
doubt  familiar  to  you,  lint  I  will  occupy  your  lime  by  refer- 
ring, more  particularly  to  my  own  experience  in  t  his  direction, 
not  on  account  of  the  practical  value  of  the  results  1  have 
obtained,  but  because  my  observations  having  been  made 
entirely  independently  seem  to  add  some  confirmatory  evi- 
dence to  the  partial  success  already  attained  by  others  in  this 
field.  In  common  with  many  other  experimenters,  I  failed  to 
obtain  any  appreciable  results  by  preventive  inoculations  of  the 
various  products  to  be  found  in  liquid  cultures  or  by  tbe 
inoculation  of  the  bodies  of  dead  tubercle  bacilli.  I  was 
driven,  therefore,  to  attempt  to  reach  the  end  in  view  by 
making  use  of  the  living  germs  themselves,  attenuated  by 
various  methods. 

The  first  evidence  of  any  protection  which  I  succeeded  in 
obtaining  was  in  1893,  which  I  detailed  in  a  paper  read  before 
the  Association  of  American  Physicians  in  May,  1804.  I 
found  that  by  subcutaneous  preventive  inoculations  of  atten- 
uated living  cultures  of  avian  tubercle  bacilli  I  was  able  to 
increase  the  resistance  of  the  rabbit  to  infection  with  virulent 
living  mammalian  culture.  The  photographs  which  I  show 
you  demonstrate  tbe  degree  of  immunity  obtained.  The  test 
inoculations  were  made  in  the  eye,  where  the  immediate  result 
could  best  be  studied  and  controlled.  The  eyes  of  the  con- 
trols were  gradually  destroyed  by  the  progressive  tuberculous 
process,  while  those  of  the  vaccinated  animals,  after  under- 
going a  certain  inflammatory  reaction,  returned  more  or  less 
completely  to  their  normal  condition.  Unfortunately,  many 
of  the  animals  died  of  the  attempt  at  vaccination,  ami  com- 
plete immunity  was  manifested  only  in  a  few  ;  while  in  others, 
similarly  treated,  the  eyes  were  eventually  either  partially  or 
totally  destroyed.  I  have  also  obtained  a  marked  degree  of 
success  in  protecting  guinea-pigs  by  cultures  of  mammalian 
bacilli  attenuated  simply  by  prolonged  growth  on  artificial 
media. 

Dr.  de  Schweinitz"  was  the  first  to  call  attention  to  his  re- 
sults in  protecting  guinea-pigs  by  means  of  living  attenuated 
cultures,  and  although  my  results  have  not,  thus  far  been  as 
good  as  his,  my  experience  in  the  past  four  years  shows  thai 
a  very  marked  degree  of  increased  resistance  to  tuberculous 
infection  can  be  induced  in  these  animals,  as  well  as  in  rab- 
bits, by  such  preventive  inoculation.  It  is  of  interest  to  note 
that  the  culture  used  by  Dr.  de  Schweinitz  in  his  experiments 
was  originally  obtained  by  him  from  me,  and  i.-  the  same 
with  which  my  own  experiments  were  made.  This  culture 
originated  from  plants  made  on  serum  by  me  from  the  lesions 
of  a  rabbit  infected  with  human  tuberculosis  in  1891,  and 
has  been  grown  on  various  media,  principally  on  flic  ordinary 
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glycerin  peptone  bouillon,  either  neutral  or  slightly  acid,  ever 
since.  J  began  to  notice,  after  two  years' cultivation,  that  a 
great  majority  of  the  guinea-pigs  inoculated  with  this  culture 
lived  for  many  months  beyond  the  usual  time,  and  the 
virulence  of  the  germ  was  evidently  decreasing.  It  was  not, 
however,  until  1894  that  I  observed  that  many  of  these  ani- 
mals apparently  recovered  completely  from  the  inoculation, 
while  a  few  still  died  of  chronic  tuberculous  lesions.  At 
present,  if  twenty  animals  be  inoculated  with  this  attenuated 
germ,  which  has  been  grown  for  six  years  continuously  on 
artificial  media,  with  perhaps  one  or  two  exceptions,  all  sur- 
vive for  many  months.  It  has  been  necessary,  however,  to 
keep  the  pigs  for  a  long  time,  for  occasionally  some  of  them 
die  of  chronic  tuberculosis  even  two  and  a  half  years  after 
the  attenuated  inoculation. 

What  the  attenuation  of  the  bacillus  is  due  to  is  still  a 
matter  of  doubt  in  my  mind.  De  Schweinitz  is  of  the  opinion 
that  the  acid  in  the  media  greatly  hastens  the  attenuation, 
and  has  therefore  grown  his  cultures  on  very  acid  media  ;  but 
the  germ  undoubtedly  loses  its  virulence  if  the  cultivation  is 
sufficiently  prolonged,  no  matter  what  the  media  may  be.  I 
have  varied  the  acidity  of  the  media,  but  as  yet  have  come 
to  no  definite  conclusion  on  this  point.  In  favor  of  Dr.  de 
Schweinitz's  view  it  may  be  stated  that  the  tubercle  bacillus 
loses  its  virulence  much  more  rapidly  while  growing  on 
potato  which  is  slightly  acid,  than  on  serum,  but  these 
two  media  differ  also  in  many  other  respects  besides  in 
reaction. 

It  is  a  well-known  fact  that  any  living  organism  loses  any 
attribute  which  through  many  generations  its  environment 
does  not  call  into  use.  While  living  a  saprophytic  existence 
the  tubercle  bacillus  has  no  need  for  the  exercise  of  that 
characteristic  which  is  known  as  its  "  virulence  "  and  which 
means  the  power  to  cope  successfully  with  the  resisting  ele- 
ments of  living  tissues,  and  it  may  be  that  this  attribute  is 
lost  to  it  by  its  disuse  through  the  millions  of  generations  the 
germ  passes  through  while  growing  for  so  long  on  artificial 
media.  However  that  may  be,  it  is  certain  that  the  tubercle 
bacillus  is  robbed  of  its  virulence  with  the  utmost  difficulty. 
All  other  methods  of  attenuation  hitherto  employed — heat, 
time,  antiseptics,  etc. — aim  a  blow  at  the  viability  of  the 
germs  sought  to  be  attenuated,  but  do  not  alter  their  biolog- 
ical characteristics.  They  are  either  killed,  in  which  case 
they  produce  no  disease,  or  else  they  survive  sufficiently  to 
grow  in  the  body  and  ultimately  destroy  the  life  of  the  animal. 
Prolonged  cultivation,  on  the  other  hand,  gives  us  a  culture 
which  grows  vigorously,  but  which  has  lost  to  a  great  extent 
its  specific  pathogeuic  powers. 

A  certain  disturbance  of  health  and  loss  of  weight  are  always 
caused  by  the  inoculation  of  this  attenuated  culture,  but  the 
animals  after  three  months  seem  to  have  completely  recovered. 
If  at  this  time  they  are  inoculated  with  virulent  bacilli,  to- 
gether with  an  equal  number  of  controls,  the  prolongation  of 
life  in  the  vaccinated  animals  will  be  apparent  in  every  case. 
In  several  lots  I  have  noticed  the  death  of  all  the  controls  to 
occur  before  a  single  vaccinated  animal  had  died.  Complete 
immunity,  however,  has  not  been  attained  in  my  experience 
so  far  by  this  method,  although  some  of  the  animals  have 


occasionally  lived  as  long  as  eighteen  months  after  the  viru- 
lent inoculation. 

I  will  not  weary  you  with  any  of  the  details  of  these  exper- 
iments, which  are  still  incomplete,  but  merely  rejjort  the  gross 
results  which  I  have  obtained  thus  far  in  work  done  on  a  total 
of  one  hundred  and  twenty-two  guinea-pigs.  In  36  controls 
the  average  life  was  57.2  days,  and  in  the  66  vaccinated  ani- 
mals it  was  154.3  days,  so  that  the  vaccinated  animals  lived 
nearly  three  times  as  long  as  the  controls.  Some  of  the  pigs 
survived  the  virulent  inoculation  as  long  as  eighteen  months. 
This  includes  all  the  experiments  on  guinea-pigs,  some  of 
which  were  made  before  the  germ  was  very  much  attenuated. 
Intravenous  inoculation  of  this  attenuated  culture  protects 
rabbits  to  about  the  same  extent,  btit  in  them,  as  in  the 
guinea-pigs,  the  immunity  is  relative  except  in  a  few  cases 
where  the  protection  seems  to  be  almost  complete. 

It  would  seem  at  first  sight  that  the  evidence  brought  forth 
by  these  experiments  tends  to  prove  positively  that  at  least 
relative  artificial  immunity  had  been  produced  in  these  ani- 
mals. The  evidence  is  incomplete,  however,  in  so  far  as  it 
relates  to  the  complete  recovery  of  the  animals  from  the  pro- 
tective inoculation.  I  have  kept  vaccinated  pigs  which  lived 
nearly  three  years  in  aj>pareutly  good  condition  and  yet  ulti- 
mately died  of  chronic  tuberculosis.  It  is  possible,  therefore, 
that  these  experiments  only  prove  that  the  disease  is  not 
auto-inoculable,  and  that  an  animal  in  which  a  very  chronic 
form  of  tuberculosis  has  been  induced  artificially  is  not  sus- 
ceptible to  reinoculation  with  a  more  virulent  infecting 
material.  This,  I  believe,  is  true  of  syphilis,  a  disease  which 
closely  resembles  tuberculosis  in  its  course  and  various  mani- 
festations. 
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INFUSION  OF  SALT  SOLUTION  COMBINED  WITH  A  SPECIAL  METHOD  FOR  THE  ADMINIS- 
TRATION OF  OXYGEN  INHALATIONS  AS  A  TREATMENT  IN  PNEUMONIA.* 

By  Clement  A.  Penrose,  M.  D. 


It  has  been  the  custom  in  the  Johns  Hopkins  Hospital  for 
several  years  to  use  infusions  of  normal  salt  solution  (.6$)  in 
cases  of  collapse,  especially  during  or  after  severe  surgical 
operations.  In  such  cases  the  pulse  is  generally  the  index  to 
the  necessity  for  infusion  or  the  amount  infused. 

During  my  gynaecological  service  in  this  Hospital  I  had  the 
opportunity  of  observing  the  effects  of  infusions  in  a  number 
of  such  cases,  and  was  much  impressed  by  the  fact  that  in 
many  the  stimulation  to  the  respiration  was  more  marked  than 
to  the  heart.  This  was  true  especially  of  those  cases  who,  tak- 
ing the  anaesthetic  badly,  were  in  a  more  or  less  state  of 
asphyxia. 

The  possibility  of  this  respiratory  effect  being  in  addition  to 
others  of  great  benefit  in  conditions  like  pneumonia  occurred 
to  me  then,  but  it  was  not  until  I  had  entered  the  service  of 
Dr.  Osier  that  the  opportunity  arose  to  demonstrate  the  truth 
of  such  speculations.  He  kindly  permitted  me,  February  14, 
1808,  to  try  the  effect  of  salt  infusions  as  a  last  extremity  in  a 
very  grave  case  of  pneumonia,  to  whom  later  inhalations  of 
oxygen  were  administered  after  a  special  manner.  Since  then 
the  same  treatment  was  used  by  me  in  two  other  cases  of 
pneumonia;  one,  on  the  surgical  side  following  an  operation, 
and  the  other  in  private  practice. 

The  infusions  of  salt  solution  were  given  in  the  usual  fashion 
employed  in  the  Hospital,  i.  e.  the  salt  solution,  at  a  little 
above  body  temperature,  is  poured  into  a  graduated  bottle,  from 
the  bottom  of  which  runs  a  long  rubber  tube.  The  needles, 
which  are  introduced  under  the  breast,  or  into  the  subcutan- 
eous tissues  of  the  thighs,  etc.,  are  connected  with  this  tube. 
The  pressure  is  regulated  by  elevating  the  bottle  or  by  means 
of  a  rubber  bulb,  with  valves,  which  is  attached  to  the  stopper 
of  the  bottle,  and  thus  air  can  be  forced  into  the  space  above 
the  salt  solution.  At  intervals  a  careful  examination  of  the 
heart  is  made,  especial  attention  being  paid  to  the  second  pul- 
monic sound,  with  instruments  in  readiness  for  instant  bleed- 
ing if  this  become  too  accentuated  or  murmurish  in  quality. 
Inhalations  of  oxygen  in  connection  with  infusion  are  given 
according  to  a  special  method,  which  is  as  follows: — in  place 
of  the  delivery  nozzle  usually  adopted,  a  glass  funnel  is  sub- 
stituted, which  is  held  by  a  framework  resting  on  the  bed 
about  two  inches  from  the  face,  and  supplies  oxygen  to  both 
mouth  and  nostrils  without  interfering  in  any  way  with  the 
breathing.  The  oxygen  is  passed  through  a  wash  bottle  con- 
taining a  pint  of  hot  water  in  which  has  been  placed  one  dram 
of  an  inhalation  mixture,  the  formula  of  which  is: — 


K 


Creosoti  (beechwood),  .  .  3  ss  (one-half  ounce.) 
Olei  Terebinthinse,  .  .  .  §ss  (one-half  ounce.) 
Tr.  Benzoini  Comp.    ...    §  ii    (two  ounce.-. ) 


•Read  before  the  Medical  Society  of  the  Johns  Hopkins  Hos- 
pital, Monday,  January  23,  1899. 


The  inhalations  are  given  at  intervals  whenever  lips  or 
finger  tips  become  bluish,  are  continued  till  the  color  is 
normal,  usually  from  ten  to  fifteen  minutes  in  those  who  give 
a  good  reaction. 

The  first  two  cases  of  pneumonia  on  which  I  have  tried 
infusions  of  salt  solution  combined  with  this  special  method  of 
giving  oxygen  inhalations  died,  the  last  case  made  a  perlecl 
recovery.  It  should  be  remembered,  however,  that  all  these 
cases  were  considered  hopeless,  and  had  received  the  usual 
treatment  for  pneumonia  before  this  method  was  resorted  to. 
Since  I  left  the  Hospital,  September  15,  1808,  this  treatment 
has  been  resorted  to  in  several  other  severe  cases,  and  also  by 
physicians  in  the  city  in  their  practice,  with  most  gratifying 
success.  In  the  two  cases  that  died,  the  prolongation  of  life 
and  the  relief  of  symptoms,  etc.,  were  so  marked  that  I  regretted 
this  treatment  had  not  been  employed  earlier.  From  the  brief 
histories  which  are  presented,  it  will  be  seen  that  all  three 
cases  represented  the  severest  types  of  pneumonia  with  every 
reason  for  unfavorable  prognoses. 

Case  I,  J.  0.,  admitted  to  Ward  F  (medical)  February  12, 
180S,  on  the  5th  day  of  the  disease.  The  patient  was  an  ill- 
nourished,  feeble  man  of  fifty-two  years,  with  a  bad  alcoholic 
history,  complete  consolidation  of  the  right  lung,  a  temperature 
ranging  from  10-1°  to  105.5°,  and  a  muttering  delirium,  with 
twitching  of  the  muscles,  who  in  addition  had  chronic  Bright's 
disease,  with  almost  anuria  for  two  days  after  admission. 
The  pulse  was  very  weak  and  wavering,  104  per  minute, 
respiration  shallow,  labored  and  ranged  about  40  per  minute. 
Dr.  Osier  saw  the  patient  two  days  after  admission,  the  day 
upon  which  infusions  were  begun,  and  said  the  man  was 
moribund,  and  would  probably  not  live  till  night.  The  results 
of  infusion  were  most  surprising.  On  the  first  day,  after  2700 
cc.  salt  solution  had  been  infused,  the  following  was  noted: — 
"  the  pulse  became  full  and  regular ;  the  rate  however  remained 
about  104,  respirations  became  deeper  and  fell  to  28  per 
minute."  On  the  second  day  4000  cc.  more  of  salt  solution 
were  infused.  The  patient  became  conscious  after  three  days 
of  muttering  delirium,  and  voided  large  quantities  of  urine. 
The  pulse  and  respirations  remained  about  the  same.  On  the 
third  day  3000  cc.  salt  solution  were  used  with  little  effect. 
The  pulse  was  112,  and  respirations  44  per  minute. 

On  the  fourth  day  of  treatment  3000  cc.  of  salt  solution 
were  infused.  The  temperature  fell  to  100.4°,  and  the  patienl 
had  a  prof  use  perspiration.  A  crisis  seemed  imminent.  Later 
however  the  pulse  ran  up  to  140,  and  respirations  to  52,  and  as 
considerable  cyanosis  developed,  inhalations  of  oxygen  were 
given  according  to  the  special  method  mentioned  above. 
Almost  immediately  the  patient's  lips  and  nails  became  a 
brilliant  red.  He  went  to  sleep,  and  the  tongue  and  mouth 
were  noted  to  be  much  less  foul.  The  pulse  remained  about 
the  same,  hut  respirations  fell  from  56  to  52  per  minute,  and 
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became  less  labored.  Oxygen  was  afterwards  given  at  intervals 
with  great  comfort  to  the  patient,  the  inhalation  mixtures 
seeming  to  have  an  expectorant  action,  as  the  sputum  became 
less  tenacious  and  more  watery,  due,  no  doubt,  in  part  to  the 
salt  infusion. 

On  the  fifth  day  (twelfth  day  of  the  disease),  patient  began 
to  fail  and  required  6000  cc.  of  salt  solution  throughout  the 
day,  with  almost  a  constant  supply  of  oxygen.  The  pulse  was 
140  and  very  irregular;  respirations  were  56,  and  shallow. 
About  noon  I  bled  the  patient  from  the  arm  and  removed 
thirteen  ounces  of  a  dark,  quickly  clotting  blood.  This  was 
done  because  the  second  pulmonic  heart  sound  became  dis- 
tinctly nmrmurish.  The  pulse  fell  after  the  bleeding  from  14(> 
to  132,  respirations  from  56  to  32,  and  again,  a  good  reaction 
to  oxygen  was  given.  The  patient  lived  all  day  in  a  semi- 
conscious condition,  but  at  9.30  P.  M.,  died  very  quietly  in 
spite  of  all  further  efforts. 

The  leucocytes  in  this  case  fell  from  16,000  the  day  infusions 
were  begun,  to  9200  the  day  of  death. 

Case  II,  Dr.  B.,  admitted  June  26,  1898,  Ward  C  (surgical 
side).  The  patient  was  a  large,  stout  man  aged  fifty-two  years  ; 
good  family  history ;  operated  on  July  11,  for  carcinoma  of  the 
tongue;  right  half  of  tongue  removed,  with  glands  of  neck, 
etc.  The  anesthetic  used  was  chloroform.  Pneumonia  fol- 
lowed the  operation  on  the  sixth  day,  due  to  aspiration  of  food. 
It  was  patchy  in  character,  and  scattered  throughout  both 
lungs. 

On  the  second  day  after  the  development  of  pneumonia,  the 
patient's  condition  became  so  desperate  that  salt  infusion 
combined  with  inhalation  of  oxygen  was  begun.  In  this  case 
the  same  good  effects  were  noted  as  in  the  former.  In  addition, 
the  wound  in  the  neck  which,  with  the  half  of  tongue  remain- 
ing, had  become  very  foul  and  offensive,  in  a  few  hours  became 
quite  clean  and  sweet.  The  patient  died  on  the  fourth  day  of 
the  pneumonia,  having  received  13,000  cc.  of  salt  solution  in 
all.  He  showed,  though  in  a  very  low  condition,  marked  re- 
action to  oxygen  after  being  infused. 

Up  to  this  time  little  had  been  accomplished  as  far  as 
mortality  was  concerned,  but  in  one  case,  I  was  contending 
with  age  and  alcoholic  history,  and  Bright's  disease,  and  in  the 
other  with  an  aspiration  pneumonia  following  a  severe  surgical 
operation  ;  in  both  cases  the  treatment  was  employed  late  in 
the  condition  and  as  a  last  extremity.  Recently  I  have  had  a 
case  in  private  practice  where  the  conditions  with  the  exception 
of  age  seemed  even  more  hopeless  than  in  the  other  two,  but 
which  has  made  a  remarkable  recovery  and  fully  compensates 
for  the  disappointment  of  losing  the  other  two  patients  after 
they  had  shown  such  evident  improvement. 

Case  III,  Mrs.  R.,  aged  34,  married.  Delicate  constitution  ; 
had  a  slight  cold  for  two  to  three  days,  in  all  probability,  an 
attack  of  grippe,  which  was  then  epidemic.  December  16, 1898, 
while  standing  before  an  open  window,  she  felt  a  stabbing  pain 
in  the  left  side,  which  increased  in  severity.  She  went  to  bed 
and  sent  for  the  family  physician.  Her  temperature  rose 
steadily,  and  on  December  19,  four  days  later,  reached  104°. 
The  patient  then  became  delirious  and  had,  according  to  her 
physician,  decided  flatness  throughout  the  upper  left  chest. 
The    pulse    was    weak    and    thready;    respirations   rapid   and 


shallow.  The  delirium  in  spite  of  treatment  persisted,  and  the 
patient  became  progressively  weaker.  I  was  called  in,  in 
consultation,  upon  December  26,  at  10  A.  M.  Her  temperature 
was  then  105.5°,  her  pulse  irregular,  120  and  over,  very  soft 
and  weak,  running  in  character.  Respirations  varying  from 
48  to  52  per  minute  were  very  shallow  and  labored  ;  lips  and 
finger  tips  much  cyanosed.  The  patient  was  in  muttering 
delirium,  with  marked  twitching  of  the  muscles,  especially 
those  of  the  extremities.  The  muscles  of  the  neck  were  some- 
what stiff.  Her  condition  was  so  desperate  that  a  thorough 
examination  was  out  of  the  question.  However,  numerous 
crackling  rales  were  heard  throughout  both  chests  and  in  the 
left  upper  front,  the  breath  sounds  had  a  decidedly  tubular 
character.  The  back  was  not  examined.  1000  cc.  of  normal 
salt  solution  were  immediately  infused  in  the  right  breast,  and 
inhalations  of  oxygen  were  begun  by  my  method,  with  immedi- 
ate benefit.  Respirations  fell  to  32  per  minute  and  the 
twitching  of  the  limbs  grew  less  and  the  patient  regained  a 
normal  color  in  a  few  minutes.  The  pulse  showed  some 
improvement  in  volume  and  tension,  but  the  rate  remained 
still  about  120.  Inhalations  and  repeated  cold  sponges  were 
given  all  day  at  intervals,  but  with  little  improvement.  The 
temperature  fell  a  degree  or  so,  but  the  meningeal  symptoms 
became  much  more  marked.  At  eleven  P.  M.  severe  convul- 
sions set  in,  almost  eclampsic  in  nature,  and  succeeding  one 
another  every  three  to  four  minutes.  The  patient  was  very 
blue.  2000  cc.  more  of  salt  solution  were  infused,  and  eight 
ounces  of  blood  were  removed  from  the  left  arm  as  the  second 
pulmonic  sounds  had  become  murmurish.  The  blood  was 
very  dark  and  clotted  immediately  on  standing.  There  was 
now  decided  improvement;  the  respirations  fell  from  48  to  24 
per  minute  (just  one  half),  and  the  oxygen  which  had  appar- 
ently been  of  little  service  all  day,  in  a  short  time  gave  a  good 
reaction.  The  lips  and  nails  became  a  good  color ;  respirations 
steadily  grew  deeper  and  less  labored.  The  tongue  and  mouth 
became  cleaner  and  more  moist,  the  pulse  steadier  and  fell  to 
104  per  minute.     The  convulsions  gradually  disappeared. 

December  27,  4.30  P.  M.  The  patient  is  much  better,  is 
conscious  after  eight  days  of  muttering  delirium.  The  tem- 
perature is  105.5°.  She  takes  nutrition  well,  has  voided 
much  urine,  and  perspired  freely.  600  cc.  more  salt  solution 
were  infused,  and  the  rectum  was  irrigated  with  large  quanti- 
ties of  this  solution  also.  Oxygen  was  given  at  intervals  to 
the  patient  more  for  her  comfort  than  because  of  cyanosis. 
Mouth  and  tongue  continued  moist  and  clean ;  the  breath  was 
sweet,  with  a  strong  odor  of  the  inhalation  mixture. 

December  28.  Temperature  102°;  general  condition  much 
better ;  pulse  is  full  and  strong,  regular  and  117  per  minute; 
respiration  only  30,  quiet;  oxygen  is  now  discontinued.  From 
this  time  on  the  patient  steadily  improved;  the  temperature 
fell  gradually  by  lysis,  and  on  January  14,  was  normal.  She 
has  now  fully  recovered,  has  gone  to  the  country,  and  has 
already  gained  several  pounds.  I  consider  this  a  remarkable 
case,  a  veritable  resurrection,  and  which  fully  repays  one  for 
the  time  spent  in  vain  on  others.  With  such  a  high  tempera- 
ture, with  muttering  delirium  for  eight  days  and  later  con- 
vulsions, with  grippe  as  a  precursor  to  the  pneumonia,  in  a 
naturally  delicate   woman,  I  am  sure  all  will  agree  that  the 
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prognosis  was  more  than  bad.  The  blood  in  this  case  was 
negative  for  the  Widal  typhoid  test,  the  urine  showed  a  con- 
siderable number  of  pus  cells  from  a  leucorrhcea,  but  no 
casts,  etc. 

In  conclusion.  I  claim  that  the  infusion  of  salt  solution  in 
pneumonia  is  a  decided  advance  in  its  treatment  if  used  by 
those  familiar  with  the  significance  of  the  second  pulmonic 
heart  sound,  and  who  are  prepared  to  bleed  immediately  if  this 
indicates  danger.  In  my  opinion,  infusion,  which  is  Blower,  is 
preferable  to  transfusion.  It  dilutes  the  toxines  in  the  blood, 
relieving  delirium,  etc..  and  promotes  their  elimination  through 
the  sweat  glands  and  kidneys.  It  lowers  the  temperature. 
It  stimulates  the  heart.  It  lowers  the  rate  of  respirations  and 
renders  the  breathing  less  labored.  It  seems  undoubtedly 
to  render  the  patient  more  susc  ptible  to  the  influence  of  oxygen. 

The  use  of  a  funnel  in  the  administration  of  oxygen  held  by 
a  framework  has  these  advantages: 

The  patient  gets  oxygen  through  both  the  nostrils  and 
mouth.  There  is  no  impediment  to  expiration,  as  is  the  case 
with  a  nozzle  in  the  nose  or  mouth.  The  patient  may  go  to 
sleep  and  still  take  the  oxygen,  which  they  frequently  do, 
whereas  the  nozzle  being  uncomfortable  and  producing  a  blast, 
is  apt  to  keep  them  awake.  The  passage  of  the  oxygen  through 
a  hot  inhalation  mixture  is  more  beneficial  than  when  used 
alone.  The  vapors  from  such  a  mixture  carried  over  with  the 
oxygen  certainly  render  the  tongue  and  mouth  less  foul,  the 
breath  sweet,  and  promote  expectoration, — and  who  can  say  it 
does  not  have  some  antiseptic  effect  on  the  lungs  ? 

Oxvgen  alone  being  odorless,  a  patient  if  conscious  will  make 
greater  efforts  to  breathe  something  which  is  tangible,  and  will 
not  turn  the  head  away,  etc. 

That   cases  which  have  been   previously  infused  with  salt 


solution  react  much  better  to  oxygen  has  certainly  been 
my  experience.  I  have  tried  oxygen  alone  in  several 
cases  of  pneumonia,  and  have  the  notes  of  the  same  with 
me,  but  not  one,  although  representing  pneumonias  of  a 
much  less  severe  type,  gave  the  remarkably  quick  reaction 
noted  in  the  three  cases  where  infusions  of  salt  solution  had 
been  previously  given.  Oxygen,  it  is  known,  is  held  in  the 
blood  in  two  ways  : — as  a  chemical  compound  with  haemoglobin 
and  in  solution  ;  increasing  the  bulk  of  blood  may  increase  its 
oxygen-carrying  capacity  as  a  whole,  although  diminishing  it 
relatively  ;  hence  the  advantage  of  supplying  more  oxygen. 

Dr.  Reid  Hunt,  of  the  Johns  Hopkins  University,  has  kindly 
told  me  of  some  experiments  which  he  has  made  in  the 
Biological  Department  on  the  effect  of  intravenous  injections 
of  saline  solution  into  dogs.  He  finds  that  in  curarized  dogs 
in  which  artificial  respiration  is  maintained,  the  injection  of 
normal  saline  solution,  or  of  Ringer's  solution,  will  cause  a 
marked  increase  in  the  amplitude  of  the  respiratory  undula- 
tions of  the  blood  pressure.  This  change  often  occurs  before 
there  is  any  rise  of  blood  pressure  or  appreciable  change  in  the 
pulse  rate.  He  thinks  it  is  due  to  a  larger  volume  of  blood 
passing  through  the  pulmonary  vessels.  The  accompanying 
kymograph  curves  are  taken  from  one  of  his  experiments.  A 
is  a  portion  of  the  record  before;  B,  after  the  injection  of  700 
cc.  of  warm  Ringer's  solution  into  the  saphenous  vein  of  a 
curarized  dog. 

In  this,  we  would  have  then  an  experimental  proof  of  my 
clinical  observation,  viz.,  that  infusion  of  salt  solution  increases 
the  circulation  in  the  lungs,  and  therefore  their  ability  to  take 
up  more  oxygen.  The  oxygen  capacity  being  increased  as  a 
whole  by  increasing  the  bulk  of  blood,  gives  us  an  additional 
factor. 
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A  NOTE  ON  THE  PIGMENT  PRODUCTION  OF  BACILLUS  PYOCYANEUS  AND  BACILLUS 

FLUORESCED  LIQUEFACIENS. 

By  Paul  Gerhardt  Woolley,  B.  S. 
(From  the  Pathological  Laboratory  of  the  Johns  Hopkins  University  and  Hospital.) 


Some  time  ago  while  studying  cultures  of  B.  pyocyaneus  and 

B.  fluorescens  liquefaciens,  the  similarity  of  the  pigments  pro- 
duced by  these  two  organisms  seemed  to  me  to  indicate  a 
possibility  of  interchangeability  of  chromogenic  function.  In 
these  two  particular  cases  the  chromogenic  peculiarities  on 
agar-agar  of  the  B.  pyocyaneus  seemed  to  be  more  nearly  like 
those  of  B.  fluorescein,  while  chloroform  solutions  of  the  pig- 
ment from  agar-agar  cultures  of  B.  fluorescein  showed  a  faint 
trace  of  blue. 


Babes,  Fordos,  Gessard  and  Kuntz  showed  long  ago  that  B. 
pyocyaneus  produced  three  pigments,  one  fluorescent,  not 
soluble  in  chloroform,  one  blue,  soluble  in  chloroform,  and  the 
other  a  red,  pyoxanthin,  supposed  by  Gessard  to  be  an  oxide  of 
pyocyamin  or  the  blue  pigment. 

Since  these  observations  Gessard, Wasserzug  and  others  have 
shown  bow  easily  achromatic  and  monochromatic  varieties  or 
"races"  could  be  produced  artificially. 

What  I   intended  to  do  was  to  place  B.  fluorescens  lique- 
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faciens,  which  is  the  fluorescent  bacillus  most  nearly  akin  to 
P>.  pyocyaneus  in  cultural  and  microscopic  characteristics, 
under  conditions  most  favorable  for  production  of  pyocyamin 
and  see  whether  or  not  a  "  race  "  could  be  obtained  which 
would  produce  pyocyamin.  For  this  purpose  1  used  the 
medium  known  as  Gessard's  Agar,  which  is  a  neutral  mixture 
of  agar-agar,  peptone  and  glycerine,  and  which  Gessard  found 
to  be  the  best  medium  for  forcing  B.  pyocyaneus  to  a  maximum 
production  of  its  blue  pigment  with  a  minimum  of  the  other 
two  pigments.  In  these  experiments  I  used  samples  of  B. 
pyocyaneus  obtained  from  six  different  sources,  and  samples  of 
B.  fluorescens  from  five  sources.  These  were  grown  at  room  and 
blood  temperature.  Each  culture  made  was  allowed  to  grow 
for  three  days  and  then  cultures  were  made  on  fresh  media 
from  the  cultures  already  grown.     In   this  way  an  uninter- 


rupted series  of  cultures  was  made  from  each  specimen  of  the 
organisms,  and  extending  over  twelve  transplantations. 

The  result  however  was  negative.  For  one  or  two  genera- 
tions two  of  the  fluorescent  varieties  did  give  some  blue  pigment 
soluble  in  chloroform,  but  at  the  end  of  the  series  all  of  the 
cultures  of  B.  fluorescens  were  colorless,  and  only  one  of  the 
cultures  of  B.  pyocyaneus  was  typical.  That  one  was  a  speci- 
men for  which  I  thank  Dr.  Jordan,  of  the  University  of 
Chicago.     Evidently  the  color-line  is  not  to  be  crossed. 

Besides  these  results,  I  was  able  to  confirm  the  statements 
made  by  Gessard,  Noesske  and  others  that  the  absence  of 
phosphoric  acid  in  some  form  inhibits  the  production  of 
fluorescence.  I  also  am  able  to  state  that  the  magnesium  in 
Uschinsky's  fluid  can  be  replaced  by  aluminum  with  no  effect 
upon  pigment  production. 


EXPERIMENTS  MADE  TO  DETERMINE  THE  EFFECTS  OF  SUGAR  UPON  THE  PIGMENT 
FORMATION  OF  SOME  OF  THE  CHR0M0GENIC  BACTERIA. 

By  Paul  Gerhaedt  Woolley,  B.  S. 

(From  the  Pathological  Laboratory  of  The  Johns  Hopkins  University  and  Hospital.) 


Uniformity  in  the  composition  of  culture  media  is  one  of 
the  requisites  of  uniformity  of  observalion  in  the  study  of 
bacteria  in  cultures.  This  is  evident  on  its  face;  and  yet  it  is 
probable  that  in  the  study  of  the  bacteria  in  laboratory  media 
the  fact  that  a  certain  amount  of  sugar  is  present  is  not  suffi- 
ciently considered,  in  spite  of  the  fact  that,  in  some  conditions, 
for  instance  in  the  production  of  toxins  by  the  B.  diphtheria?, 
the  presence  of  sugar  makes  a  great  deal  of  difference.  Of  course 
the  quantity  of  sugar  in  the  ordinary  bouillon  media  is  very 
small,  but  it  is  large  enough  to  allow  B.  coli  communis  some 
exercise  of  its  fermenting  functions,  and  is  therefore  appreci- 
able, and  may  also  make  appreciable  differences  in  results  in 
observations.  It  was  in  view  of  such  facts  as  these  that  I  set 
out  at  Dr.  Flexner's  suggestion  to  make  a  series  of  experiments 
with  sugar- free  and  sugar-containing  media  to  see  what  the 
effects  of  sugar  upon  certain  functions  of  certain  bacteria 
might  be. 

For  these  experiments  the  chromogenic  bacteria  seemed  to 
be  best  suited,  one  reason  being  that  many  of  them  are  known 
to  be  prevented  from  producing  their  pigment  in  the  presence 
of  sugar,  and  this,  if  true,  would  make  it  easy  to  determine 
with  greater  or  less  certainty  the  relation  between  the  chromo- 
genic powers  of  the  organisms  and  the  sugar  present  in  the 
medium. 

As  examples  of  the  chromogens,  I  selected  B.  pyocyaneus, 
B.  fluorescens  liquefaciens,  B.  janthinus  and  B.  prodigiosus. 
As  examples  of  the  sugars  I  used  glucose,  lactose  and 
saccharose. 

In  order  to  have  a  sugar-free  medium  as  a  means  of  making 
"  check  "  observations,  I  treated  bouillon  made  from  fresh  beef, 
by  the  method  of  Theobald  Smith,  the  essential  of  which  is 
the  destruction  of  the  sugar,  present  in  such  an  extract,  by  the 
helu  of  B.  coli  communis.     To  this   bouillou  when  rendered 


neutral  and  prepared  in  the  usual  way  were  added  definite 
quantities  of  the  three  sugars.  For  the  purposes  of  the  experi- 
ments I  used  a  1  per  cent,  and  a  2  per  cent,  solution  of  each  of 
the  three  sugars.  In  all  the  experiments  cultures  were  made 
in  the  sugar-free  medium  as  "checks"  upon  the  sugar-con- 
taining cultures. 

In  the  first  series  of  cultures,  which  were  merely  preliminary, 
the  organisms  were  allowed  to  grow  at  a  temperature  of  37° 
C.  until  a  maximum  of  pigment  was  developed.  This  time 
varied  from  seven  to  fourteen  days.  At  the  end  of  this  time 
the  cultures  were  sterilized  and  tested  for  sugar  at  leisure. 
Speaking  generally,  the  results  were  that  the  pigment  developed 
sooner  in  sugar-free  bouillon  and  appeared  earlier  in  the  1 
per  cent,  sugar  media  than  in  the  2  per  cent,  media.  The 
growth  in  itself  was  more  rapid  and  luxuriant  in  the  sugar- 
containing  media,  and  at  the  end  of  the  period  of  growth  no 
sugar  could  be  appreciated  by  Fehling's  solution  in  glucose 
and  lactose  cultures,  but  some  reduction  did  take  place  after 
inversion  in  saccharose  cultures. 

In  the  second  set  of  cultures  the  same  materials  and  the 
same  organisms  were  used,  but  a  temperature  of  25°  C.  was 
adopted  as  a  temperature  best  suited  to  B.  pyocyaneus  and  B. 
prodigiosus  at  the  same  time.  The  cultures  were  allowed 
to  grow  not  longer  than  seventy-two  hours.  One  set  was 
sterilized  at  the  end  of  twenty-four  hours,  one  at  the  end  of 
forty-eight  hours  and  one  at  the  end  of  seventy-two  hours. 
The  results  were  as  follows: 

(In  the  following  tables  an  X  represents  the  smallest  amount 
of  color  in  growth  present  in  the  three  cultures  on  the  same 
line.  A  zero  means  total  absence  of  color.  An  "S"  in  a  sub- 
division of  a  column  means  that  in  testing  with  Fehling  solu- 
tion after  sterilization,  sugar  was  present.  A  zero  in  a  like 
place  means  absence  of  sugar.) 
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CULTURES  STERILIZED  AT  THE  END  OF  24  HOURS. 
Organism.  Plain.    Glucose,  1^.  Glu. 

i  Pigment.  x  x  x  0 

B.  pyocyaneus  •!  Reaction.  alk. 


1 1  iteacMon 
I.  Growth. 


acid 


acid 


/  Pigment.  0  0  0 

B.   prodigiosus \  Reaction.  alk.  acid  S  acid         S 

(  Growth.  x  xx  x  x 


t  Pigment.  0 

B.  janthinus     ■]  Reaction.  alk. 

'  Growth.  x 


0  0 

acid  S  acid         S 


CULTUBES  STERILIZEI 

AT  THE  END  i  iF 

72  HOURS. 

Organism. 

Plain. 

Glucose 

n. 

Glucose,  2%. 

(  Pigment, 
pyocyaneus  •  Reaction. 

X    X 

X 

x 

B. 

alk. 

alk. 

0 

alk.           0 

y  Growth. 

x 

X    X 

X    X 

i  Pigment. 

XXX 

x 

x 

B. 

prodigiosus -j  Reaction. 

alk. 

alk. 

0 

alk.          0 

(  Growth. 

* 

x 

x 

i  Pigment. 

X 

X    X 

XXX 

B. 

janthinus     i  Reaction. 
'  Growth. 

alk. 

alk. 

0 

alk.          0 

X 

X 

x 

i  Pigment.  0  0  0 

B.  fluorescens  -j  Reaction.  alk.  acid  S  acid         S 

I  Growth.  x  x  xx 


CULTURES  STERILIZED  AT  THE  END  OF  48  HOURS. 


Organism. 


Plain.    Glucose,  K, 


Glucose,  2^. 

,  Pigment.  x  x  x  0 

B.  pyocyaneus -j  Reaction.  alk.  alk.  S  alk.  S 

( Growth.  x  xx  xx 

/  Pigment.  0  0  0 

B    prodigiosus -,  Reaction,  alk.  ac.  0  ac.  S 

'Growth.  x  xx  xx 


i  Pienu 
■j  React 
'  Growl 


Pigment.  0  0 

'•.  janthinus     ■]  Reaction.  alk.  ac.  S 

ith.  X  XX 


t  Pigment.  0  0 

B.  fluorescens  -]  Reaction.  alk.  alk. 

'  Growth.  xx  xx 


0 


0 

acid 


(Pigment.  x  x  x  x  x 

B.  fluorescens  j  Reaction.  alk.  alk.  o  alk.  0 

'  Growth.  xx  x 

(In  these  tables  it  will  be  noticed  that  glucose  media  alone 
were  noted  because  it  was  impossible  to  make  differential 
tests  for  the  various  products  of  decomposition  of  the  complex 
sugars  in  the  presence  of  each  other,  and  so  to  give  reliable 
results.) 

From  the  above  tables  the  following  conclusions  can  be 
drawn  :  1.  That  pigment  is  produced  more  readily  in  sugar- 
free  media.  2.  That  growth  is  more  luxuriant  in  sugar-con- 
taining media.  3.  That  pigment  is  produced  earlier  in  1  per 
cent,  glucose  media  than  in  2  per  cent,  media. 

Cultures  in  media  containing  lactose  and  saccharose  as  well 
as  those  containing  glucose  give  evidence  that  glucose  offers 
the  best  nutritive  advantages,  that  lactose  is  less  readily  used, 
and  that  saccharose  is  only  with  difficulty  made  use  of  by  all 
of  the  bacilli  with  the  exception  of  B.  prodigiosus  which  seems 
to  thrive  equally  well  in  all. 


CHRONIC  MALARIAL  NEPHRITIS,  WITH  REPORT  0E  A  CASE. 

By  Charles  W.  Larned,  M.  D. 

(Assistant  Physician  to  the  Dispensary,   The  Johns  Hopkins  Hospital.) 


The  two  points  of  greatest  interest  in  the  case  I  have  to 
report  are,  (1)  the  fact  that  the  infection  was  of  the  quartan 
type,  the  rarest  of  the  three  recognized  forms  of  malarial  fever, 
baring  been  noted  in  but  about  8  per  cent,  of  cases  recorded  in 
this  institution,  and  (2)  the  associated  nephritis  which  was 
almost  certainly  dependent  upon  this  or  a  previous  malarial 
infection.  The  only  other  possible  predisposing  cause  was  to 
be  sought  in  an  attack  of  measles  during  April,  1898.  This 
however  can  be  ruled  out,  since  the  attending  physician  states 
that  the  attack  was  light,  and  that  there  were  no  symptoms 
whatever  suggesting  involvement  of  the  kidneys,  and  especially 
when  we  take  into  consideration  the  infrequency  of  measles 
compared  with  malarial  fever  in  this  locality  as  an  etiological 
I    :"r  in  nephritis. 

As  to  the  connection  between  measles  and  a  conseqnent 
nephritis,  the  following  citations  are  of  interest:  Tirard'  says, 
"It  is  comparatively  rare  for  albuminuria  to  be  associated 
pith  measles,  and  there  is  reason  for  suspecting  that  some  of 
the  cases  which  have  been  described  under  this  heading  were 


really  cases  of  scarlatinal  nephritis."  Blum2  in  a  collection  of 
45  cases  of  measles  records  but  one  that  showed  any  renal 
involvement.  Carr3  collected  at  the  Infants'  and  Children's 
Hospital,  Randall's  Island,  107  cases  of  measles,  only  one  of 
which  showed  a  nephritis,  the  condition  being  associated  also 
with  broncho-pneumonia  with  purulent  infiltration,  emphy- 
sema and  pleurisy.  Albuttf  in  London,  where  malarial  fever 
is  so  uncommon,  has  collected  130  cases  of  nephritis  due  to  all 
causes ;  of  these,  he  attributes  3  to  measles  and  one  to  malarial 
fever  and  exposure.  Smith/  Goodhart,'  Ashby  and  Wright,' 
Tyson,8  Osier,'  Anders,'0  and  others,  conclude  that  nephritis, 
if  it  ever  occurs  as  a  complication  of  measles,  is  exceedingly  rare 
in  this  connection.  Unit"  has  never  seen  a  severe  degree  of 
nephritis  associated  with  measles  either  clinically  or  at  autopsy. 
On  the  other  hand  malarial  fever  as  an  important  factor  in 
the  production  of  nephritis  has  been  recognized  for  a  long  time. 
The  statistics  at  the  Johns  Hopkins  Hospital,  compiled  by 
Thayer,  and  published  in  a  recent  monograph  "On  Nephritis 
of  Malarial  Origin,"  show  that  in  758  cases  of  malarial  fever 
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treated  in  the  wards,  there  were  21  instances  of  acute  nephritis; 
of  this  number  11  recovered,  4  died,. and  in  6  the  result  was 
unknown.  In  four  instances  Thayer  believes  the  process  may 
have  assumed  a  chronic  form.  He  also  states  (page  23)  that, 
'•Out  of  112  instances  of  acute  nephritis  observed  in  the 
.Johns  Hopkins  Hospital,  21,  or  18.7  per  cent.,  were  of  malarial 
origin."  He  does  not  mention  measles  as  a  predisposing 
cause,  although  he  gives  statistics  of  case&of  nephritis  result- 
ing from  diphtheria,  typhoid  fever  and  scarlet  fever. 

Charcot'"  says  that  the  albuminuria  coincident  with  inter- 
mittent fever  is  at  times  transitory,  augmented  during  the 
paroxysm,  diminishing  or  disappearing  entirely  during  the 
intermission,  and  ceases  to  exist  the  moment  the  fever  is  cured, 

or  a  short  time  after  recovery but  that  at  other  times 

the  albuminuria  persists  a  long  time  after  the  cessation  of  the 
paroxysms  and  takes  on  decidedly  the  chronic  form. 

Hertz'3  in  speaking  of  albuminuria  during  malarial  fever 
says  "  More  frequently  albumin  is  to  be  found  after  long-con- 
tinued attacks  of  intermittent  fever,  or  while  a  person  is 
laboring  under  the  malarial  cachexia,  and  is  then  constant  and 
quite  abundant,  depending  upon  the  existence  of  an  enlarged 
kidney  or  an  amyloid  degeneration  of  the  renal  vessels." 

Rosensteiu  states  that  the  dropsy  and  ascites  accompanying 
nephritis  of  malarial  origin  attain  a  higher  grade  than  in 
nephritis  from  any  other  cause. 

Bartels"  claims  that  next  to  chronic  suppuration  "Marsh 
Miasm"  is  the  most  frequent  cause  of  chronic  parenchymatous 
nephritis.  He  also  thinks  it  may  produce  this  condition 
without  having  been  attended  necessarily  by  paroxysms  of  any 
degree  of  intensity. 

Tirard'"  holds  rather  uncertain  views  on  this  subject,  stat- 
ing that  the  influence  of  malaria  as  an  etiological  factor  in 
chronic  nephritis  is  open  to  considerable  doubt.  Further  on 
he  says  "It  must  be  admitted  also  that  observations  made  in 
Algiers  and  Bombay  show  that  in  these  places  the  association 
of  chronic  Bright's  disease  with  malaria  is  as  marked  as  it  is 
in  colder  climates;  hence  the  supposition  that  malarial  neph- 
ritis is  essentially  due  to  exposure  to  cold  scarcely  seems  to  be 
tenable." 

The  pathological  changes  occurring  in  the  kidneys  during 
this  disease  have  been  studied  by  Bignami,"1  Barker,"  Bastia- 
nelli,18  Laveran,"  Kelsch  and  Kiener,""Rem  Piccr'  and  others. 

Kiener"  in  1877,  seems  to  have  been  the  first  to  have  worked 
up  the  histology  with  any  degree  of  method;  later  in  1881 
and  1889,"  in  conjunction  with  Kelsch,  the  same  author  did 
excellent  work  in  this  field.  In  their  former  work  (pp.  279 
and  495)  they  do  not  identify  any  particular  form  of  chronic 
nephritis  as  the  result  of  the  malarial  poison,  the  tissues 
reacting  in  the  same  way  as  to  any  other  morbid  impression, 
the  process  not  confining  itself  to  either  the  connective  tissue 
or  the  secreting  portions  of  the  gland,  the  picture  presented 
being  that  of  a  diffuse  nephritis.  At  first  the  glomeruli  and 
epithelium  suffer  most,  the  connective  tissue  being  affected 
later.     This  however  they  do  not  claim  as  a  fixed  rule. 

In  their  later  work  (page  276)  besides  going  extensively 
into  the  pathological  anatomy  both  microscopically  and  niao- 
roscopically  they  give  at  length  the  clinical  aspects  of  the 
disease.     Their  conclusions  are  to  the  effect  that  this  form  of 


nephritis  may  be  insidious  during  the  course  of  a  chronic 
malaria  and  discovered  unexpectedly  at  the  autopsy.  At  other 
times  eclampsia  finally  reveals  very  suddenly  a  lesion  already 
far  advanced.  In  certain  cases  the  symptoms  are  those  attri- 
butable to  an  acute  parenchymatous  nephritis  with  anasarca, 
sudden,  considerable  and  of  rapid  development,  with  scanty 
high-colored  and  bloody  urine.  In  other  cases  the  urine  is 
clear,  slightly  albuminous,  containing  a  few  hyaline  casts. 

The  consensus  of  opinion  expressed  by  the  different  observers 
of  the  acute  form  seems  to  be  that  the  pathological  changes 
are  not  great,  there  being  some  pigmentation  of  the  glomeruli 
with  albuminous  exudates  and  casts,  the  epithelium  of  the 
convoluted  tubules  being  more  or  less  swollen  and  degenerated. 

Charcot2'  thought  that  the  pigmentary  alteration  of  the  cor- 
tical substance  might  possibly  be  regarded  among  the  organic 
causes  of  the  persistent  albuminuria. 

The  history  of  my  case  is  as  follows: 

M.  B.,  female.  Age  7  years  5  mos.  Colored.  Complains 
of  swelling  of  the  abdomen. 

Family  HMory, — Negative. 

Past  History. — Child  lias  never  been  strong,  but  has  escaped 
the  diseases  incident  to  childhood,  with  the  exception  of 
measles,  which  she  had  during  April,  1898. 

In  July  or  August  of  1895,  '96  and  '97,  the  child  visited 
Prince  George's  county,  Maryland,  and  upon  each  occasion 
contracted  chills  and  fever;  the  attacks  were  cut  short  and  ap- 
parently cured  by  the  administration  of  quinine,  the  paroxysms 
occurring  each  day,  the  chill  and  fever  being  quite  marked. 

The  present  illness  dates  back  to  July,  1898,  when  patient 
visited  Anne  Arundel  county,  Maryland.  She  commenced 
feeling  badly  while  there,  but  did  not  have  marked  malarial 
paroxysms,  only  an  occasional  fever  and  sweat.  On  her  return 
to  Baltimore,  at  the  end  of  two  weeks,  the  grandmother  noticed 
that  the  child's  face  was  much  fuller  than  when  she  left;  in 
fact  she  thought  the  child  was  looking  remarkably  well.  She 
attached  no  significance  to  the  swelling  till  the  abdomen  com- 
menced to  enlarge;  she  then  took  her  to  one  of  the  hospital 
dispensaries  where  a  careful  abdominal  examination  was  made, 
but  neither  the  urine  nor  the  blood  was  examined.  She  was 
prescribed  for,  but  the  condition  gradually  grew  worse,  the 
abdomen  becoming  so  distended  that  the  patient  could  no 
longer  be  carried  to  and  from  the  hospital.  It  was  at  this 
time,  September  24th,  that  I  first  saw  the  child.  1  found  her 
intensely  weak;  she  could  not  turn  in  bed  without  assistance; 
there  was  no  headache;  appetite  fair;  no  nose  bleed,  no  herpes; 
slight  cough;  no  pain  in  back  or  limbs;  bowels  loose  since 
taking  medicine  prescribed  at  dispensary. 

Physical  examination  showed  marked  oedema  of  the  face, 
genitalia  and  ankles.  Abdomen  very  much  distended,  tense, 
and  exhibiting  the  usual  signs  of  ascites;  teeth  irregular  and 
notched  but  no  pegging;  tibia?  rickety;  the  heart's  action  was 
rapid,  128  per  minute,  forcible,  apex  not  displaced,  no  mur- 
murs; slight  accentuation  of  aortic  and  pulmonic  second. 
Lungs  gave  crackling  rales  over  both  bases  with  marked  puerile 
breathing  everywhere;  respiration  46  per  minute,  thoracic 
in  character,  temperature  99°  F. 

The  same  evening  I  did  a  paracentesis  abdominis,  removing 
three  quarts  of  turbid  fluid,  after  which  abdominal  palpation 
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showed  plainly  the  edge  of  the  spleen  about  5  cm.  below  the 
costal  margin;  the  liver  was  not  palpable.  Suspecting  mal- 
arial fever,  treatment  was  deferred  until  the  following  morning 
when  an  examination  of  the  fresh  blood  was  made.  This 
showed  one  or  more  intracellular  parasites  to  nearly  every 
tield.  the  infected  cells  being  decidedly  smaller  than  normal. 
the  organism  occupying  nearly  the  whole  if  not  the  entire  cor- 
puscle, the  part  remaining  being  greenish  and  easily  discernible. 
The  parasites  were  quite  refractile,  the  pigment  coarse,  the 
grauules  not  numerous,  without  motion,  collected  at  the  periph- 
ery and  in  many  instances  at  the  centre.  There  were  many 
typical  segmenting  organisms  seen,  the  number  of  segments 
ranging  from  seven  to  twelve;  also  one  oval  form.  There 
were  no  hyaline  forms  noted. 

This  examination  was  made  about  10  A.  M..  and  when  the 
child  was  seen,  about  5  P.  M.,  her  temperature  was  104.2°.  I  was 
prevented  from  making  any  further  blood  examination  for  three 
days,  quinine  being  given  in  4-grain  doses  during  the  interim. 
The  parasites  had  then  disappeared  from  the  cutaneous  circu- 
lation with  the  exception  of  an  occasional  atypical  contracted 
form,  pigmented  leucocytes  being  quite  numerous;  a  leucocyte 
in  process  of  surrounding  a  small  extracellular  pigmented 
organism  was  noted. 

The  urine  was  light  amber,  slightly  cloudy,  acid,  sp.  gr. 
loin.  On  boiling,  almost  a  solid  precipitate  was  thrown  down  ; 
Esbach's  albuminometer  showed  2.1  per  cent,  albumin. 

.Microscopically  there  were  hyaline,  fine  and  coarsely  gran- 
ular, also  epithelial  casts,  a  great  deal  of  detritus,  no  red  cells, 
a  few  leucocytes  and  epithelial  cells. 

Fleischl's  haemoglobiuometer  showed  35  per  ct.  haemoglobin. 

Upon  questioning  members  of  the  family  further,  a  history 
of  fever  on  every  fourth  day  was  easily  obtained.  The  absence 
of  chills  and  the  fact  that  the  child  had  been  feverish  only 
occasionally  had  not  led  them  to  suspect  a  malarial  infection. 

The  treatment  instituted  was  essentially,  quinine,  Bland's 
pills,  and  later,  Basham's  mixture  or  bitartrate  of  potash;  re- 
stricted diet  and  rather  free  purging.  The  child's  condition 
improved  steadily,  the  oedema  rapidly  disappearing:  the 
haemoglobin  when  last  taken,  October  loth,  was  65  per  cent. 
The  amount  of  albumin,  however,  was  always  high,  never  going 
below  yL  per  cent.;  the  specific  gravity  remaining  in  the  neigh- 
borhood of  1010.  The  total  amount  of  urine  in  21  hours  could 
not  be  estimated  owing  to  constant  action  of  bowels. 

From  October  loth  to  .March  5th,  1899,  I  saw  nothing  of 
patient.  On  the  latter  date  I  was  summoned  at  10  A.  M.  and 
found  the  child  profoundly  comatose,  pulse  160;  she  hail  had 
several  convulsions  during  the  previous  live  hours;  her  condi- 
tion up  till  the  day  before  had  been  considered  good  by  the 
parents.  Morphine,  chloral,  bromide  and  chloroform  were 
administered  with  but  little  effect  upon  the  convulsions,  death 
o^  uning at  2.30  P.  M.  An  examination  of  the  blood  just 
previously  failed  to  show  parasites. 

Autopsy. — A  partial  autopsy  only  was  granted,  a  member 
of  the  family  remaining  in  the  room.  Notes  taken  just  after 
are  as  follows: 

3.30  P.M.  Rigor  mortis  quite  marked.  Poorly  nourished. 
Small  for  age.  Rickety.  Slight  oedema  of  face  and  ankles. 
Abdomen  distended,  apparently  by  gas. 


Abdominal  incision  showed  marked  agglutination  of  intes- 
tines, so  much  so  that  in  getting  back  to  the  kidneys  the  gut 
was  torn  in  several  places.  Edge  of  liver  was  not  below  costal 
margin;  spleen  extended  about  2  cm.  below  costal  margin; 
surface  rather  granular. 

Kidneys  slightly  larger  than  normal,  soft,  capsule  not  adher- 

ut,  surface  rather  granular,  of  a  pinkish  grey  color,  studded 

here  ami  there   with  dots  suggestive  of  fat.     On  section  these 

same  yellowish  dots  are  noted.     Cortex  somewhat  translucent. 

Striation  not  at  all  well  marked.     Glomeruli  indistinct. 

Dr.  MacOallum  who  hardened  and  prepared  the  sections  gives 
the  following  report: 

Microscopically  the  kidney  presents  the  picture  of  a  chronic 
diffuse  nephritis  of  the  interstitial  type.  The  glomeruli  are 
extensively  obliterated  by  an  ingrowth  of  connective  tissue 
along  the  vessels  or  by  a  thickening  of  the  capsule.  In  the 
section  a  few  are  relatively  normal,  and  in  nearly  all  the  cap- 
sular epithelium  is  fairly  well  preserved. 

The  connective  tissue  growth  is  quite  diffuse,  and  the  urinary 
tubules  are  generally  compressed  and  atrophied.  The  well- 
known  appearance  of  dilatation  of  the  tubules  in  certain  areas 
with  flattening  of  their  lining  epithelium  is  present.  Such 
dilated  tubules  contain  masses  of  granular,  colloid  or  hyaline 
material  mixed  with  a  few  leucocytes  and  desquamated  epi- 
thelial cells. 

The  tubules  in  general  show  flattening  of  the  epithelium 
and  evidences  of  degeneration  in  the  epithelial  cells.  Many 
are  desquamated  into  the  tubules  which  in  places  contain  a 
considerable  number  of  polymorphonuclear  leucocytes.  Fatty 
degeneration  of  the  cells  is  not,  however,  so  extensive  as  one 
might  expect.  There  seems  to  be  a  good  deal  of  fat  in  the 
interstitial  connective-tissue  cells. 

The  blood-vessels  show  an  extensive  endarteritis. 

CONCLUSIONS. 

The  conclusions  to  be  drawn  from  this  and  other  cases 
already  on  record,  especially  Thayer's  and  those  of  Kelsch 
and  Kiener,  are: 

1st.  Certainly  in  some  localities  malarial  fever  should  be 
given  a  prominent  position  in  the  etiology  of  chronic  as  well 
as  of  acute  nephritis. 

2d.  In  all  cases  of  malarial  fever  the  urine  should  be  closely 
watched. 

3d.   A  blood   examination  should   be  made   in   all  cases  of 
nephritis  occurring  in   those  who   have  visited  or  lived  in  a 
malarial  district,  as  it  often  happens  that  the  severe  gi 
nephritis  resulting   may  mask  entirely  the  clinical  picture  of 
malarial  fever. 
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A  CASE  IN  WHICH  THE  BACILLUS  AEROGENES  CAPSULATUS  WAS  REPEATEDLY  ISOLATED 

FROM  THE  CIRCULATION  DURING  LIFE. 

By  N.  B.  GwYisr,  M.  B.,  Assistant  Resident  Physician,   The  Johns  Hopkins  Hospital. 


The  generalized  distribution  of  the  bacillus  aerogenes  cap- 
sulatus  throughout  the  body,  as  seen  at  autopsy,  is  usually 
ascribed  to  a  pre-agonal  dissemination  from  a  local  lesion  or 
other  source,  and  the  recognition  of  the  condition  has  so  far 
been  post  mortem;  the  case  of  Graham,  Stewart  and  Baldwin 
shows  that  the  organism  invading  the  general  circulation  may 
produce  characteristic  lesions  in  the  tissues  several  hours 
before  death;  in  this  instance  there  had  occurred  an  abortion 
and  subsequent  infection  of  the  uterus,  from  which  point  the 
general  infection  proceeded.  It  is  possible  that  in  the  living 
tissues  of  a  subject  presenting  no  local  lesion,  and  whose 
resistance  to  infection  has  not  been  completely  lost,  the  gas- 
producing  and  other  functions  of  an  organism  maybe  more  or 
less  inhibited  and  the  nature  of  the  infection  not  become 
evident.  The  following  case  was  probably  influenced  by 
these  conditions,  for  although  the  B.  aerogenes  capsulatus  was 
repeatedly  demonstrated  during  life,  none  of  the  characteristic 
evidences  of  its  presence  as  seen  post  mortem  were  to  be  made 
out. 

The  case,  diagnosed  as  chorea  insaniens,  gave  this  history: 

Alice  B.,  white,  aged  18,  schoolgirl.  Admitted  May  13,  1S99, 
complaining  of  St.  Vitus's  dance  ;  family  history,  negative  ;  had 
most  of  childhood's  illnesses,  and  when  9yearsold  had  mild  chorea, 
from  which  she  completely  recovered  without  subsequent  heart  or 
joint  symptoms. 

Two  weeks  before  aiimission  she  had  been  suffering  from  insom- 
nia, extreme  restlessness  and  nervousness;  a  few  days  later  she 
was  said  to  have  been  in  a  condition  of  severe  nervous  prostration 
and  was  sent  home  from  school.  On  the  way  home  she  suffered 
from  delusions  of  persecutions,  imagining  that  the  passengers 
would  injure  her.  She  showed  great  incoordination  in  her  gait, 
reeling  from  side  to  side,  tossing  head  and  arms  about  and  contort- 
ing her  face.  Her  speech  was  slow,  but  intelligible.  She  grew 
rapidly  worse,  and  by  May  12  apparently  every  voluntary  muscle 
of  the  trunk,  face  and  limbs  was  affected,  she  being  unable  to  talk 
or  to  feed  herself.  On  admission  she  was  unable  to  walk,  was  unin- 
telligible in  talk  and  quite  out  of  her  mind.  There  were  ceaseless 
involuntary  purposeless  movements  of  muscles  of  face,  limbs  and 
trunk,  the  patient  tossing  and  throwing  arms  and  legs  about,  mut- 
tering and  gibbering.     There  were  no  joint  symptoms;  no  com- 


plaint of  pain  anywhere;  no  subcutaneous  fibroid  nodules;  some 
erythema  of  elbows  and  knees  from  constant  friction.  Her  pulse 
was  regular,  rapid,  from  100-120.  At  apex  of  heart  a  slight  thrill 
with  systole  was  to  be  felt.  On  auscultation  merely  a  booming, 
first  sound,  an  accentuated  pulmonic  second  sound  and  a  soft  sys- 
tolic murmur  over  the  pulmonary  area  were  heard.  There  was  no 
pericardial  friction. 

Her  respiration  was  irregular,  partly  owing  to  irregular  contrac- 
tions of  abdominal  wall;  lungs  clear;  knee-jerks  exaggerated; 
no  ankle  clonus;  plantar  reflex  present. 

Patient  improved  for  first  few  days  after  entry  ;  facial  move- 
ments became  decidedly  less  and  her  mental  condition  clearer;  the 
movements  of  trunk  and  limbs  persisted.  During  this  time  her 
daily  temperature  had  been  ranging  from  99°  to  100°  F.,  the  nightly 
record  being  often  higher,  but  in  order  not  to  interrupt  the  effects 
of  sedatives  was  not  regularly  recorded.  Stools  and  urine  were 
voided  involuntarily;  in  the  latter  a  trace  of  albumen  and  a  few 
casts  were  to  be  found. 

After  a  few  days  of  apparent  improvement  her  symptoms  became 
exaggerated  ;  the  temperature  rose  to  101.5°-101.7°  on  May  25  and 
27;  her  pulse  became  more  rapid  and  weaker.  By  May  28  her 
temperature  was  ranging  between  103°-104°  F.  Her  mouth  and 
tongue  were  dry  and  fissured,  the  movements  much  more  rnarkeu. 
Patient  began  to  show  signs  of  extreme  exhaustion  from  ceaseless 
rolling  and  tossing.  On  June  3  she  passed  into  a  semi-comatose 
condition,  remaining  so  till  death,  on  June  6,  on  which  date  her 
temperature  reached  106.5°. 

A  few  hours  before  her  death,  a  large,  painful  swelling  of  the 
right  parotid  was  observed.  There  was  no  redness  of  the  overlying 
skin,  no  fluctuation  and  no  emphysema.  No  subcutaneous  emphy- 
sema was  to  be  felt  over  the  body  before  or  at  death  ;  after  eight 
hours  in  ice-chest  there  were  no  alterations  to  be  observed.  Unfor- 
tunately, no  autopsy  was  obtained. 

The  rapidly  fatal  course  of  this  case  and  the  concurrent 
symptoms  suggested  at  once  the  presence  of  an  infective 
agent,  and  cultures  were  repeatedly  taken  to  determine  its 
presence;  the  long-considered  connection  between  rheuma- 
tism aud  chorea  induced  us  to  make  use  of  the  methods 
employed  in  the  demonstration  of  the  bacillus  of  Achalme, 
described  recently  by  Achalme,  Thiroloix  and  Savchenko  in 
cases  of  rheumatic  fever. 

On  May  16,  22,  24  and  27,  aud  June  6  cultures  were  taken 
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from  a  vein  of  the  fold  of  the  elbow,  30-50  cc.  of  blood  being 
extracted  ami  distributed  in  different  media. 

Cultures  of  May  l(j.  Aerobic  cultures  in  bouillon  and  on 
agar  [dates  and  anaerobic  in  milk  and  bouillon  mixture  re- 
mained sterile.  The  cultures  of  Maj  22,  24  and  27  were  made 
Briaerobically  in  mixtures  of  milk  and  bouillon  as  recommended 
by  the  above  observers,  tubes  of  the  same  lot  of  media,  and 
cultures  from  other  patients  in  the  same  media  being  employed 
as  controls ;  to  further  guard  against  error,  an  examination  of 
the  fresh  blood  for  organisms  was  systematically  pursued,  and 
on  two  occasions  several  distinct  bacilli  resembling,  morpho- 
logically, the  bacillus  to  be  described  could  be  demonstrated. 

All  control  tubes  remained  persistently  sterile.  Pure 
cultures  of  a  large,  non-motile  bacillus  were  obtained  from 
the  patient  on  May  22  and  24,  but  a  failure  in  obtaining  an- 
aerobic condition  in  the  Buchner  jar  probably  interfered  with 
the  development  of  bacilli  on  May  27.  Although  the  sterility 
of  the  control  tubes,  the  presence  on  two  occasions  of  the  same 
organism  and  its  demonstration  in  the  fresh  blood  were  quite 
convincing,  it  may  be  objected  that  cultures  in  fluid  media 
give  chances  of  accidental  contamination,  and  further  that  no 
idea  of  the  number  of  organisms  present  is  obtained.  On 
these  grounds,  subsequent  cultures  on  June  6  were  controlled 
by  the  plate  method. 

As  a  rule,  5-10  cc.  of  blood  were  placed  in  each  tube  or 
plate.  After  12-18  hours  in  Buchner  jar  at  37°,  the  inocu- 
lated tubes  of  milk  and  bouillon  showed  evidences  of  a  very 
vigorous  bacterial  development:  on  the  surface,  a  pinkish, 
fissured,  firm,  retracted  clot:  clinging  to  the  sides  of  the  tube 
clots  also  fissured,  and  containing  gas  bubbles,  which,  rising 
continually  to  the  surface,  formed  there  a  frothy  layer.  The 
fluid  iu  the  tube  had  assumed  a  port-wiue  color,  becoming 
black  on  exposure  to  air.  The  clot  of  blood  was  completely 
disintegrated,  and  an  aromatic  cheesy  odor  could  be  detected. 

On  glucose  agar  plates  after  12-18  hours,  12  small,  irregular 
colonies  were  visible,  which  after  48  hours  were  1-2  mm.  in 
diameter,  gray-brown,  with  irregular  margins,  occasionally 
showing  a  central  dot.  An  occasional  gas  bubble  was  to  be 
seen  about  some.  Numerous  colonies  of  streptococci  were  also 
present  at  the  last  culture  inoculation. 

Hii  roscopically,  both  in  fluid  and  solid  media  the  growth  was 
found  to  be  a  large  non-motile  bacillus  8-10 /x  in  length,  about 
2  fi  in  width,  very  regular  iu  size,  with  rounded  ends,  occur- 
ring singly  or  joined  in  pairs,  often  at  an  obtuse  angle; rarely 
w.  iv  more  than  3-4  organisms  seen  in  chains:  an  appearance 
as  of  a  capsule  was  to  be  seen,  which  was  subsequently  demon- 
crated  iu  experiments.  The  bacillus  stained  well  by  Gram; 
aerobic  growth  on  the  ordinary  media  did  not  occur,  develop- 
ment taking  place  only  anaerobically  or  in  hydrogen.  On  agar 
slants  small  separate  and  fused  gray-white  colonies  with  some- 
wi.ai  irregular  dentate  margins  were  to  be  seen,  an  occasional 
gas  bubble  developing  at  bottom  of  tube. 

ilucose  agar  was  regularly  broken  up,  and  segments  of  the 
media  were  forced  up  the  tube  by  the  pressure  of  gas,  some 
fluid  appearing  on  top  and  in  the  spaces  formed  below. 

In  litmus  milk  and  bouillon,  gas  formation  was  shown  by 
the  presence  of  numerous  frothy  bubbles  on  surface ;  in  the 
former,  in  18-24  hours,  were  to  be  seen  fissured  and  retracted 


clots  in  a  whey-like  fluid,  the  clots,  at  first  white  from  decol- 
orization  by  hydrogen, becoming  pini  on  exposure  to  air,  thus 
indicating  an  acid  reaction.  The  bouillon  showed  general 
cloudiness  with  a  stringy,  yellowish  precipitate.  Potato  gave  a 
scarcely  visible  film,  often  with  gas  formation  in  fluid  below. 
Gelatin  allowed  a  slow  growth  with  production  of  gas  bubbles 
and  a  general  softening  of  the  media;  no  complete  liquefaction. 
On  blood  serum  (Loeffler)  small  isolated  growths  or  a  film 
of  fused  colonies,  gray-white  in  color,  developed.  An  odor  of 
stale  glue  was  noticeable,  especially  from  the  growth  on  solid 
media.  A  most  abundant  growth  was  always  to  be  obtained 
in  mixtures  of  milk,  bouillon  and  serous  fluid  or  blood. 
Under  these  conditions  it  could  be  repeatedly  shown  that 
development  iu  presence  of  oxygen  was  possible.  A  standard 
culture  of  bacillus  aerogenes  capsulatus  lent  me  by  Dr.  Harris 
responded  to  the  same  test.  Further  aerobic  development  in 
transplants  on  other  media  from  these  tubes  has  so  far  not 
been  obtained. 

Greater  regularity  of  size  of  the  organisms  was  observed  iu 
the  young  cultures  on  agar  and  blood  serum  ;  iu  fluid  media 
short  forms  and  chains  appeared,  the  latter  after  several  days' 
growth  extending  over  several  fields  of  the  microscope;  inter- 
esting involution  forms  were  often  to  be  seen  on  surface 
growths,  irregularly  staining,  dentated,  swollen  or  club-shaped 
bacilli. 

Spores,  usually  centrally  situated,  oval,  l-l  length  of  con- 
taining bacillus,  were  found  on  blood  serum  inoculated  from 
a  several  days'  old  milk-tube;  occasional  end  spores  were  also 
demonstrated;  little  swelling  of  the  body  of  the  bacillus  was 
caused  by  their  presence. 

Continued  transplantation  of  the  organism  tended  to 
diminish  slightly  its  size  and  regularity,  smaller  diplo-bacillus 
forms  appearing  in  large  numbers;  occasionally  iu  media  to 
which  blood  or  serous  fluid  had  been  added  distinct  capsules 
were  to  be  demonstrated.  Experimental  inoculations  proved 
that  rabbits  were  insusceptible  to  intravenous  injections  of  as 
much  as  5-10  cc.  of  actively-growing  culture.  Killing  the 
animal  3-5  minutes  after  the  injection  and  keeping  the  body 
at  room  temperature  showed  enormous  gas  development  in  4-8 
hours.  The  subcutaneous  emphysema,  the  condition  of  the 
liver  and  other  organs,  the  presence  of  gas  in  the  heart  and 
vessels,  serous  cavities  and  tissues  as  described  by  Welch, 
Nuttall,  and  Flexner  being  accurately  reproduced. 

A  slight  detonation  accompanied  the  ignition  of  the  gas, 
which  burnt  with  pale  blue  flame.  Organisms  in  abundance 
showing  distinct  capsules  could  be  obtained  in  pure  cultures 
from  the  blood  and  tissues. 

Guinea-pigs  were  killed  in  from  36-48  hours  after  subcuta- 
neous injection.  At  site  of  inoculation  characteristic  lesions 
were  produced,  extensive  edematous  infiltration  of  tissues 
with  exudation  of  bloody  serous  fluid;  in  one  animal  the  peri- 
cardium was  found  tilled  with  fluid,  evidently  an  extension  of 
the  cedematous  process.  Numerous  bacilli,  fibrin  flakes  and 
cellular  elements  containing  organisms  were  present  in  the 
exudate;  in  most  inoculations  slight  gas  formation  evidenced 
by  emphysematous  crackling  was  noted;  in  others  it  was  per- 
haps too  slight  to  be  observed;  necrosis  and  rupture  of  over- 
lying skin  were  frequently  seen. 
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Id  pigeons  death  ensued  in  shorter  time,  24-36  hours.  At 
site  of  inoculation  some  slight  emphysema  could  be  felt,  which, 
however,  might  have  been  post  mortem ;  oedema  and  sero-san- 
guinolent  exudation  with  brownish-red  discoloration  and 
softening  of  the  muscles  were  produced.  Bacilli  in  numbers 
were  present  in  the  lesions.  Depending  upon  the  time  elapsing 
before  autopsy,  greater  or  less  numbers  of  bacilli  could  be  de- 
tected in  the  blood  and  organs  of  the  guinea-pigs  and  pigeons. 

This  resume  of  cultural  and  experimental  reactions  seems 
sufficient  to  show  that  the  organism  is  identical  with  the 
bacillus  aerogenes  capsulatus  of  Welch  and  Nuttall.  The  cul- 
tures obtained  on  three  occasions  corresponded  accurately,  and 
illustrate  the  possibility  of  a  long  continued  infection  by  this 
organism,  the  first  positive  result  being  13  days  before  death. 

The  gas-forming  property  of  the  bacillus,  when  in  the  cir- 
culation, may  apparently  remain  in  abeyance  duriug  the  life 


of  the  infected  individual;  the  duration  of  the  infection,  the 
seeming  abundance  of  the  infecting  agent  as  evidenced  by 
their  demonstration  in  the  fresh  blood,  and  the  fact  that  a 
general  streptococcus  invasion  helped  to  produce  the  fatal 
ending,  indicate  but  a  limited  degree  of  virulence  on  the  part 
of  the  organism. 

It  is  not  assumed  that  the  infection  with  the  bacillus 
aerogenes  capsulatus  bears  any  etiological  relation  to  chorea 
insaniens,  the  affection  diagnosed  in  this  case,  but  the  bacte- 
rial association  is  of  interest  in  connection  with  the  acute 
infectious  character  this  disease  often  presents. 

According  to  Dr.  Welch,  to  whom  I  am  indebted  for  valua- 
ble suggestions,  this  is  the  only  instance  in  which  the  bacillus 
aerogenes  capsulatus  has  been  demonstrated  in  the  circulation 
during  life;  whether  present  as  a  primary  or  secondary  infec- 
tive agent  is  yet  to  be  decided. 
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Monday,  Man/,  t;,  1899. 
Remarks  upon  a  Case  of  Jejunal  Fistula. — Dr    Ciishing. 

Surgical  No.  8025.  The  patient,  Lawrence  L.,  from  North 
Carolina,  aged  28,  entered  Dr.  Halsted's  service  on  the  17th  of 
August,  1S98,  with  the  history  of  having  received  ten  years 
previously  a  razor  cut  across  the  abdomen  which  had  com- 
pletely severed  the  intestine  in  one  place  and  had  opened  it  in 
two  others. 

As  a  result  of  this  injury  from  which  he  had  made  a  marvel- 
ous recovery,  an  intestinal  fistula,  which  was  practically 
complete  and  which  had  resisted  a  subsequent  operative 
attempt  at  closure,  had  persisted  in  the  abdominal  wall.  On 
several  occasions  he  had  nearly  starved  to  death  from  periods  of 
inability  to  assimilate  sufficient  nourishment  from  the  ingesta 
before  it  was  lost  through  this  accidental  enterostomy  wound. 

Bis  appearance  on  admission  was  most  extraordinary.  He 
was  a  man  of  large  frame,  emaciated  to  a  degree  and  weighing 
only  93  pounds.  His  abdomen  and  thighs  were  covered  with 
an  acute  brilliant  dermatitis,  which  extended  from  the  costal 
margins  almost  to  his  knees  resultant  to  the  irritating,  con- 
tinuous discharge  from  the  fistula,,  which  was  situated  in  the 
median  line  below  the  umbilicus.  To  the  right  of  this  in  the 
scar  which  extended  almost  across  the  whole  abdomen  there 
protruded  a  large  ventral  hernia  (cf.  photograph)  through  a 
transverse  separation  of  the  parietes  about  six  centimetres  in 
width. 

The  coils  of  intestine  in  this  hernia  showed  a  moie  or  less 
constant  visible  peristalsis,  and  from  the  fistula,  through  which 
a  rosette  of  mucous  membrane  usually  protruded,  issued  in  jets 
an  acid,  irritating  and  frequently  bile-stained  fluid.  The  skin 
everywhere  in  the  vicinity  was  raw  and  thickened  and  so 
tender  it  could  not  be  touched.  The  patient's  mental  condi- 
tion, possibly  as  a  result  of  his  chronic  starvation,  was 
unbalanced  and  he  had  several  epileptiform  convulsions  during 
his  first  days  in  the  hospital,  and  the  history  mentions  the 
occurrence  of  similar  attacks  during  the  past  few  years. 


He  was  put  in  a  continuous  bath  and  was  fed  with  nutrient 
enemata.  Attempts  to  feed  through  the  fistula  were  unsuccess- 
ful. The  condition  of  the  skin  under  water  cleared  up  rapidly 
and  he  began  to  gain  in  weight  under  the  rectal  feeding. 

Some  months  later  he  was  operated  upon ;  the  fistula  was 
closed  by  a  resection  of  the  bowel  and  end-to-end  suture  over  a 
Halsted  inflated  rubber  cylinder.  The  adherent  coils  of  intes- 
tine were  freed  from  the  hernia  sac  with  difficulty,  necessitating 
another  partial  resection  at  one  place.  The  abdominal  wall 
was  closed  without  drainage  after  excision  of  that  part  of  the 
parietes  involved  in  the  hernia. 

His  convalescence  was  uninterrupted.  His  weight,  180 
pounds  to-day,  has  almost  doubled  itself  since  the  operation. 
He  gained  eleven  pounds  in  one  week  shortly  after  the 
operation. 

The  case  presented  many  opportunities  for  physiological  study, 
some  of  the  results  of  which  will  be  briefly  mentioned  here. 

The  situation  of  the  fistula  was  evidently  high  up  in  the 
alimentary  canal  as  was  evidenced  by  the  irritation  produced 
upon  the  skin  by  the  discharges. 

It  has  been  a  common  observation  that  the  degree  of  derma- 
titis surrounding  an  intestinal  fistula  becomes  more  pronounced 
as  the  situation  of  the  opening  approaches  the  duodenum.  The 
usual  colostomy  made  in  the  large  bowel  causes  no  cutaneous 
irritation.  It  seems  not  unlikely  that  the  pancreatic  juice 
is  chiefly  responsible  for  this  condition,  as  no  fistula?  are  so 
intensely  irritating  to  the  skin  as  those  produced  by  opening 
and  draining  pancreatic  cysts  which  have  retained  some 
communication  with  the  secreting  gland.  In  two  other  cases  of 
high  fistula  now  present  in  the  wards,  it  has  been  necessary  to 
place  the  patients  in  a  continuous  bath  to  control  this  acute 
eroding  dermatitis.  One  was  the  result  of  a  temporary  fistula 
at  the  site  of  suture  following  a  pylorectomy  for  carcinoma; 
the  other  was  resultant  to  the  establishment  of  a  jejunostoiny 
for  post-operative  obstruction.  Biliary  fistulas  are  unirritating. 
Gastric  fistula'  are  commonly  not  followed  by  cutaneous 
inflammation. 


December,  1898,  weight  93  His. 
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A  method  of  determining  the  exact  distance  of  the  fistula  from 
the  stomach  was  suggested  by  the  accidental  discovery  thai 
oysters  were  discharged  from  the  opening  a  short  time  after 
ingestion,  practically  unchanged.  A  piece  of  ligature  silk  was 
sewed  through  one  of  these  before  it  was  swallowed  and  three 
hours  later  the  oyster  appeared  at  the  fistula.  On  careful 
measurement  it  was  found  that  3  feet  11  inches  of  string 
reached  from  the  patient's  teeth  to  the  fistula.  Peristaltic 
action  was  so  strong  and  tugged  at  the  string  so  vigorously 
after  the  oyster  had  been  expelled  that  the  patient  had  tie, I  the 
buccal  end  of  it  about  a  lead  pencil,  which  he  was  wearin° 
between  his  teeth  like  a  bit  to  prevent  the  string's  disappear 
ance.  This  measurement  showed  the  fistula  to  be  high  in  the 
jejunum,  possibly  one  foot  below  the  duodenum. 

Physical  examination  of  the  stomach  showed  that  there  was 
no  dilatation  despite  the  extraordinary  amounts  of  food,  solid 
and  liquid,  with  which  the  patient  was  accustomed  to  gorge 
himself  at  freqnent  intervals.  Naturally  a  condition  of  chronic 
gastritis  was  present  and  the  stomach  contents  after  test  meals 
showed  great  variability  on  chemical  examinations.  The 
reaction  was  always  acid, sometimes  due  to  free  HC1,  sometimes 
when  this  was  absent,  to  fatty  acids.  This  lack  of  constaney 
iu  the  analysis  of  the  gastric  secretions  unfortunately  led  to 
some  variability  in  the  results  of  many  of  our  observations. 

Hhs  propulsive  power  of  the  stomach  and  intestine  above  the 
fistula  was  very  great.  A  glass  of  milk  given  on  an  empty 
stomach  on  one  occasion  began  to  appear,  acid  in  reaction  and 
finely  coagulated,  at  the  fistula  in  one  minute  and  had  been 
entirely  recovered  in  four  minutes.  This  rapid  emptying  of 
the  stomach  seemed  most  extraordinary.  The  patient  had 
learned  to  prevent  this  immediate  loss  of  food  by  swallowing 
large  unmasticated  pieces  of  meat  and  vegetables  so  that  he 
would  occasionally  succeed  in  obstructing  the  pylorus  and 
apparently  at  times  the  fistula  itself,  thus  allowing  of  some 
absorption  by  the  bowel  above  or  possibly  of  some  passage  by 
the  fistula.  When  the  stomach  was  empty,  peristalsis  of  the 
proximal  bowel,  seen  through  the  thin  parietes  covering  the 
hernia,  was  especially  active  and  associated  with  "gnawing 
cramps"  and  the  mucous  membrane  would  protrude  from  the 
fistula  to  such  an  extent  that  on  one  occasion  it  became  nearly 
strangulated  when  food  had  been  withheld  for  12  hours.  1 1  If. 
Photograph  I.) 

This  motive  activity  was  further  shown  by  the  fact  that  cold 
beverages  would  appear  at  the  fistula  before  they  had  been 
termed  to  the  body  temperature.  A  glass  of  ice  water  would 
reduce  the  temperature  at  the  fistula  a  full  degree  while 
I  was  being  discharged,  and  at  such  times  the  coils  of 
intestine  adherent  in  the  hernial  sac  felt  perceptibly  cold  to 
the  hand. 

Attempts  to  determine  the  absorptive  power  of  the  stomach 
were  unsatisfactory.  The  fistula  was  too  tender  to  allow  the 
wearing  of  any  apparatus  to  collect  the  discbarge.  Under 
or  Unary  circumstances  when  the  stomach  was  empty  there 
seemed  to  be  no  diminution  whatever  in  the  fluids  collected 
from  the  quantity  taken  into  the  stomach.  Whether  there  was 
some  absorption  when  the  bowel  or  fistula  was  blocked  with 
food  could  not  be  certified. 
The  reaction  at  the  fistula  despite  its  proximity  to  the  pan- 
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creatic  ducts  was  quite  uniformly  acid,  increasing  in  degree 
during  digestion.  It  was  due  largely  to  the  presence  of  fatty 
acid. 

Some  observations  of  great  interest  were  made  with  Dr. 
Clopton  on  the  bacteriology  of  the  contents  of  the  bowel  under 
various  conditions.  These  will  be  published  in  full  in  a  forth- 
coming paper  on  the  flora  of  this  part  of  the  intestinal  tract. 
The  great  variation  of  the  gastric  acidity,  chiefly  in  IK/I, 
unfortunately  made  these  observations  at  times  somewhat 
uncertain.  During  active  digestion  on  a  mixed  diet  the  flora 
of  the  discharge  showed  great  diversity  of  organisms.  It  was 
found  that  several  varieties  of  pathogenic  bacteria  taken  into 
the  mouth  in  inoculated  milk  could  be  recovered  readily  and 
grown  at  the  fistula.  We  also  succeeded  in  demonstrating  that 
the  ingestion  of  a  sterilized  diet,  the  mouth  meanwhile  being 
rendered  as  (dean  as  possible  by  frequent  antiseptic  washes. 
was  followed  by  a  pronounced  diminution  in  the  number  of 
colonies  on  plates  inoculated  from  the  lumen  of  the  proximal 
bowel.  For  forty-eight  hours  before  the  operation  every  pre- 
caution was  taken  to  prevent  the  entrance  of  micro-organisms 
through  the  mouth,  and,  at  the  time  of  operation,  cultures 
taken  from  that  part  of  the  bowel  above  the  fistula,  where  a 
partial  resection  was  rendered  necessary,  remained  sterile,  and 
no  organisms  could  be  demonstrated  on  stained  preparations 
from  the  mucosa.  Kesection  and  "  end-to-end  "  suture  followed 
by  closure  of  the  parietes  without  drainage,  under  such  cir- 
cumstances, is  attended  with  little  risk. 

I  regard  this  as  an  all-important  procedure,  when  time  per- 
mits, in  the  preparation  of  a  patient  for  a  laparotomy  during 
which  the  bowel  is  likely  to  be  opened  or  when  a  resection  and 
suture  is  premeditated.  The  results  of  observations  in  this 
direction  during  the  past  year  will  be  published. 

Treatment  of  Acute  Otitis  Media  following:    Influenza.— Dr. 

Theobald. 

I  wish,  to-night,  to  speak  more  especially  of  the  abortive 
treatment  of  these  cases  when  one  can  see  them  in  the  earliest 
stage. 

There  have  been,  as  you  probably  know,  an  exceptional 
number  of  serious  ear  troubles  following  the  influenza  or 
grippe.  The  statistics  bearing  upon  this  subject  that  Dr. 
Bacon  gives  in  his  recently  published  treatise  upon  the  ear 
are  interesting.  lie  says  that  a  few  years  ago  12  to  20  cases 
of  mastoid  disease  were  abouf  Hie  average  met  with  in  the 
course  of  a  year  in  the  New  York  Eye  and  Ear  Infirmary, 
while  in  1897  there  were  161  mastoid  operations.  He  attrib- 
utes this  great  increase  to  the  prevalence  of  influenza. 

The  most  serious  involvements  are  those  in  which  the  brain 
is  affected.  This  may  happen  in  several  ways.  Epidural 
abscess  is  one  of  the  more  common  forms,  anil  purulent  menin- 
gitis is  another.  Abscess  of  the  brain  substance  itself  or 
thrombosis  of  the  lateral  or  sigmoid  sinus  are  other  ways  in 
which  the  brain  may  be  involved. 

Tie-  modes  of  infection  of  the  middle  ear  may  be  referred  to 
in  passing.  The  most  common  way  is  through  the  Eustachian 
tube.  Nature  has  provided  a  means  for  lessening  the  likeli- 
hood of  this  happening,  the  ciliated  epithelium  of  the  Eustachian 
tube  acting  iu  such  a  way  as  to  hinder  the  entrance  of  bacteria 
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from  the  nasal  cavity  into  the  middle  ear,  but  it  is  only  partially 
successful.  Another  route  of  infection  is  through  a  perfora- 
tion in  the  tympanic  membrane.  The  infection  may  occur 
also  through  the  blood-vessels  or  the  lymphatics. 

Various  micro-organisms  have  been  found  in  suppurative 
middle  ear  inflammations.  The  staphylococcus  aureus  and 
albus,  the  streptococcus  pyogenes  and  the  pneumococcus  are 
among  the  most  common,  the  two  first-named  being  found 
especially  in  the  milder  cases.  The  micro-organism  that  is 
supposed  to  be  the  cause  of  influenza  is  occasionally  found,  but 
is  usually  accompanied  by  other  organisms.  My  own  expe- 
rience is,  that  the  purulent  infection  occurs  very  frequently, 
only  after  perforation  of  the  tympanic  membrane.  This  is  not 
always  so,  for  often  when  the  tympanic  membrane  is  incised 
pus  escapes;  but  not  infrequently  the  discharge  is  not  puru- 
lent but  sero-mucoid,  tinged  with  blood,  and  does  not  until 
later  become  purulent.  It  is  a  very  difficult  matter,  even  with 
antiseptic  precautions,  to  prevent  infection  after  a  perforation 
has  occurred  or  an  incision  has  been  made  through  the  tym- 
panic membrane,  for  one  cannot  sterilize  the  skin  of  the 
external  auditory  canal  as  thoroughly  as  the  skin  upon  other 
parts  of  the  body  may  be  sterilized. 

Every  one  is  familiar  with  the  symptoms  of  inflammation  of 
the  middle  ear.  Pain  is  the  most  prominent  symptom,  and 
deafness  occurs,  but  the  pain  is  so  great  as  to  prevent  attention 
being  called  to  the  latter.  Tinnitus  aurium  is  usually  present. 
The  temperature,  in  children  especially,  is  apt  to  run  high. 
Even  in  uncomplicated  cases  in  children  it  may  reach  105°. 
In  adults  we  are  not  apt  to  have  so  high  a  temperature  unless 
there  are  serious  complications. 

In  the  beginning  of  the  attack,  if  we  inspect  the  ear  with  the 
mirror  and  speculum,  we  will  see  a  hyperemia  of  the  upper 
part  of  the  membrane,  especially  of  Schrapnell's  membrane, 
and  running  down  the  handle  of  the  malleus  will,  perhaps,  note 
a  line  of  congested  vessels.  A  little  later,  the  whole  membrane 
becomes  red  and  loses  its  normal  appearance.  If  the  attack 
runs  a  little  longer  we  shall  usually  find  evidences  of  fluid  in 
the  tympanic  cavity,  causing  bulging  of  the  membrane,  usually 
of  the  posterior  and  lower  quadrant,  but  sometimes  of  the  mem- 
brana  flacciila. 

What  I  want  to  speak  of  more  particularly  is  the  early  treat- 
ment of  these  middle  ear  inflammations,  especially  of  those 
cases  following  the  grippe.  I  believe,  in  the  large  majority  of 
instances,  if  we  can  see  these  cases  early,  that  is,  within  a  few 
hours  of  the  onset  of  the  pain,  we  can  cut  short  the  attack.  I 
think  it  is  greatly  to  be  desired  that  this  should  be  accom- 
plished, for  if  the  inflammation  is  not  controlled  promptly  it 
is  extremely  difficult  to  prevent  suppuration.  Even  when  this 
occurs,  most  of  these  cases,  it  is  true,  do  well ;  but  we  never 
know  when  serious  complications  may  supervene. 

I  have  recently  met  with  the  most  rapid  death  following  ear 
disease  that  I  have  ever  encountered.  The  patient  had  had 
influenza,  had  been  out  and  exposed  to  cold,  and  was  taken  on 
Friday  with  ear-ache.  She  suffered  severe  pain  Friday  night 
and  Saturday  and  was  given  morphia  liberally  to  relieve  the 
pain.  On  Sunday  she  showed  signs  of  nervousness  and 
irritability,  and  when  I  saw  her,  for  the  first  time,  on  Tuesday 
evening  she  was  delirious,  had   a  temperature  of  105°,  and 


a  very  rapid  pulse,  and  a  look  into  the  eyes  satisfied  me 
that  there  was  commencing  optic  neuritis. 

There  was  no  reason  to  suppose,  in  this  case,  that  the  mas- 
toid process  was  involved,  but  it  was  evident  that  there  had 
been  a  direct  extension  to  the  brain  from  the  tympanum,  and 
there  was  no  doubt  of  the  existence  of  a  meningitis.  An  exten- 
sive operation  upon  the  brain  suggested  itself  as  a  possible 
means  of  relief  and,  at  my  suggestion,  Dr.  Finney  saw  the  case, 
but  he  thought  the  condition  of  the  patient  was  such  that  no 
operation  was  advisable,  and  she  died  on  the  following  morn- 
ing. This  is  an  extreme  instance  of  how  rapidly  ear  disease 
may  induce  fatal  brain  complications.  If,  then,  we  can  abort 
these  cases,  in  which  such  a  result  is  a  possibility,  it  is  most 
important  to  make  the  attempt  and  make  it  early.  The  plan 
of  treatment  which  I  recommended  years  ago,  and  for  which  I 
have  been  given  considerable  credit,  although  I  do  not  deserve 
it,  as  the  suggestion  was  not  original  with  me,  is  the  using  in 
the  ear  of  a  solution  of  atropia,  to  which  I  have  added  more 
recently  cocaine.  I  prescribe  either  a  watery  solution  of 
atropia?  sulphate  and  cocaine  muriate,  or  a  solution  of  the 
alkaloids  of  atropia  and  cocaine  in  oil  of  sweet  almonds.  In 
either  case  the  strength  of  the  solution  is  half  a  grain  of 
atropia  and  one  grain  of  cocaine  to  the  drachm.  The  advan- 
tage of  the  oily  solution  is  that  it  remains  in  contact  with  the 
tympanic  membrane  for  a  longer  time  and  so  favors  freer 
absorption,  and  further,  if  there  is  a  perforation  of  the  mem- 
brane present  it  is  not  so  likely  to  find  its  way  through  the 
Eustachian  tube  to  the  throat  and  produce  constitutional 
effects.  When  the  solution  is  to  be  put  into  the  ear  the  patient 
should  lie  down  with  the  affected  ear  up,  and  should  be  kept 
in  this  position  for  at  least  ten  minutes,  so  that  the  solution 
may  remain  upon  the  tympanic  membrane.  A  little  cotton 
can  then  be  put  in  the  ear  and  the  head  raised. 

Eight  drops  of  the  solution,  warmed  (5  or  G  drops  in  the 
case  of  children),  are  used  at  a  time.  This  means  about  1-15 
grain  of  atropia;  but  the  absorption  is  very  imperfect  and  there 
is  no  danger  of  constitutional  effects  from  the  application, 
unless  a  perforation  of  the  membrane  exists.  Where  this  is 
the  case,  however,  one  should  be  a  little  cautious,  and  I  always 
speak  of  the  possibility  of  constitutional  effects,  and  advise 
accordingly.  The  instillations  may  be  repeated  3  or  1  times  a 
day  as  long  as  pain  is  present.  I  have  seen  occasionally  slight 
evidences  of  the  systemic  action  of  atropia  from  this  plan  of 
treatment,  but  never  anything  alarming.  In  addition  to  this 
local  treatment  I  give  small  doses  of  calomel  every  hour  or 
half  hour  until  the  bowels  are  freely  moved,  and  if  the  effect 
of  the  calomel  in  this  respect  is  slight  I  prescribe  a  saline 
cathartic. 

The  result  of  this  plan  of  treatment,  if  only  one  sees  the  case 
in  its  incipiency,  is  usually  extremely  satisfactory.  The  pain 
is  often  relieved  within  a  few  hours  and  the  inflammatory 
process  controlled  so  effectually  that  in  the  majority  of  cases 
an  incision  of  the  membrane  or  a  spontaneous  perforation  is 
avoided. 

After  the  acute  symptoms  have  subsided,  the  tinnitus  and 
deafness  which  are  apt  to  remain  are  benefited  by  liberal  doses 
of  muriate  of  ammonia — ten  grains,  three  or  four  times  a  day. 
If  the  pain  is  not  controlled  by  the  cocaine  and  atropia  instil- 
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lations.  antikamnia  or  phenacetine  may  be  ad  ministered,  or,  if 
necessary,  morphia.  It  is  not  safe,  of  course,  to  wait  indefi- 
nitely for  the  effects  of  this  treatment  ;  but  my  experience  with 
it  has  been  so  favorable  that  I  am  sure  I  wait  longer  than 
many  do  before  incising  the  tympanic  membrane.  If  it  is 
evident  that  the  tympanum  is  distended  with  fluid  a  free 
incision  should  be  made,  preferably  through  the  posterior  por- 
tion of  the  membrane. 

One  does  not  make  a  small  puncture,  as  was  formerly 
advised,  but  a  free  incision,  beginning  it  well  up  and  carrying 
it  down  parallel  with,  and  close  to,  the  posterior  margin  of  the 
membrane.  After  this  the  ear  should  be  syringed  with  a 
saturated  solution  of  boracic  acid  two  or  three  times  a  day.  and 
if  this  does  not  control  the  suppuration  a  solution  of  bichlo- 
ride of  mercury,  1  to  8000  to  1  to  4000,  may  be  employed 
instead. 

The  effect  upon  the  hearing  in  these  cases  is  not  usually 
disastrous.  In  the  mastoid  cases  the  impairment  is  often  pro- 
nounced and  permanent.  In  the  milder  suppurative  cases, 
however,  we  expect  a  complete  restoration  of  the  hearing. 

Dr.  Reik.  — I  would  like  to  add  a  few  words  to  what  Dr. 
Theobald  has  said  concerning  the  treatment  of  these  cases. 
As  Dr.  Theobald  has  already  said,  there  has  been  a  larger 
number  of  cases  of  otitis  media  accompanying  or  following  the 
recent  epidemic  of  grippe  than  has  occurred  in  the  past.  I 
fully  agree  with  the  method  of  treatment  he  has  outlined 
except  that  I  am,  perhaps,  in  favor  of  incising  the  drum 
membrane  at  an  earlier  stage. 

Wishing,  however,  to  avoid  an  operation  wherever  possible, 
I  have  frequently  made  use  of  local  blood-letting  in  addition 
to  the  treatment  described  by  Dr.  Theobald.  I  apply  one  or 
two  leeches  over  the  mastoid  region  and  allow  the  bleeding  to 
continue  for  some  time  after  their  removal.  It  is  remarkable 
in  many  cases  to  note  the  great  relief  that  follows  almost 
immediately  upon  their  application.  The  pain  ceases  to  such 
an  extent  that  the  patient  soon  falls  asleep  and  the  inflamma- 
tion is  retarded. 

Dr.  Theobald. — There  can  be  no  doubt  of  the  value  of 
local  blood-letting  in  these  cases. 

Dr.  Finkey. — I  saw  the  case  Dr.  Theobald  referred  to,  a 
few  hours  after  Dr.  Theobald  saw  her.  She  was  then  coma- 
tose, with  a  pulse  that  could  hardly  be  counted,  a  tempera- 
ture of  105  to  106  degrees,  very  high,  and  utterly  beyond  opera- 
tive aid. 

There  was  at  that  time  no  evidence  that  would  aid  in  the 
localization  of  the  trouble.  There  had  been  no  paralysis,  no 
muscular  contractions ;  the  pupils  were  of  the  same  size  and 
there  was  no  evidence  of  any  trouble  or  any  other  evidence 
that  I  could  detect  by  examination  or  the  history  of  the  case, 
that  would  aid  in  localizing  the  process,  and  even  had  we  got- 
ten any  idea  of  the  location  of  the  trouble,  I  thought  at  that 
time,  there  would  have  been  no  use  in  operative  inter- 
ference. 

I  saw  one  other  case,  just  a  day  or  two  before  this  one,  that 


was  similar  in  many  respects,  only  of  more  happy  termination. 
Also  a  young  woman,  sick  for  two  or  three  days,  had  bad 
grippe  and  recovered  from  that  apparently,  and  a  week  later 
complained  of  headache  which  lasted  for  some  time,  only 
very  intense  she  said,  and  always  referred  to  right  ear.  After 
a  few  days  she  noticed  a  certain  amount  of  discharge  on  the 
pillow  in  the  morning,  supposed  to  be  from  the  ear,  although 
the  physician  who  saw  her  said  he  could  find  no  discharge 
from  the  ear,  nor  was  there  any  discharge  from  either  ear  that 
I  could  detect  at  the  time  I  saw  her.  The  drum  upon  that 
side  was  ruptured,  she  was  stupid,  dull,  very  different  from 
the  usual  vivacious  temperament.  Could  be  roused  enough  to 
answer  questions  intelligently,  but  it  required  considerable 
effort  to  rouse  her.  Upon  pressure  over  the  mastoid  she 
evinced  some  pain.  No  swelling  or  other  evidence  of  mastoid 
trouble. 

We  thought  it  best  to  open  the  mastoid  and  did  so  and 
found  no  evidence  of  trouble  so  far  as  I  could  detect.  I  con- 
tinued the  opening  in  the  bone  until  I  exposed  the  lateral 
sinus  and  punctured  that.  It  bled  very  vigorously  and  1  came 
to  the  conclusion  that  the  lateral  sinus  was  not  at  any  rate 
thrombosed.  I  drained  the  wound,  and  the  patient  from  that 
time  made  a  rapid  recovery  and  is  now  entirely  well. 

Some  Objections  to  the  Neurone  Theory. — Dr.  Paton. 

The  investigations  of  Apathy,  Bethe  and  Nissl  have  shown 
that  the  ganglion  cells  in  the  spinal  cord  and  brain  contain  a 
specific  fibrillar  substance  essentially  different  from  the  proto- 
plasm of  the  cell  body  and  its  processes.  This  substance  can 
be  stained  by  several  different  methods.  Little  is  known  of  its 
origin.  It  may  be  shown  to  be  an  integral  part  of  the  ganglion 
cell  or  it  may  develop  from  other  cells  in  the  nervous  system, 
or  it  has  been  suggested  that  it  may  be  the  product  of  both 
kinds  of  cells. 

Until  it  has  been  determined  histogenetically  that  the  fibril- 
lary substance  is  a  part  of  the  ganglion  cell  it  is  an  assumption 
to  speak  of  these  cells  as  units  or  individuals.  The  picture 
of  the  ganglion  cell,  obtained  by  the  use  of  Nissl's  methylene- 
blue  method,  is  the  negative  of  that  given  by  Bethe's  new  stain. 
The  achromatic  tracts  in  the  first  correspond  to  the  colored 
tracts  or  fibrils  in  the  second  specimen.  Nissl  believes  that 
the  fibrillary  substance  is  present,  not  only  in  the  cells,  but 
exists  in  large  masses  in  the  intercellular  substance  and  is  one 
of  the  important  constituents  of  the  grey  substance. 

In  the  main  the  fibrils  follow  the  distribution  of  the  den- 
drites and  axons.  The  life  of  the  fibrils  undoubtedly  depends 
upon  the  preservation  of  the  myelin  sheath.  There  is  nothing 
revolutionary  in  the  new  discoveries  in  relation  to  the  studies 
of  the  degeneration  of  nerves.  Little  has  been  done  in  studying 
degenerations.  Bethe  has  cut  peripheral  nerves  and  found  that 
the  fibrils  degenerated,  and  that  in  a  short  time  there  is  nothing 
left  but  granular  masses.  There  is  a  great  deal  of  interesting 
work  to  be  done  on  this  subject.  Nissl  emphasizes  the  import- 
ance of  the  nerve  cell  as  a  nutritive  centre.  If  later  the  fibrils 
are  proved  to  develop  in  the  nerve  cell, and  not  from  other  cells, 
it  will  no  longer  be  an  assumption  to  speak  of  the  nei 
as  a  unit. 
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A  BIOGRAPHICAL  SKETCH  OF  JOHN  ARCHER,  M.  B.:; 


By  One  of  his  Descendants. 


John  Archer,  M.  B.,  was  a  son  of  Thomas  Archer,  a  descend- 
ant of  an  English  family  that  had  settled  in  the  north  of 
oeland  ;  whence  he  emigrated  to  America  with  several  brothers 
before  the  middle  of  the  last  century  ;  and  after  a  brief  sojourn 
in  Cecil  county,  Maryland,  removed  to  what  is  now  Harford 
(then  part  of  Baltimore)  county,  where  his  son  John  was  born 
near  the  present  village  of  Ghurchville,  on  the  5th  of  May, 
1741.  Besides  farming,  Thomas  Archer  was  agent  for  several 
extensive  iron  works  in  the  vicinity.  He  also  drew  up 
indentures  for  his  neighbors,  auctioned  off  goods,  etc.,  and 
Hras  acquired  a  considerable  estate.  Among  his  other  enter- 
prises, he  set  up,  on  his  own  premises,  a  skilled  blacksmith, 
jphicb,  no  doubt,  gave  rise  to  the  false  assertion  that  he  him- 
self worked  at  the  trade.  His  wife,  Elizabeth  (Stevenson) 
Archer  was  also  of  an  English  family  that  had  settled  in  the 
north  of  Ireland.  Of  their  five  children,  four  were  swept  off 
ir  infancy  by  a  malignant  epidemic,  the  subject  of  this 
sketch  barely  escaping  death  from  the  same  disease ;  and  from 
li.n  all  of  the  name  in  Maryland  who  are  in  any  degree  what- 
ever related  to  the  family,  are  descended. 

John  Archer  was  educated  in  part   at  West  Nottingham 

•Presented  to  the  March  (1809)  Meeting  of  the  Johns  Hopkins 
Historical  Club. 


Academy,  in  Cecil  county,  a  school  of  wide  repute,  in  charge 
of  Rev.  Samuel  Finley,  a  learned  minister,  its  founder,  who 
was  subsequently  called  to  the  presidency  of  Princeton  College. 
Among  his  classmates  at  this  academy  were  two  of  Mrs. 
Finley's  nephews,  Dr.  Benjamin  Rush  and  his  brother  Judge 
Rush,  with  the  former  of  whom  he  enjoyed  a  lifelong  intimacy. 

In  1760  John  Archer  graduated,  A.  15.,  at  Princeton,  and 
A.  M.,  in  1763.  Meanwhile,  in  February,  1762,  he  advertised 
that  he  would  open  a  Grammar  School  in  Baltimore  Town. 
There  is  reason  to  believe,  however,  that  this  project  was  neyer 
initiated,  as  he  soon  afterwards  entered  upon  the  study  of 
theology  under  Presbyterian  auspices  and  progressed  so  far 
as  to  preach  his  trial  sermon — which  is,  I  believe,  still  extant 
—but,  on  being  examined  for  ordination,  he  failed  to  pass  the 
ordeal.  The  record  of  his  examination  by  the  Presbytery  of 
New  Castle  is  worth  giving  here  in  full,  if  for  nothing  else, 
as  a  specimen  of  human  inconsistency  as  to  the  time-being,  and 
fallibility  as  to  the  future.     It  runs  to  the  following  effect: 

"30  Aug,  1764.  Mr.  John  Archer  having  at  last  meeting  of 
Presbetery  offered  himself  for  Tryals  as  a  candidate  for  the  sacred 
ministry,  then  delivered  a  discourse  by  way  of  specemine,  on  a 
text  that  had  been  assigned  him.  He  was  also  examined  at  some 
length  in  the  Latin,  Greek  &  Hebrew  languages,  his  own  experience 
in  religion  &  on  some  points  of  divinity  ;  but  the  Pb'y  not  having 
time  fully  to  satisfy  themselves  thought  it  best  not  to  enter  him 
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then  on  their  minutes,  &  only  recommended  to  him  another  sub- 
ject for  a  discourse  by  way  of  specimine.  Mr.  Archer  now 
delivered  said  discourse  &  was  further  examined  on  the  article  of 
experimental  religion.  The  Pb'y  upon  solemnly  considering  the 
whole,  do  so  far  sustain  his  answers  on  the  several  Branches  of 
Examination  &  particularly  said  Specimine,  as  to  enter  him  upon 
further  tryals,  &  appoint  him  to  compose  an  exegesis  upon  the 
question,  "In  quofundatur  obligatio  moralis?  "  [What  is  the  basis 
of  the  moral  obligation?]  &  a  discourse  on  Romans  VII.  15.  ["  For 
that  which  I  do,  I  allow  not:  for  what  I  would,  that  do  I  not :  but 
what  I  hate,  that  do  I."] 

"6th  Dec,  1764.  The  Pb'y  proceeded  to  hear  the  exegesis  given 
to  Mr.  Archer  by  our  last,  &  further  examined  him  on  Logick,  & 
asked  him  some  questions  on  Divinity  ;  &  on  the  whole,  unan- 
imously judge  that  though  we  would  gladly  encourage  youths  who 
offer  themselves  for  the  sacred  ministry  yet  think  Mr.  Archer 
through  the  whole  course  of  his  tryals  discovers  such  a  want  of 
knowledge  in  divinity  &  the  other  particulars  he  has  been 
examined  on,  as  well  as  such  an  incapacity  to  communicate  his 
ideas  on  any  subject,  y'  we  cannot  encourage  him  to  prosecute  his 
tryals  for  the  Gospel  ministry  any  further." 

Now,  it  is  evident  from  the  record  itself  that  the  candidate, 
in  the  opinion  of  the  Presbytery,  was  well  versed  in  all  the 
essential  branches  except  as  to  some  points  of  the  denomi- 
national creed.  And  as  to  his  "  utter  incapacity  to  communi- 
cate his  ideas  on  any  subject,"  it  is  a  sufficient  answer  to  say, 
that  the  Presbytery  had  just  declared,  as  the  record  runs,  that 
he  was  particularly  satisfactory  in  his  discourse  or  sermon 
before  delivered. 

Col.  Nathaniel  Ramsay,  the  hero  of  Monmouth,  is  authority 
for  the  statement  that  he  was  present  when  John  Archer 
underwent  his  trial  before  the  Presbytery  ;  and  that  his  failure 
of  ordination  was  "  because  he  did  not  give  entire  satisfaction 
on  some  doctrinal  points."* 

In  the  spring  of  1765  he  became  a  pupil  of  Dr.  Morgan, 
who,  in  the  following  November,  began  the  initiatory  course 
of  medical  lectures  in  Philadelphia  College,  with  Dr.  Shippen 
as  his  colleague, — these  two  being  the  founders  of  the  depart- 
ment of  medicine  in  that  institution,  afterwards  the  University 
of  Pennsylvania. 

About  this  time  he  wrote  as  follows  to  his  future  wife: 

"  ....  I  am  daily  at  Dr.  Morgan's  shop,  &  on  Mondays,  Wed- 
nesdays &  Fridays  attend  his  Lectures — the  Course  is  four  Pistoles 
&  a  Dollar.  Tuesdays,  Thursdays  &  Saturday's  Dr.'  Shippen's — 
the  course,  six  Pistoles  ....  I  have  concluded  to  remain  in 
Philadelphia  until  Spring  come  a  year." 

In  February,  1767,  he  wrote  to  the  same  lady — then  his 
wife— the  following,  which,  as  1  believe  no  account  of  the 
case  has  ever  appeared  in  print,  may  be  of  interest  at  present: 
"  ....  A  monster  was  lately  born  in  Charles  Town  [Cecil  Co., 
Md.]  in  the  shape  of  two  negro  children  in  one.  They  have  two 
heads,  four  arms  &  four  legs,  distinctly  &  regularly  formed  ;  they 
are  united  from  the  shoulders  to  a  little  below  the  navels  &  lie  in 
each  others'  arms,  and  each  having  its  arm  under  the  other's  head. 
This  wonder  of  nature  is  now  in  Town. — I  saw  it  yesterday.  It 
has  been  opened,  &  the  bowels  are  distinct  &  separate,  as  in  two 
infants,  ought  to  be.  One  of  them  presented  near  half  an  hour  to 
the  world  before  the  other  &  was  alive  at  its  first  appearance.    The 


*Col.  Ramsay  made  this  statement  to  my  father,  Dr.  Robert  H. 
Archer,  one  of  John  Archer's  sons,  who  at  that  time  was  his 
family  physician  and  who  communicated  it  to  me. 


midwife  gave  up  the  delivery,  which  was  afterwards  executed  by 
the  owner  of  the  wench,  who  himself  understood  nothing  of  the 
business.     The  owner  is  John  Kirkpatrick  of  Charles  Town." 

On  the  6th  April,  1767,  he  wrote  to  his  wife : 

"  .  .  .  .  It  will  be  some  time  before  I  can  go  down  [to  Maryland.] 
Dr.  Morgan's  Lectures  will  not  begin  before  May  20th,  &  I  am 
determined  to  hear  them  to  the  last.     Dr.  Bond's  will  not  begin 

until  ye  last  of  May.*    However,  I  shall  not  wait  for  his 

Dr.  [Robert]  Harris  has  taken  Dr.  Bayard  as  a  partner  in  the  drug 
business  &  Practice  of  Physic."]- 

April  21st,  1767,  he  writes  to  the  same : 

"  .  .  .  .  All  prospect  of  entering  into  partnership  with  Dr. 
Boyd  of  Lancaster  is  vanished.  Therefore  I  still  have  the  wide 
world  to  seek  where  to  pitch  my  tent." 

In  the  summer  of  that  year — between  his  second  and  third 
course  of  lectures— he  proceeded  to  put  into  practice,  .among 
the  denizens  of  New  Castle  County,  Delaware,  the  professional 
knowledge  which  he  had  acquired.  He,  no  doubt,  gave  this 
locality  a  temporary  preference  over  the  place  of  his  nativity 
merely  because  it  was  much  more  convenient  to  Philadelphia, 
where  his  medical  education  was  yet  to  be  completed.  His 
ledgers  show  that  during  his  two  years  residence  in  Delaware 
he  attended  212  families,  receiving  for  his  services  about 
$1000,  nearly  three-fourths  of  it  in  money — the  remainder  in 
rent,  produce  or  labor,  including  the  work  of  mechanics. 
About  one-third  of  them  paid  nothing  at  all.  There  is,  in 
his  ledger,  kept  while  practising  in  Delaware,  a  prescription, 
which,  though  a  little  humiliating,  it  is  the  duty  of  the 
faithful  biographer  to  record.  It  may  perhaps  be  condoned, 
for  the  reasons  that  it  is  the  only  one  of  the  kind  in  all  his 
ledgers,  and  that  it  antedated  his  diploma — though,  truth  to 
say,  only  a  few  days. 

The  entry  runs  in  this  wise  : 

"  Rev.  Mr.  Elihu  Spencer  Dr.  1768  June  6th 
Milleped  :  ppl  for  your  Daughter." 

This,  of  course,  was  to  be  taken  in  one  dose;  and  there 
being  no  other  prescription  entered  for  that  particular  patient, 
though  the  attendance  upon  the  family  was  quite  extended, 
it  is  fair  to  infer  that  it  either  killed  or  cured.  At  that  date 
such  revolting  prescriptions  were  nearly  out  of  vogue,  though 
once  an  every-day  matter.  Dr.  Buckler  Partridge,  who 
came  from  England  and  practised  in  what  is  now  Harford 
county,  Md.,  from  1715  until  about  1750,  was  wont  to  dose 
his  unfortunate  patients— as  his  prescription  book  still  extant 
amply  shows — not  only  with  millepeds,  but  with  "juleps  of 
goat's  blood,"  "powdered  bees,"  and  "dried  viper's  flesh  ";  and, 
as  if  these  were  not  enough  in  themselves,  his  favorite  vehicle 
for  conveying  them  into  the  wretched  patient's  stomach,  was 
a  copious  draught  of  nauseating  "frog-spawn  water."  And 
yet  Dr.  Partridge  was  the  leading  physician  of  his  day  there- 
abouts.    Even   "Hooper's  Medical  Dictionary,"   a  standard 


*  Dr.  Thomas  Bond  at  this  time  delivered  clinical  lectures  at  the 
Pennsylvania  Hospital.  In  May,  1768,  he  was  elected  to  the  chair 
of  clinical  medicine  in  the  new  institution. 

t  Dr.  Robert  Harris  was  a  brother  of  Dr.  John  Archer's  wife.  He 
was  a  very  prominent  member  of  the  profession. 
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work  of  only  fifty  years  ago.  contains  the  following  prescrip- 
tion, which,  for  sheer  loathsomeness  may  perhaps  be  said  to 
exceed  them  all :  "For  very  obstinate  jaundice :  Theexpressed 
juice  of  40  or  50  living  millepeds  given  in  a  mild  drink." 

After  attending  his  third  course  of  lectures — Dr.  Kuhn 
having  meanwhile  been  added  to  the  faculty — tl 
Bachelor  of  Medicine  was  conferred  upon  him  and  nine  other 
students  on  the  ".21st  of  June,  176$.  This  being  the  first 
occasion  in  America  of  the  conferring  of  a  medical  degree,  it 
was  to  be  expected  that  even  under  ordinary  circuit 
contention  would  arise  as  to  who  should  be  the  recipient  of 
the  very  first  honor  of  the  kind  in  the  new  world.  Unfortu- 
nately in  this  particular  case  the  decision  was  greatly 
complicated  by  the  fact — which  soon  became  known — that 
the  faculty  of  the  College,  most  of  whom  had  been  educated 
in  England,  wished  to  show  their  respect  for  the  mother 
country  by  conferring  the  first  diploma  upon  the  only  English- 
man among  the  candidates — Jonathan  Potts.  But,  with  the 
recent  attempted  humiliations  of  the  odious  stamp-act  fresh 
upon  their  memory,  the  glorious  nine  regarded  this  loyal 
ssion  as  a  downright  insult.  After  a  vain  protest,  they 
threatened  to  demand  certificates  of  their  successful  exam- 
ination,— armed  with  which,  they  would  secure  the  coveted 
parchments  from  the  neighboring  College  at  Princeton.  That 
settled  the  question.  The  thought  of  losing  all  except  one  of 
their  graduating  class,  and  he  a  foreigner,  was  more  than  the 
intensest  loyalty  could  have  endured.  The  rebels  were  told 
to  arrange  the  matter  among  themselves.  This  they  did  by 
compromising  upon  the  alphabetical  order.  It  may  seem  a 
little  strange  that  this  was  preferred  to  a  decision  by  lot, — 
usually  the  fairest  way  in  such  cases.  There  is  little  doubt, 
however,  that  they  were  afraid  a  trial  by  lot  might  possibly 
give  the  prize  to  the  Englishman,  after  all  their  contention; 
whereas,  by  the  alphabetical  plan,  as  they  must  have  known 
at  a  glance,  this  was  impossible.  It  is  greatly  to  their  credit, 
however,  that  they  generously  allowed  him  to  come  in  several 
grades  higher  than  he  would  have  attained  by  the  plan  agreed 
upon  if  strictly  observed, — the  following  being  the  order  of 
graduation  as  given  in  the  official  catalogue  :  "John  Archer; 
Benjamin  Co  well ;  Samuel  Duffield:  Jonathan  Potts;  Jonathan 
Elmer;  Humphrey  Fullerton  ;  David  Jackson  ;  John  Law- 
rence; James  Tilton  ;  &  Nicholas  Way." 

Declining  an  offer  of  partnership  kindly  extended  to  him  by 
his  preceptor,  Prof.  Morgan,  Dr.  Archer  returned  to  his  native 
county  in  July.  1  TOO,  where  he  practised  his  profession  for 
nearly  forty  years.     These  duties,  however,  did  not   prevent 
him  from  taking  part  with  characteristic  energy  in  thi 
struggle  for  liberty.     He  was  chosen  in  November,    L774,  a 
member  of  the  first  local  Revolutionary  Committee  and  of  the 
several  successive  committees,  until  August.  1776.    Meanwhile, 
iu  December,  1774,  he  enrolled  the  first  militia  com] 
the   county,    was    commissioned    its    Captain    and    drilled  it 
regularly  until  called  to  other  duties  in  the  patriotic  cat] 
though  forced  to  use  a  speaking-trumpet,   his  voice  having 
been  permanently  reduced  to  a  hoarse  whisper  by   a 


*  I  have  often  heard  my  father  state  the  facts  above  given,  which 
he  had  from  his  father,  the  subject  of  this  sketch. 


throat  disease.  The  sword  «  Inch  he  wore  on  these  occasions 
is  still  in  possession  of  a  branch  of  the  family.  Hut  the 
trumpet  is  long  since  lost,  or  mouldered  away.  For  many 
years  his  sons  were  wont,  on  every  4th  of  July,  to  bring  n 
down  from  among  the  rubbish  in  the  obi  garrei  of  -Medical 
Hall"  and  make  the  premises  ring  with  the  re-awakened 
notes  of  Independence. 

In  January,  1776,  he  was  commissioned  Major  of  our  of 
the  local  Battalions  of  Militia. 

In  August  of  the  same  year  he  was  elected  a  member  of  the 
convention  which  framed  the  Constitution  of  the  new  State 
and  the  Hill  of  Bights. 

In  1777  he  was  appointed  one  of  the  Commissioners  of 
Peace  for  Harford  county,  who  constituted  the  County  Court, 
and  held  the  office  for  thirteen  years,  when  the  court  was 
reorganized  on  a  different  basis.  During  part  of  this  time  he 
was  also  one  of  the  Judges  of  the  Orphans'  Court. 

In  November,  1776,  he  was  chosen  as  an  Elector  of  th 
Senate — the  senators  being  then  chosen  by  an  electoral  < 

During  all  this  time,  as  his  medical  ledgers,  still  extant, 
amply  show,  he  practised  his  profession,  not  only  throughout 
several  counties  of  his  native  State,  but  also  in  the  adjoining 
State  of  Pennsylvania. 

After  the  Revolution  he  devoted  himself  exclusively  to  his 
professional  duties.  Facilities  for  acquiring  a  knowlei 
the  medical  profession  being  then  extremely  meagre,  students 
from  far  and  near  placed  themselves  under  his  tutorage.  He 
built  a  substantial  stone  office  a  few  steps  from  his  residence, 
"  Medical  Hall,'"  and  for  a  quarter  of  a  century  it  was  seldom 
that  half-a-dozen  young  men  were  not  under  his  instruction, 
one  or  more  of  whom,  after  a  certain  course  of  reading,  would 
accompany  him  on  his  tedious  professional  rounds,  hearing 
from  him  veritable  clinics  at  the  bedside,  and  on  their  return 
compounding  under  his  directions  the  necessary  prescriptions. 
After  a  longer  apprenticeship,  he  intrusted  exclusively  to  their 
care  the  less  obscure  and  complicated  cases,  whose  symptoms 
they  noted  and  reported  to  him.  Indeed,  but  for  their 
subsidiary  aid,  he  could  not  possibly  have  done  justice  to  one- 
half  the  patients  under  his  care.  Iu  several  of  his  led- 
visits  and  prescriptions  of  his  various  students  are  noted  by 
their  initials.  From  1790  to  1794  thirteen  students  are  thus 
noted,  most  of  whom  were  afterwards  in  active  practice  in 
various  parts  of  the  country.  And  there  were  probably  ol  hers. 
His  students  formed  the  first  medical  society  of  Harford  county, 
which  met  at  stated  periods  in  the  office  ai  ■■Medical  Hall." 
Someof  the  papers  read  on  these  occasion-  air  to  be  seen,  in  man- 
uscript, in  the  library  of  the  Medical  and  Chirurgical  faculty. 

In  1797  he  was  chosen  Presidential  Electoral  large  on  the 
Jefferson  ticket. 

lb'  ami  his  son.  I  >r.  Thomas  Archer,  were  charter  members 
of  the  Medical  and  Chirurgical  Faculty,  January,  L799.  In 
the  following  June  be  was  chosen  on  miners;  and 

in  1802 and  L803  was  on  the  Executive  Committee. 

In  May,  1799,  he  wrote,*    "  .  .  .  .  Some  person  with  n 


•All  the  letters  quoted  from  in  this  sketch,  unless  otherwise 
noted,  are  addressed  to  the  subject's  son,  Dr.  Robert  Harris 
Archer. 
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Knowledge  hath  published  that  I  am  a  Candidate  for  the 
important  Place  of  Elector  of  the  President.  It  is  not  my 
Wish,  as  I  am  certain  a  popular  Character  in  Baltimore  county 
would  have  a  greater  Chance  than  I  could  he  expected  to 
have." 

In  1S00  he  was  elected  a  member  of  Congress;  and  two  years 
later  he  was  re-elected.  While  a  member  of  that  body  the 
physicians  of  Washington  aud  vicinity  availed  themselves  of 
his  professional  advice  in  cases  which  had  baffled  their  skill. 
Jt  was  at  this  period  that  he  discovered  the  interesting  fact, 
that  in  the  early  stages  of  whooping-cough,  vaccination  will 
so  modify  the  disease  that  its  course  is  rendered  comparatively 
harmless,  even  in  winter.  He  also  contrived  and  used,  in 
cases  of  fractured  femur,  the  apparatus  which  afterwards 
became  famous  as  "  Physick's  modification  of  Desault's 
apparatus." 

On  the  expiration  of  his  second  congressional  term  he 
resumed  the  practice  of  medicine.  But  the  following,  from 
one  of  his  letters  written  at  the  seat  of  government,  in  April, 
1802,  more  than  hints  of  the  strong  man's  failing  vigor:  "  I 
shall  be  a  very  valetudinarian,  and  in  my  old  days  begin  to 
investigate  what  will  best  agree  with  me,  who  once  knew  no 
difference  in  any  kind  of  diet ;  who  could  eat  anything  without 
fear  that  was  suitable  for  nutrition.  But  those  days  are 
gone  with  the  days  before  the  Flood." 

A  few  years  later,  partial  paralysis,  the  sequel  of  an  attack 
of  rheumatism  following  a  severe  fall,  unfitted  him  for  the 
discharge  of  his  professional  duties.  He  relinquished  all 
active  pursuits  and  his  health  gradually  declined.  The  end 
came  on  the  2Sth  September,  1810,  when  he  expired  suddenly, 
in  the  70th  year  of  his  age,  at  his  home,  while  sitting  in  his 
easy  chair, — an  asthmatic  ailment  for  some  days  before  his 
death  precluding  a  recumbent  posture. 

A  marble  slab  over  his  grave  in  the  burying-ground  of  the 
Presbyterian  church  at  Churchville  gives  merely  the  dates  of 
his  birth  and  death.  Of  that  church  he  was  a  member  for 
nearly  half  a  century.* 

Extracts  from  a  few  of  his  letters  (some  two  dozen  of  which 
are  still  extant,  written  in  great  haste,  nearly  all  of  them  to 
his  son  Dr.  Robert  Harris  Archer,  then  practising  his  profession 
in  Baltimore),  will  give  glimpses  of  him  not  only  as  a 
physician,  but  as  a  parent,  a  Christian,  a  patriot,  and  a 
politician.  In  a  letter  of  date  May  31,  1798,  he  advances 
the  theory,  that — 

"  While  the  country  in  this  section,  which  I  distinctly  remember 
as  far  back  as  1750,  was  covered  with  Oaks,  Willows,  Maples, 
Beeches,  Alders,  Chestnuts,  etc.,  which  are  Astringent  and  Anti- 
septic, the  rain  which  ran  off  from  their  Roots  into  the  Streams 
&  Swamps  prevented  Sickness,  as  Salt  in  the  Ocean  prevents  it. 
And  in  proportion  as  the  Country  was  denuded  of  these  natural 
Antiseptics,    Fevers  prevailed.     In  other  words  they   prevented 


*Of  him,  Dr.  Mitchell  of  New  York,  said  :  "  He  left  the  world 
full  of  years  and  full  of  honors.  His  life  was  fully  devoted  to  the 
service  of  his  fellow-creatures  and  to  the  glory  of  the  great 
Redeemer.  As  a  physician  he  was  beloved  in  a  peculiar  manner 
by  all  who  knew  him.  His  early  piety,  ripening  into  maturity 
with  his  years,  enabled  him  to  meet  death  with  persuasion  of  his 
acceptance  with  God." 


Putrescence  of  both  vegetables  &  Insects,  which  is  the  Cause   of 

Remittent   &   Intermittent  Fevers Crowded  &  dirty  Cities 

are  nurseries  of  Putrefaction." 

"  July  12,  1798 The  Physicians  of  Philadelphia  &  Balti- 
more now  succeed  in  curing  Croup  with  Rad.  Seneka;,  though  the 
disease  was  before  almost  opprobrium  Medicorum.  But  they  are  so 
obstinate,  they  will  not  acknowledge  it,  because  they  were  not  the 
first  to  discover  the  remedy.  I  was  informed  when  in  Philadelphia 
that  Dr.  Kuhn  has  not  lost  a  Patient  since  he  has  used  the  Seneka. 
I  would,  before  I  close  these  observations,  just  remark  that  the 
cure  could  be  expedited  by  dipping  a  cloth  in  a  hot  decoction  of  the 
Seneka,  to  be  held  frequently  near  the  Patient's  mouth  &  nose, 
that  the  vapor  may  be  inhaled  &  come  in  contact  with  the  mem- 
brana  trachealis.  This  I  would  not  communicate  to  any  of  the 
unbelieving  gang — Bivolunt  denpi,  desipiantur." 

In  a  letter  without  date,  but  probably  written  in  1798,  he 
says: 

"  .  .  .  .  The  proper  time  for  repeating  the  Cortex  Peruviana  I 
have  found  from  experience  to  be  the  7th  or  8th  day.  Dr.  Moons 
[one  of  his  former  students],  in  his  Thesis  [at  the  University  of 
Edinburgh],  has  not  given  me  credit  for  this  practice,  as  he  should 
have  done.  It  is  not  to  be  found  in  any  practical  work  before  that 
date,  unless  in  a  very  vague  way — no  precision  is  determined — no 
time  set  apart  for  taking  it,  to  counteract  the  Return  of  the 
Fever. 

"This  is  a  hasty  scribble,  &  as  such  you  will  take  it." 

'•  Harford  County,  Sep.  4,  18(0. 

"  ....  I  am  of  the  opinion  that  the  seat  of  the  disease  [yellow 
fever],*  is  in  the  prima;  vire — that  the  septic  gas  impregnates  the 
saliva,  water,  &  especially  meats;  that  taken  into  the  stomach  it 
acts  as  a  ferment,  &  according  to  the  concentration  of  the  Gas,  is 
the  violence  of  the  Disease.  Its  state  of  concentration  may  in 
general  be  judged  by  the  color  of  what  is  vomited  &  the  Foetor  of 
the  motions.  The  different  degrees  are  green,  brown,  coffee-coloured 
&  black.  The  nature  of  this  Gas,  from  the  experiments  I  have 
made,  is  an  acid  ;  therefore,  this  year  I  have  exhibited  Absorbents 
very  freely  by  Glyster,  with  occasionally  Laxatives  &  Laxative 
Glysters  until  the  motions  ceased  to  be  fetid.  I  have  given  the 
Absorbents  every  two  hours  &  ordered  Glysters  every  four  hours 
with  the  happiest  effect.  When  the  excessive  stimulus  is  taken  off 
the  fever  soon  intermits  &  the  Bark  is  given  with  the  best  results. 
The  lowness  of  the  Pulse  is  from  the  excess  of  the  Stimulus  in  the 
Intestines  ;  when  this  is  corrected,  the  pulse  becomes  fuller.  Bleed- 
ing, in  some  cases,  may  be  advisable  to  lessen  the  effects  of 
stimulus;  otherwise,  it  is  not  indicated.  WThen  it  is  used  very 
largely  the  Patient  may  die  by  great  Debility.  Cathartics  are 
absolutely  necessary,  not  only  to  remove  the  Septon,  but  to  carry 
the  Absorbents  soon  through  the  bowels.  A  large  dose  of  Absorb- 
ents should  be  given  with  the  Cathartic,  &  a  Dose  after  every 
Motion.  Care  should  be  taken  that  the  Patient  does  not  become 
costive,  as  the  Absorbents  are  apt  to  be  formed  into  hard  Excre- 
ments difficult  to  evacuate. 

"I  have  not  time  to  be  more  particular.  I  could  show  the 
rationality  of  this  method— that  it  accords  with  Philosophic 
Principles.  Should  it  succeed  with  you,  it  will  give  me  Pleasure. 
It  will  be  a  new  mode  of  treating  the  Fever  ;  &  the  cause  of  the 
Fever  will  be  better  known." 

His  treatment  nearly  one  hundred  years  ago,  as  above  given, 
was  almost  identical  with  that  so  strongly  recommended  by 
recent  writers, — among  them  Dr.  Sternberg,  Surgeou-Geueral 


*The  son  to  whom  this  letter  is  addressed  was  at  the  time 
Physician  to  the  special  Yellow  Fever  Hospital  in  Baltimore,  and 
narrowly  escaped  death  from  the  disease  a  year  or  two  later. 
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of  the  United  States  Army,  who  also  expresses  the  same  view 
of  the  nature  of  the  disease:  namely,  thai  its  seat  is  in  the 
intestinal  canal  and  that  alkalies  (absorbents)  should  be 
administered  to  neutralize  the  acids  which  favor  the  production 
of  yellow  fever  germs.* 

"  Harford  County,  Sept.  19th,  1800. 
"  I  am  sorry  to  hear  of  the  deplorable  condition  of  Baltimore. 
....  We  have  had  two  or  three  cases  of  Yellow  Fever  that 
originated  in  the  county,  &  two  or  three  from  Baltimore  have  died. 
One  of  them  refused  to  take  medicine.  One  of  them  was  in  a 
cold  Sweat,  &  vomiting  dark,  coffee-coloured  Bile;  arms  and  legs 
with  purple  Spots— was  cured  with  Absorbents,  opium,  laxatives& 
Bark— absorbents  &  Opium  given  very  freely— laxatives  to  prevent 
Constipation,  &  Bark  as  a  Tonic." 

The  following  was  also  written  in  September,  1800 : 

•'....  I  am  anxiously  concerned  for  you,  dwelling,  as  it  were, 
in  the  midst  of  Death.     Such  chastisement  by  Divine  Providence 

should  lead  the  contemplative  mind  to  God  &  our  Saviour 

I  hope  you  will  be  careful  to  avoid  bad  company  of  all  Sorts,  & 
wheu  time  A  the  situation  of  your  Patients  will  admit  of  it,  you 
will,  on  Sundays,  attend  some  place  of  Divine  Worship.  The 
neglect  of  our  Worship  of  the  Supreme  Being  is  the  forerunner  of 
the  Sinking  of  a  good  Moral  Character.  When  the  Attendance  on 
the  Duties  required  by  the  Christian  Religion  is  neglected,  there  is 
then  a  gradual  Decline  from  one  degree  to  another,  until  we  are 
even  brought  to  deny  the  Reality  of  that  Religion  &  turn  Deists. 
The  Christian  Religion  holds  forth  Rewards  &  Punishments — 
eternal  Happiness  or  Misery — on  the  purest  Principles  for  the 
good  ordering  of  Society  while  here,  &  our  eternal  Welfare 
hereafter.  Relinquish  the  system  of  revealed  Religion,  then,  on 
what  foundation  can  you  build  your  hopes  of  Futurity?  The  Answer 
is  plainly,  On  none — or  on  a  State  of  uncertainty.  Miserable  state — 
to  be  lost  in  Doubt  &  Difficulties  in  a  matter  that  should  so  greatly 
concern  us.  But  perhaps  some  may  say,  '  Reason  is  a  sufficient 
guide.'  But  six  thousand  years  should  convinre  us  that,  unaided 
by  Divine  Revelation,  Reason  has  run  into  every  extreme,  every 
folly,  every  wickedness.  Has  not  Reason  prompted  the  world  in 
different  ages  to  worship  men,  beasts,  stocks,  stones,  &  even  to 
sacrifice  their  children  to  appease  a  senseless  Deity  &  quiet  their 
Consciences?  It  may  be  said  that  this  was  not  consistent  with 
Reason — it  was  madness,  folly  &  stupidity.  But  why  do  we  say  so? 
Because  Divine  Revelation  hath  enlightened  us:  and  even  Infidels 
&  unbelievers  are  benefitted  by  the  rational  Truths  contained  in 
the  Holy  Scriptures." 

Washington,  Feb.  26th,  1802. 

"  .  .  .  .  From  what  I  am  now  going  to  write,  you  will  doubtless 
think  that  I  make  Absorbents  a  grand  Catholicon  in  Medicine.  If 
you  did,  it  would  be  nearly  true.  Since  I  have  been  here,  I  have 
directed  their  use  in  a  variety  of  cases,  &  they  have  never  disap- 
pointed my  expectations.  The  Patients  have  been  relieved,  &  if 
they  laboured  under  a  Fever,  the  fever,  after  the  use  of  Absorbents, 
was  of  short  duration  ;  &  the  Effect  produced  is  founded  on  the 
most  rational  Principles." 

Here  are  extracts  from  two  letters  written  in  Cecil  County,  in 
September,  1709,  in  which,  although  .Esculapius  occasionally 
flits  before  us,  he  is  soon  fain  to  hide  his  diminished  head 
amid  the  distracting  hubbub  of  war  and  politics.  Could  they 
now  be  read  by  the  Presbytery  which  pronounced  him  "  utterly 
incapable  of  expressing  his  ideas  upon  any  subject,"  if  is  not 
impossible  that  that  venerable  body,  while  they  m 
in  the  letters  anything  to  cause  them  to  regret  his  absence 
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from  the  ministry,  might  be  disposed   t<>  assign  some  other 
reason  fur  excluding  him  therefrom. 

"  .  .  .  .  The  news  tells  us  Republicanism  is  expiring.  This 
comes  from  the  hotbed  of  Royalty.  I  am  sure,  if  I  admit  one  fourth 
of  what  they  relate,  I  should  have  a  Right  to  claim  by  Act  of 
Supererogation,  I  believe  il  is  right  the  French  should  be  drubbed. 
I  do  not  mean  finally,  but  as  a  chastisement  for  their  many  errors 
&  cruelties.  [This  refers,  of  course,  to  the  excesses  of  the  French 
Revolution.]  They  have  been  as  despotic  as  the  Tyrants  they  have 
opposed,  &  royal  Gold  has  showered  down  on  numbers  of  them, 
that  they  might  betray,  or  at  least  do  acts  unworthy  of  true 
Republicans.  I  believe  that  the  King  of  France  was  the  tenth 
Horn  of  the  Beast — if  so,  it  was  the  first  that  was  to  be  destroyed. 
Others  are  also  to  be  destroyed.  .  .  .  Then  will  the  Beast  &  Kings 
&  Emperors  fall  together  into  the  Bottomless  Pit — that  is,  a  State 
of  Neglect — degraded,  despised,  &  at  last  forgotten." 

It  is  rather  amusing  that  one  who,  on  all  occasions,  was 
utterly  fearless  in  expressing  his  political  opinions,  should 
close  his  letter  in  this  abruptly  subdued  tone:  "Although 
you  may  speak  of  Politics  with  your  Friends,  1  think  you 
should  be  cautious  that  you  offend  none — no,  not  a  little  one." 

In  the  other  letter,  of  date  a  week  later,  he  writes  : 

"  .  .  .  .  When  I  wrote  you  last,  I  stated,  that  from  the  Head  of 
Tide  upwards,  the  bilious  Fever  was  general,  but  that  it  did  not 
extend  far  from  the  River.  I  can  now  say  it  has  gone  up  the  Creeks 
&  even  the  Branches  that  empty  therein.  It  is  like  the  murderous 
Suwarrow,  who  goes  where  he  is  not  wanted  &  destroys  without 
mercy;  but  it  is  unlike  him  in  this  particular— it  spares  neither 
Aristocrat  nor  Democrat,  neither  Republican  nor  Monarchist.  The 
Friend  to  America  &  the  Friend  to  Britain  are  all  involved  in  the 
common  fate  of  the  Country. 

"  What  do  the  dear,  dear  Friends  of  Britain  think  of  the  Condem- 
nations at  New  Providence  &  Jamaica?  I  trust  it  will  become  an 
Emetic — that  they  may  emit  their  Monarchy  &  their  Aristocratic 
Principles.  .  .  .  Will  America  tamely  say  that  the  French  are  the 
only  Pirates,  Murderers,  Plunderers,  Floggers  in  the  World,  when, 
in  Nassau,  there  has  been  condemned  of  American  Property  in  the 
Month  of  August  to  the  amount  of  293,000  Dollars?  Will  not  this 
open  the  Eyes  of  Americans?  Why  was  it  done?  Because  the 
President  has  dared  to  appoint  Envoys  to  treat  with  France? 

In  haste,  I  am,"  &.c. 

A  sketch  of  him,  which  I  have  not  seen,  is  to  be  found  in 
Lanman's  "Biographical  Dictionary  of  the  American  Con- 
gress." In  1826  Dr.  Revere,  contemplating  the  publication 
of  his  "  Biography  of  Eminent  Physicians  of  America,"  wrote 
to  one  of  Dr.  Archer's  sons  for  facts  in  his  career.  The 
following  is  an  extract  from  a  fragmentary  sketch  prepared 
in  compliance  with  the  above  request,  but  never  sent,  being 
afterwards  found  among  the  son's  papers: 

"  Dr.  John  Archer  proved  himself  an  able  physician  during  an 
arduous  practice  of  about  half  a  century.  He  was  successful  in 
many  of  the  important  operations  in  surgery  ;  and  as  an  accoucheur, 
for  judgment  and  dexterity,  was  not  surpassed  by  any  who  had 
gone  before  him  in  the  medical  world."  .   .  . 

In  "  Hooper's  Dictionary,  edited  by  Samuel  Ackerly,  M.  I ».," 
may  be  seen  the  following: 

"Archer,  John,  M.  D.,  of  the  State  of  Maryland  :  a  celebrated 
practitioner  of  medicine.  Many  contributions  of  bis  on  various 
subjects  of  medical  science  are  to  be  found  in  the  New  York 
Medical  Repository.  He  was  the  first  to  introduce  seneka  snake- 
root  (polygala  senega)  as  a  remedy  in  croup.     He  died  in  1814." 
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The  date  of  his  death  here  recorded  is,  however,  incor- 
rect. It  should  be  1810.  His  degree,  as  given  above,  is  also 
erroneous  ;  it  should  be  M.  B.  He  was  "Doctor  "  only  by 
courtesy, — having  never  applied  for  the  second  degree.  The 
institution  in  the  first  year  of  its  existence  adopted  a  rule 
that  two  degrees,  M.  B.  and  M.  D.,  should  be  conferred  with 
three  years  intervening.  In  1792  this  rule  was  discontinued 
and  only  the  degree  of  M.  D.  was  conferred.  The  official 
catalogue  states  that  very  few  applied  for  the  Doctor's  degree 
during  the  early  years  of  the  college. 

As  regards  his  contributions  to  the  Medical  Repository, 
referred  to  by  Dr.  Ackerly,  I  have  seen  only  two  of  them, 
describing  cases  which  occurred  in  his  own  practice.  ( me  was 
that  of  a  white  woman  who  gave  birth  to  twins— one  white, 
the  other  black.  She  was  the  wife  of  a  toll-gate  keeper  on 
the  turnpike  leading  eastward  from  Baltimore.  She  confessed 
that  after  her  husband  had  left  her  bed  early  in  the  morning, 
a  negro  entered  her  room  before  she  had  risen,  with  whom  she 
had  connection.  The  other  case  was  that  of  a  man  whose 
stomach  was  cut  open  by  a  cobbler  with  a  shoe-knife — the 
cornbread  and  cabbage  which  he  had  recently  eaten  rolling 
out  upon  the  floor.  The  cobbler  sent  at  once  for  Dr.  Archer, 
but,  being  terribly  frightened  by  his  own  act,  sewed  up  the 
wound  with  a  wax-end.  The  doctor  let  it  remain  as  he  found 
it,  and  the  patient  recovered. 

His  love-letters,  written  while  pursuing  his  medical  studies 
in  Philadelphia,  though  silly  enough  in  their  exuberant  en- 
dearments, are  not  a  whit  more  so  than  those  of  the  average 
man  on  such  inevitable  occasions.  Fortunately,  he  attempts 
poetry — the  sine  qua  non  of  the  infatuated  lover — but  once; 
and  the  quality  thereof  shows  unmistakably  that  he  knew 
infinitely  more  of  Medicine  than  of  the  Muses. 

In  October,  1766,  while  pursuing  his  studies,  became  on  to 
his  native  county  and  married  the  lady  upon  whom  these 
endearing  terms  had  been  lavished.  She  was  a  daughter  of 
Thomas  Harris,  of  Pennsylvania,  who  had  removed  to  Mary- 
land. He  was  a  member  of  the  family  that  founded  Harris- 
burg.  Among  his  descendants  of  the  present  generation  is 
the  illustrious  astronomer,  Prof.  Simon  Newcomb.  Thomas 
Harris,  in  his  old  days,  returned  to  Pennsylvania  and  died 
amongst  his  kin  in  Tuscarora  Valley,  in  1801,  over  one 
hundred  years  of  age — having  lived  in  three  centuries. 

Dr.  Archer,  in  his  will  (dated  Sep.  23d,  1808,  signed  and 
sealed  29th  Dec,  1809,  and  proved  12th  Jan'v.  1811),  devised 
all  his  estate,  real  and  personal,  to  his  wife  Catherine,  as 
trustee  for  their  children  (five  sons)  during  her  life  or  widow- 
hood; on  her  death  or  marriage,  to  be  divided  equally  among 
them.  His  real  estate  consisted  of  about  700  acres  of  land  in  one 
body,  lie  directs,  that  as  there  are  many  persons  indebted  to 
him  as  a  physician — many  of  whom  cannot  pay  without  distress- 
ing them — "my  sons,  who  are  my  executors,  are  directed  to 
make  the  following  entry  in  cases  of  such  as  they  think  are 
unable  to  pay :  '  Forgiven  by  order  of  theTestator.'"  Accounts 
to  the  amount  of  several  thousand  dollars  are  so  credited  in 
such  of  his  ledgers  as  are  still  extant.  His  male  slaves  are 
to  be  free  at  thirty  years  of  age,  and  the  females  at  twenty- 
five. 

Numerous  anecdotes  have  been  handed  down,  which  will 


serve  to  illustrate  some  of  the  more  salient  points  of  his 
character. 

A  neighbor,  who  was  widely  known  to  be  more  ambitious 
of  fine  display  than  of  satisfying  the  just  demands  of  his 
creditors,  undertook  once  (and  only  once),  to  rally  the  doctor 
on  the  mean  appearance  of  his  badly-groomed  and  awkwardly- 
gaited  Eosinante, — and,  to  say  truth,  he  was  not  over-nice  in 
his  selections  of  horseflesh.  "  Every  hair  on  this  horse  is  paid 
for,"  was  the  gruff,  though  well-merited,  rebuke. 

At  a  mixed  political  gathering,  he  got  into  a  dispute  with 
the  sheriff  of  the  county  on  some  exciting  party  issue.  The 
latter,  finding  himself  worsted  in  argument,  suddenly  changed 
his  tactics  and  came  down  npon  the  doctor  with  brute  force, 
whereupon  the  assaulted  party  hurled  the  pugnacious  digni- 
tary to  the  ground,  and  was  pounding  him  according  to  his 
idea  of  justice  — so  that  the  singular  spectacle  was  presented 
of  one  man  breaking  the  peace,  whose  peculiar  duty  it  was 
to  preserve  it,  and  another  inflicting  wounds,  who  had  made 
the  art  of  healing  them  his  lifelong  study.  Mr.  Sheriff,  how- 
ever, soon  cried,  "Enough!"  "Do  you  pretend  to  know  the 
dose  better  than  the  Doctor,  you  rascal  ?"  was  the  uncompro- 
mising reply;  aud  it  was  not  until  after  an  additional  cuff 
or  two  that  the  restraints  put  upon  the  sheriffalty  were 
removed. 

Soon  after  being  placed  upon  the  Committee  of  Observation, 
in  1775,  he  met  in  the  public  road,  on  horseback,  an  influential 
Tory  of  bis  acquaintance,  who  accosted  him  in  a  very  excited 
and  insolent  manner,  when  the  following  colloquy  took 
place : 

Tory. — Well,  sir,  I  understand  you  are  part  of  what  is  called 
a  Committee  of  Observation  ? 

Doctor. — I  am,  sir. 

Tory. — And  pray,  sir,  what's  the  purpose  of  the  d d 

thing  ? 

Doctor. — To  keep  an  eye  ou  such  scoundrels  as  you;  and.  if 
necessary,  thrash  them. 

The  Tory,  a  powerful  man,  now  leaped  from  his  horse  and 
advanced,  as  if  eager  for  the  fray ;  but  finding  the  doctor  was 
operating  on  a  corresponding  line  with  characteristic  energy, 
he  remounted  without  loss  of  time  and  rode  off. 

He  was  wont,  when  coming  upon  a  party  engaged  in  long- 
bullet  rolling — then  much  in  vogue — to  dismount  and  take 
part — with  the  invariable  result  of  beating  them  all. 

Occasionally,  when  nearly  worn  out  by  professional  duties, 
he  would  steal  off  to  some  hospitable  home,  where  he  was  sure 
of  a  welcome,  and  remain  until  rested, — not  even  telling 
his  wife  of  his  hiding-place.  A  favorite  resort  of  the  kind 
was  the  home  of  Mr.  Philip  Thomas,  on  Mt.  Ararat  in  Cecil 
county.  This  gentleman,  (at  one  time,  I  believe,  a  member  of 
of  Congress)  whose  family  he  attended,  was  always  glad  to  have 
him  as  his  guest,  and  was  wont,  when  the  doctor  signified  bis 
intention  of  leaving,  to  place  in  his  way  several  interesting 
novels — knowing  his  weakness  for  that  class  of  literature. 
The  invariable  result  was  that  the  guest  tarried  until  he  had 
devoured  their  contents.  This  he  did  eagerly,  but  in  a  rather 
peculiar  way — always  beginning  at  the  end  and  reading  the 
events  backward. 

In  his  Ledger  "I  "  is: 
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"  Philip  Thomas,  Esq.,  Dr. 

1797.     Nov.  21st.     To  inoculating  twelve  of  your  Negroes,     £9. 
Nov.  27th.   Ad  inscrend:  Infect:  variolse  in  Filios 
(5)  et  Africanos  (32) 
To  staying  with  your  Family  (when  in- 
oculated) hy  your  particular  request, 
three  weeks £29.15" 

The  doctor's  good  wife,  naturally  enough,  resented  to  stun,' 
extent  these  prolonged  periods  of  absence  in  unknown  parts. 
On  one  occasion,  when  a  stranger  appeared  at  "  Medical  Hall," 
and  inquired  if  Dr.  Archer  lived  there,  she  sarcastically 
replied:  "A  man  of  that  name  gets  his  washing  done 
here." 

On  returning,  after  one  of  those  prolonged  hidings,  and 
entering  the  office,  lie  found  no  one  there ;  but  on  the  study 
table  was  a  pack  of  cards.  Though  card-playing  was  decidedly 
against  the  rules,  he  simply  wrote  on  one  of  them,  in  his 
unmistakable  chirography,  "This  is  neither  Van  Swieten, 
Boerhaave,  nor  Cullen."  No  "devil  pictures"  were  ever 
afterward  seen,  at  least  by  him,  in  that  office. 

Beneath  his  mauly  character  and  strong  intellect  ran  a 
vein  of  superstition,  as  the  following  family  tradition  will 
show  : 

About  the  year  1777  he  dreamed,  for  several  nights  in  suc- 
cession, that  the  house  in  which  he  was  then  living — his 
ancestral  home — was  struck  by  lightning  and  burned  to  the 
ground.  He  forthwith  built  a  house  on  a  distant  part  of  the 
farm,  selecting  a  very  low  situation,  doubtless  to  diminish 
the  risk  from  lightning,  and  moved  into  it  with  his  family. 
lie  never  afterwards  would  allow  the  older  house  to  be  occu- 
pied, although  it  was  commodious  and  in  good  repair.  The 
dream  was  never  fulfilled;  and  it  was  but  a  few  years  ago  that 
the  last  vestiges  of  the  abandoned  edifice  disappeared  by  slow 
decay.  The  home  to  which  he  removed  is  still  in  possession 
of  a  branch  of  the  family  and  retains  the  name  which  he  so 
appropriately  gave  it. 

In  person  Dr.  Archer  was  considerably  above  the  medium 
height,  possessing  great  bodily  strength,  and  was  endowed 
with  a  large  share  of  both  moral  and  physical  courage.  His 
mind  was  of  the  combative  order;  and  although  a  throat 
disease  had  sadly  broken  bis  voice — perverting  it  into  a  loud, 
gruff  whisper  at  its  best,  for  the  remainder  of  his  days,  ami 
totallj  unfitting  him  for  public  speaking — he  did  not  allow  the 
affliction  to  exclude  him  entirely  from  the  humbler  field  of 
personal  controversy.  With  a  vigorous  intellect  and  a  good 
education,  he  entered  zealously  the  political  arena,  then  in  a 
state  of  excitement  far  surpassing  that  id'  our  own  day. 
Though  unflinchingly  earnest  in  the  support  id'  bis  party,  he 
was  tun  independent  to  degenerate  at  any  time  into  the  dema- 
-it-  place-seeker — too  honest  to  be  led  by  public  opinion 
or  to  allow  ambition  to  swerve  him  from  his  convictions  of 
right— one  of  those  bold,  self-reliant  natures,  who,  notwith- 
standing they  possess  infinitely  more  of  thefortiter  in  re  than 
of  the  suaviter  in  moclo,  exercise  over  their  fellow  men  greal 
Influence,  being  admired  for  their  strength  of  charai 
honored  for  their  incorruptible  integrity. 

Had  he  applied  himself  exclusively  to  his  profession,  and 
especially  had  he  been  a  more  frequent  wielder  of  the  pen.  lie 


would  doubtless  have  left  his  impress  on  the  medical  litera- 
ture of  the  country.  Hut  being  particularly  averse  to  the 
mechanical  part  of  writing,  and  being  not  of  those  who  -'seek 
the  bubble  reputation  even  in  the"  (mortar's)  "mouth,"his 
fame  as  a  physician  must  depend  mainlj  on  a  few  desultory 
pages  hastily  thrown  off  amid  the  distracting  hubbub  of  war 
and  politics.  While  the  effect  of  this  will  be  to  blend  with 
the  image  of  the  skillful  physician  thai  id'  the  stern  old 
tyrant -hater,  it  must  impart  to  his  memory  a  dash  of  that 
interest  which  will  ever,  it  is  to  be'  hoped,  cling  around 
the  names  of  the  prominent  participants  in  our  war  for 
liberty. 

Dr.  Archer  had  ten  children,  four  of  whom  died  in  infancy. 
Of  the  six  survivors — all  sons— live  selected  medicine  as  their 
profession  and  studied  under  their  father.  The  youngest  of 
these  five,  George  Washington,  died  while  pursuing  his 
studies.  The  other  four,  Thomas,  Robert  Harris,  John  and 
James — named  in  the  order  of  age — completed  their  studies 
at  the  University  of  Pennsylvania  and  practiced  their  profes- 
sion. James  removed  to  Mississippi,  where  he  married  and 
died  while  still  a  young  man,  leaving  no  child  that  reached 
maturity.  The  remaining  son — the  youngest  of  all — Steven- 
son, studied  law  and  became  Chief  Justice  of  Maryland,  mem- 
ber of  Congress,  and,  by  President  Madison's  appointment,  in 
1817,  Judge  of  Mississippi  Territory,  with  Grubernatori  a 
powers. 

Four  of  Dr.  Archer's  sons  left  numerous  descendants,  among 
whom  the  ancestral  proclivity  for  a  roving  life  seems  not  yet 
to  have  died  out.  Although  many  of  them  still  reside  in 
Maryland,  a  greater  number  have  gone  forth  to  other  parts. 
Some  of  them  live  in  Virginia  and  Pennsylvania;  several  in 
Texas ;  and  they  are  becoming  quite  numerous  in  Mississippi 
and  Tennessee,  with  a  few  in  Louisiana  and  even  in  the 
remote  State  of  Washington.  Gen.  James  J.  Archer  who 
commanded  a  brigade  under  "Stonewall  "  Jackson  in  the  war 
between  the  States,  and  died  in  Richmond  in  1864,  was  a 
grandson  of  the  subject  of  this  sketch;  Stevenson  Archer, 
another  grandson,  was  elected  to  Congress  for  several  terms 
from  the  same  district,  which  was  formerly  represented  by  his 
father,  Judge  Archer  and  his  grandfather;  and  many  others 
of  the  third  and  fourth  degree  of  kinship  served  with  dis- 
tinction in  the  Southern  army. 

Dr.  Archer  sat  for  his  portrait  in  Baltimore  aboui  1802 — 
the  artist  being  a  Mr.  Harrison.  It  was  painted  for  his  son. 
Dr.  Thomas  Archer.  Dr.  Robert  II.  Archer  engaged  the 
artist,  for  a  replica,  which  was  at  Once  executed,  and  some 
lime  afterwards  a,  copy  was  made  of  this  replica  by  another 
artist  for  Dr.  John  Archer,  Jr.     They  are  all,  I  believe,  still  in 

existei The  replica,  is  now  aboui   to  be  presented  to  the 

Medical  ami  Chirurgical  Faculty  of  Maryland.  Its  original 
owner  always  said  it  was  much  tin-  besl  of  the  three  portraits. 
And  he  mentioned  to  me  as  proof  of  its  striking  resemblance 
to  the  original,  that  many  years,  after  his  father's  dei 
seeing  it  in  an  unusual  place  and  in  a  rather  dim  light,  he 
thought,  for  a  moment,  that  it  was  his  father  himself— or, 
rather,  his  apparition.     A  copj  of  this  replica  also  ha 

thecourt-r n  al  Bel  Air.     It  was  recently  taken  bya  Wash 

ington  artist,  and  is  wvy  creditably  done. 
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FEMALE  POISONERS-ANCIENT  AND  MODERN/ 

By  Charles  0.  Bombaugh,  M.  D.,  Baltimore,  Mil. 


One  of  the  commentators  on  the  works  of  the  ancient  Greek 
writers,  says :  "Among  the  Greeks,  women  appear  to  have  been 
most  addicted  to  criminal  poisoning,  as  we  learn  from  various 
passages  in  ancient  authors."  The  author  most  frequently 
quoted  is  Antiphon,  whose  discourses  on  judicial  procedure 
in  Athens  in  criminal  prosecutions,  which  appeared  about 
four  hundred  and  thirty  or  forty  years  B.  C,  are  still  pre- 
served. Dr.  Witthaus,  the  toxicologist,  in  repeating  this 
observation,  supplements  it  with  an  assumption  which  may 
or  may  not  be  warrantable.  He  says:  "Women  appear  to 
have  been  most  addicted  to  the  crime  of  poisoning  in  the 
Grecian  period,  as  they  are  at  the  present  time."  A  repetition 
may  also  be  noted  in  Dr.  Smith's  Dictionary  of  Antiquities, 
under  the  term  Veneftcmm,  the  crime  of  poisoning.  Referring 
to  its  frequent  mention  in  Roman  history,  Smith  says: 
"Women  were  most  addicted  to  it." 

This  crime  has  furnished  a  theme  for  novelists  and 
dramatists  all  the  way  from  the  Poison  Maid  or  Bisha- 
Kanya  of  India  in  the  Hindu  story  of  the  Two  Kings;  in  the 
Secretum.  Secretorum  of  Aristotle  (XXVIII) ;  and  in  the 
Gesta  Romanorum  (XI),  to  Nathaniel  Hawthorne's  story  of 
Rappacini's  Daughter.  Our  modern  fiction  writers,  however, 
generally  select  their  culprits  from  the  male  sex,  as  for  ex- 
ample, Charles  Dickens  in  his  "Hunted  Down,"  and  Charles 
Reade  in  "Put  Yourself  in  His  Place."  Frequent  references 
in  Shakspeare's  dramatic  works,  such  as  the  poisoning  of 
Regan,  daughter  of  King  Lear,  by  her  sister  Goneril,  or  the 
removal  of  Leonine  by  Cleon's  wife  in  Pericles,  show  that 
this,  as  all  else  in  human  character  and  conduct,  could  not 
escape  the  grasp  of  the  master  spirit.  He  makes  Richard  II 
say: 

"  Let  us  sit  upon  the  ground, 

And  tell  sad  stories  of  the  death  of  kings: — 

How  some  have  been  deposed,  some  slain  in  war  ; 

Some  poisoned  by  their  wives,  some  sleeping,  killed  ; 

All  murdered." 

In  Cymbeline,  the  king's  physioian,  in  announcing  the 
death  of  the  queen,  surprises  and  startles  the  monarch  with 
the  revelation  of  her  fiendish  purpose  to  destroy  both  him 
and  his  daughter  by  a  former  queen,  in  order  to  clear  the 
way  for  her  ambitious  projects: — 

"  Your  daughter,  whom  she  bore  in  hand  to  love 
With  such  integrity,  she  did  confess 
Was  as  a  scorpion  to  her  sight;  whose  life, 
But  that  her  flight  prevented  it,  she  had 
Ta'en  off  by  poison. 

***** 
"More,  sir,  and  worse,  she  did  confess  she  had 
For  you  a  mortal  mineral,  which,  being  took, 
Should  by  the  minute  feed  on  life,  and  lingering, 
By  inches  waste  you:     In  which  time  she  purposed 
By  watching,  weeping,  tendance,  kissing,  to 
O'ercome  you  with  her  show,"  etc. 

Sanskrit  medical  writings,  which  date  back  several  hundred 


'Read  before  the  Johns  Hopkins  Historical  Club,  Dec.  12,  189S. 


years  before  Christ,  testify  that  the  Hindus  of  that  early 
period  were  familiar  with  poisons — animal,  vegetable  and 
mineral — together  with  their  antidotes.  Passages  like  the 
following  show  that  criminal  poisoning  was  guarded  against: 

"  It  is  necessary  for  the  practitioner  to  have  knowledge  of 
the  symptoms  of  the  different  poisons  and  their  antidotes,  as 
the  enemies  of  the  Raja  (sovereign) — bad  women  and  ungrateful 
servants — sometimes  mix  poison  with  food." 

To  various  warnings  which  follow  is  added  the  precaution, 
"  Food  which  is  suspected  should  be  first  given  to  certain 
animals,  and  if  they  die,  it  is  to  be  avoided." 

There  is  abundant  evidence  that  the  Persians  and  Egypt- 
ians, as  well  as  the  Hindus,  were  familiar  with  poisonous 
substances,  such  as  the  venom  of  serpents,  the  hydrocyanic 
acid  of  the  peach  kernel,  mineral  corrosives  or  irritants,  and 
vegetable  narcotics.  In  the  Grecian  mythology  there  is  occa- 
sional reference  to  the  removal  of  inconvenient  husbands  by 
goddesses  who  are  familiar  with  the  deadly  properties  of 
aconite.  The  manner  in  which  Ulysses  neutralized  the  en- 
chantments of  Circe,  as  related  in  the  Odyssey,  shows  that 
attention  was  given  at  an  early  period  to  the  application  of 
antidotes.  Homer  also  tells  us  of  the  voyage  of  Ulysses  to 
Ephyra, 

"to  learn  the  direful  art 
To  taint  with  deadly  drugs  the  barbed  dart ;  " 

and  Ovid  relates  that  the  arrows  of  Hercules  were  tipped  with 
the  venom  of  serpents,  differing  in  that  respect  from  the 
modern  South  American  arrow  poison,  curare,  which  is  a 
vegetable  extract.  Poisoned  arrows  are  referred  to  in  the 
sixth  chapter  of  Job,  but  there  is  no  reference  either  in  the 
Old  or  the  New  Testament  to  the  use  of  poison  for  taking 
away  life. 

Of  the  poisons  used  in  Greece  in  the  historical  period,  and 
mentioned  by  Nicander,  the  favorite  appears  to  have  been 
hemlock.  Whether  it  was  the  conium  maculatum,  or  the 
cicuta  virosa  or  aquatica,  is  a  matter  of  controversy.  Haller 
contends  that  the  water-hemlock  was  the  conium  of  the 
Greeks.  It  may  be  noted,  however,  that  Pliny  says  that  the 
generic  term  Cicuta  was  not  indicative  of  a  particular  family 
of  plants,  but  of  vegetable  poisons  in  general. 

For  the  first  circumstantial  report  of  an  instance  of  the 
class  under  consideration,  we  must  go  back  to  Antipihon,  who, 
as  already  noted,  lived  more  than  twenty-three  centuries  ago. 
In  one  of  his  discourses  he  gives  a  short  speech,  entitled 
"Against  a  Stepmother,  on  a  Charge  of  Poisoning."  It  treats 
of  a  case  which  was  brought  before  the  famous  court  known 
as  the  Areopagos.  The  speaker,  a  young  man,  is  the  son 
of  the  deceased.  He  charges  his  stepmother  with  having 
poisoned  his  father  several  years  before  through  the  instru- 
mentality of  a  woman  who  was  her  dupe.  The  deceased 
and  a  friend,  Philoneos,  the  woman's  lover,  had  been  dining 
together,  and  she  was  persuaded  to  administer  a  philtre  to 
both,  in  hope  of  recovering  her  lover's  affection.  Both  the 
men  died,  and  the  woman — a  slave — was  put  to  death  forth- 
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with.     The  accuser  now  asks  that  the  real  criminal — the  true 
Clytemnestra  of  this  tragedy — shall  suffer  punishment. 

About  a  century  later,  the  most  prominent  as  well  as  the 
most  remorseless  of  the  Greek  poisoners  was  Olympias,  the 
wife  of  Philip  of  Macedon  and  mother  of  Alexander  the  Great. 
This  restless  intrigante  compassed  the  death  of  Aridssns,  a 
natural  son  of  Philip,  his  wife  Eurydice,  Nicanor,  and  many 
of  the  leading  men  of  Macedonia  who  were  inimical  to  her 
interests.  To  those  who  were  imprisoned  she  allowed  the 
choice  between  a  sword,  a  rope,  and  a  cup  of  hemlock  :  for 
others  there  was  only  the  quieting  effect  of  the  potion  that 
ended  the  career  of  Socrates. 

Rojman  history  abounds  with  cases.  While  there  is  reason 
bo  believe  that  in  the  time  of  the  Empire  unwarrantable  sus- 
picions were  sometimes  entertained  and  false  accusations  were 
sometimes  brought,  we  have  accounts  of  numerous  murders 
by  poison,  the  historical  proof  of  which  is  beyond  question. 
It  is  also  likely  that  then  as  now  there  were  many  cases  in 
which,  in  spite  of  moral  certainties  and  circumstantial  evi- 
dence, there  was  failure  to  convict.  In  the  absence  of  the 
facilities  afforded  by  modern  scientific  methods  for  the  detec- 
tion of  crime,  the  law  officers  were  correspondingly  powerless  to 
intervene,  and  many  criminals  escaped  with  impunity.  At  the 
same  time  there  were  occasional  convictions  that  were  based 
on  mere  suspicion.  For  example,  Hostilia,  the  wife  of  the 
consul  Calpurnius,  accused  of  poisoning  her  husband,  was 
thus  condemned.  Sometimes  under  the  pressure  of  public 
clamor  and  reprobation,  offenders  were  driven  to  suicide,  as  in 
the  case  of  Piso  and  his  wife  Plancina,  who  were  charged  with 
poisoning  that  popular  favorite,  Germanicus,  the  nephew  of 
Tiberius  and  brother  of  Claudius.  Planciua's  tutor  and 
accomplice  was  a  notorious  poisoner  named  Martina.  More 
renowned  as  a  professional  poisoner  of  the  first  century  of  the 
Christian  era,  and  held  in  greater  abhorrence  was  Locusta. 
Among  the  victims  was  Claudius,  who  was  poisoned  by  order 
of  Agrippina,  and  Britannicus  who  was  similarly  disposed  of 
by  order  of  Nero.  This  monster  loaded  Locusta  with  gifts,  and 
made  her  teach  a  selected  class  her  processes,  in  order  that  her 
art  might  be  perpetuated.  In  this  nefarious  business,  Tacitus, 
in  Ins  Annals,  leaves  us  toinfer  that  slow  and  wasting  poisons 
isually  employed.  He  echoes  the  prevailing  belief  of 
his  time  that  skilled  poisoners  could  regulate  the  effect  of 
their  doses  with  mathematical  precision.  If  so,  we  shall  have 
to  classify  their  accomplishment  among  the  "  lost  arts."  Our 
Only  approach  to  it  is  in  the  latent  or  dormant  condition  and 
eventual  outbreak  of  the  specific  virus  of  rabies,  yet  as  the 
period  of  incubation  runs  from  a  few  weeks  to  several  months, 
we  cannot  predict  the  day  of  impending  doom.  Theophrastus 
it  the  sorceress  used  aconite,  which  makes  all  the  more 
puzzling  his  statement  that  she  could  regulate  the  toxic  pro-" 
cess  so  as  to  kill  in  a  month  or  a  year.  There  is  rea 
believe  that  combined  with  the  aconite  was  the  juice  of  the 
poppy. 

With  the  secret  help  of  such  professionals  as  Martina  and 
Locusta,  the  list  of  ladies  connected  with  imperial  and  aristo- 
cratic families  who,  from  motives  of  revenge,  illicit  love, 
political  intrigue,  or  cupidity,  destroyed  those  who  were  in 
their  way,  is  a   lengthy  one.     For  the  most  sensational  of 


wholesale  poisonings  we  go  back  to  the  period  id'  the 

conquest  and  the  acquisition  of  Italian  territory,  three  centu- 
ries B.  C.  We  learn  from  Livy  thai  many  of  the  leading  men 
of  Rome  were  carried  oil'  with  a  seizure  presenting  such  simi- 
larity of  symptoms  that  it  was  regarded  as  the  outbreak  of  a 
pestilence.  It  leaked  out,  however,  through  information 
given  to  the  authorities  by  a  slave  girl,  thai  these  numerous 
deaths  were  due  to  poisons  prepared  and  administered  by 
Roman  matrons.  Following  the  cine  thus  given,  about  twenty 
matrons,  including  Cornelia  and  Sergia,  who  belonged  to 
patrician  families,  were  surprised  in  the  act  of  preparing  some 
drugs  over  a  lire.  Upon  their  strenuous  assertion  that  the 
preparation  was  harmless,  the  magistrates  compelled  a  best  of 
sincerity  by  drinking  it,  and  thus  they  all  perished.  Proceed- 
ing upon  additional  information  as  to  the  extent  of  the 
mischief,  one  hundred  and  seventy  Roman  matrons  were  after- 
ward convicted  and  punished. 

From  the  time  of  the  Lombard  invasion  to  the  appearance  of 
the  Borgias  on  the  scene  of  action,  in  the  loth  century,  poison 
was  the  frequent  weapon  of  the  oppressor  and  the  protection 
or  revenge  of  the  oppressed.  Lucretia  Borgia  is  stud  to  have 
shared  in  the  atrocities  of  her  infamous  father  and  brother, 
though  this  is  questioned  by  the  modern  iconoclasts  who  are 
bent  on  reversing  history  as  we  have  been  familiarized  with  it. 
During  the  llenaissance  in  Italy,  poisoning  became  a  fine  art; 
the  victims  were  numbered  by  thousands,  and  the  female  fiend 
was  everywhere  in  evidence.  In  the  seventeenth  century  the 
use  of  poison  as  an  instrument  of  secret  murder  became  so 
common  as  to  warrant  a  violation  of  the  confessional.  In 
1659  the  priests  of  Rome  informed  the  Pope,  Alexander  VII, 
of  the  great  number  of  poisonings  revealed  to  them  in  the 
confessions  of  young  widows.  Investigation  led  to  the  discov- 
ery of  a  secret  society  of  women  which  met  at  the  house  of 
Hieronyma  Spara,  a  fortune-teller,  who  dispensed  an  elixir  or 
"acquetta"  for  the  dissolution  of  unhappy  marriages.  After 
a  large  number  of  victims  had  been  sacrificed,  La  Spara's  prac- 
tices were  detected  through  cunning  police  artifice.  She  anil 
thirteen  of  her  companions  were  hanged;  others  were  publicly 
whipped  balf-naked  through  the  streets  of  Rome,  and  those  of 
the  highest  rank  were  banished. 

There  was  a  similar  society  of  married  women  in  Naples 
headed  by  a  Sicilian  woman  named  Tofana,  who  devised  the 
arsenical  solution  known  as  the  Aqua  Tofana,  Acquetta  di 
Napoli,  or  Aqua  di  Perugia.  It  was  usually  labeled  "Manna 
of  St.  Nicolas  of  liari."  Eventually  the  nature  of  her  trans- 
actions was  discovered  and  she  was  cast  into  prison.  It  is 
saiil  that  she  was  strangled,  bul  whatever  her  end,  il  is  certain 
that  she  confessed,  under  torture,  to  instrumentality  in  six 
hundred  murders  by  poison,  including  two  Popes,  Pius  III 
and  ( 'lenient   I  V. 

Miirndl  says  that  the  Aqua  Tofana  was  made  by  rubbing 
h  bite  arsenic  into  pork,  and  collecting  the  liquid  which  drained 
from  it  during  decomposition.  To  an  irritant  mineral  poison 
wae  therefore  added,  by  this  vile  process,  a  ptomaine  or  cada\  - 
eric  alkaloid  possessing  properties  of  the  bighi 
toxicity,  lie  this  as  it  may,  there  is  well-grounded  belief  that 
corrosive  sublimate  and  opium  were  sometimes  added  to  the 
arsenic. 
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In  other  countries  there  was  similar  activity  in  this  line. 
Thierry,  the  historian  of  the  Norman  Conquest,  for  example, 
tells  us  of  one  queen  of  the  Franks,  Fridegonde,  in  the  sixth 
century,  whose  life  "could  be  summarized  in  a  chronological 
table  of  assassinations  by  steel  or  poison";  and  of  another, 
Brunbilde,  who  poisoned  her  grandson  and  ten  kings  or  sons 
of  kings. 

In  Russia,  Catherine  I,  wife  of  Peter  the  Great,  noted  for 
her  scandalous  misconduct,  is  believed  to  have  poisoned  her 
husband;  and  in  France,  Francis  II  and  Charles  IX  were 
poisoned  with  the  connivance  of  Catherine  de  Medici,  wife  of 
Henry  II,  who  instigated  the  massacre  of  St.  Bartholomew, 
to  say  nothing  of  the  prompting  of  the  assassination  of  Henry 
of  Guise  and  his  brother  the  cardinal.  Catherine  had  in 
her  employ  a  Milanese  named  Reni,  who  served  her  in  the 
double  capacity  of  perfumer  and  poisoner.  Here,  again,  the 
backward  swing  of  the  iconoclastic  pendulum  has  challenged 
the  verdict  of  history,  but  historic  judgment  is  still  firm  and 
impregnable.  It  is  said  that  the  attempted  poisoning  of  Louis 
VI  (Louis  le  Gros)  by  his  stepmother,  in  pursuance  of  her 
inveterate  hatred,  was  followed  to  the  end  of  his  life  1>\  an 
unnatural  pallor.  Hence  arose  the  question  whether  the 
decoction  used  was  obtained  from  an  herb  with  properties 
similar  to  those  alleged  of  the  Exmnguc  c-uminum,  referred 
to  by  the  Roman  poet,  Horace,  in  one  of  his  Epistles  (I.  1'.)). 

Of  the  German  criminals  of  this  class,  none  attracted  more 
profound  attention,  with  one  exception,  than  the  devil  incar- 
nate known  as  Nannette  Schoenleben.  What  a  travesty  this 
name  (beautiful  life)  is  upon  her  atrocities.  On  her  way  to 
the  scaffold  she  declared  that  it  would  have  been  better  for 
herself  as  well  as  for  society  had  she  been  detected  in  her 
first  offense  and  tried  and  executed  for  it.  "Then,"  she  said, 
"several  lives  would  have  been  spared;  a  vast  amount  of 
suffering  would  have  been  prevented  ;  and  I  should  not  now 
have  had  so  many  crimes  to  answer  for  in  leaving  this  world.-' 

The  exception  noted  was  a  parallel  case  in  Bremen,  that  of 
Frau  Gottfried.  This  woman  aroused  general  sympathy  by  the 
loss,  in  the  course  of  a  few  years,  of  two  husbands,  her  father, 
mother,  brother  and  several  children,  thirteen  in  all.  Their 
departure  was  followed  by  that  of  members  of  a  family  in 
which  she  was  installed  as  housekeeper.  When  site  was 
finally  detected  in  sprinkling  grains  of  a  white  powder  over 
some  meat,  the  news  fell  like  a  thunderbolt  upon  the  com- 
munity. It  was  received  with  stubborn  incredulity.  Who 
could  believe,  said  her  acquaintances,  that  one  so  amiable,  so 
kindly,  so  pious,  so  tender  and  devoted  a  nurse,  so  universally 
respected  and  esteemed,  could  be  guilty  of  poisoning  her  own 
friends  and  relatives  ?  She  could  not,  they  added,  see  any  one 
m  pain  or  misery  without  shedding  tears;  while  the  sufferers 
were  writhing  hi  the  agonies  of  death,  she  called  on  Cod  to 
pity  them  and  release  them  from  their  anguish.  When  she 
was  confronted  with  the  evidence  of  her  guilt,  the  blood- 
thirsty demon  confessed  to  forty  murders  during  her  career, 
and  wrote  a  history  of  her  life,  the  details  of  which  are 
extremely  revolting,  especially  in  relation  to  the  murder  of 
her  innocent  children. 

In  Spain,  the  woman  who  appears  to  have  excited  the 
widest   degree   of   horror   and   amazement   was    Donna   Maria 


Mendieta,  of  Madrid.  In  conjunction  with  her  paramour, 
whose  name,  by  the  way,  was  Santiago  San  Juan,  she  mur- 
dered her  husband.  Discovery  led  to  arrest  and  trial.  She 
was  one  of  the  most  beautiful  women  in  Spain,  and  belonged 
to  one  of  its  most  ancient  and  honored  families.  But  the 
judges  were  inflexible,  and  both  she  and  her  lover  were 
sentenced  to  death  and  executed. 

In  England  the  most  noteworthy  case  in  high  life  was  that  of 
the  Countess  of  Somerset  who  poisoned  Sir  Thomas  Overbury, 
in  the  Tower  of  Loudon,  in  1613,  with  corrosive  sublimate. 
As  Lady  Essex,  she  had  procured  a  divorce  from  her  husband 
in  order  to  marry  Robert  Carr,  Earl  of  Somerset.  Overbury  was 
in  possession  of  incriminating  facts  concerning  Lady  Essex 
which  would  have  been  fatal  to  her  success,  and  he  was  put 
out  of  the  way  ten  days  before  the  decree  of  divorce  was  pro- 
nounced. More  than  two  years  elapsed  before  circumstances 
led  to  the  discovery  of  her  crime.  She  was  found  guilty,  but 
was  pardoned  by  James  I.  This  leniency  was  in  marked 
contrast  with  the  treatment  of  those  who  had  no  friends  at 
Court.  A  statute  of  Henry  VIII  ordered  poisoners  to  be  boiled 
to  death,  and  in  accordance  therewith  it  is  related  that  ayoung 
woman  who  had  poisoned  three  families  at  Smithfield  was 
boiled  alive. 

In  the  course  of  the  latter  half  of  the  seventeenth  century  a 
mania  for  secret  poisoning  was  developed  in  France  which 
extended  to  all  classes  of  society.  La  Spara  and  Tofana  had 
fitting  types  and  imitators  in  Paris  in  two  midwives  and 
fortune-tellers  named  Lavoison  and  Lavigoreux.  So  great 
was  their  traffic  in  poisons,  and  it  may  be  said,  so  fash- 
ionable, that  their  houses  were  thronged  with  purchasers, 
both  of  high  and  low  degree,  from  Paris  and  the  provinces. 
The  usual  motives  and  incentives  were  in  full  play,  jealousy, 
revenge,  avarice,  court  intrigue,  political  enmity,  and  removal 
of  all  obstacles  that  stood  in  the  way  of  iniquitous  plans  and 
jtrojects.  To  suppress  and  punish  this  class  of  offenders,  a 
special  tribunal  was  established  in  the  reign  of  Louis  XIV, 
known  as  the  "  Chambre  Ardente."  Lavoison  and  her  con- 
federate were  condemned  and  executed  in  1680,  and  their 
accomplices  in  various  cities  of  France,  to  the  number  of  more 
than  one  hundred,  were  burned  or  beheaded. 

Although  various  noxious  solutions  were  employed  by  these 
monsters,  the  Aqua  Tofana  appears  to  have  been  the  favorite. 
With  reference  to  its  results  we  need  not  confine  ourselves  to 
the  annals  of  medical  jurisprudence,  for,  as  has  been  observed, 
poets,  novelists,  and  historians  have  delighted  to  linger  on  this 
chapter  of  criminal  lore,  and  to  paint  in  vivid  colors  the  tragic 
scenes  which,  in  Italy.  France,  and  Germany,  were  enacted  by 
the  miscreants  who  administered  the  fatal  dose  with  murderous 
intent. 

•  Of  the  poisoners  of  the  aristocratic  class  at  that  period,  none 
commanded  such  widespread  interest,  and  none  is  so  well 
remembered  as  Marie-Marguerite  d'Aubray,  la  Marquise  de 
Brinvilliers.  Here  was  a  woman  with  every  advantage  of 
high  birth  and  position,  of  large  wealth,  of  influential  con- 
nections, of  singular  beauty,  of  fascinating  manners  and 
elegant  accomplishments,  recklessly  throwing  all  away  in  the 
attempt  to  substitute  a  scoundrelly  lover  for  a  reprobate 
husband.     This   lover,    Gaudin  de  Sainte-Croix,   who   while 


Aug.-Sept.,  L899.] 


JOHNS   HOPKINS    HOSPITAL    BULLETIN. 


151 


incarcerated  in   the    Bastille,   in   company  with  the   Italian 

chemist  Exili,  bail  learned  from  him  the  preparation  and 
application  of  poisons,  so  far  as  then  known,  became  in  turn 
the  instructor  of  the  marchioness.  This  Jezebel  in  order  to 
test  the  efficacy  of  the  materials  which  St.  Croix  supplied,  and 
to  qualify  herself  for  the  sure  destruction  of  her  father  and 
her  two  brothers,  who  antagonized  her  shameful  amour,  visited 
the  hospitals,  particularly  the  Hotel  Dieu,  day  after  day,  in 
the  guise  of  a  sister  of  charity,  to  experiment  upon  helpless 
invalids.  In  the  course  of  this  diabolical  work  she  often  pro- 
duced effects  as  mere  aggravated  symptoms  of  the  maladies  sin- 
was  ostensibly  endeavoring  to  alleviate,  and  while  outwardly 
gentle,  lender,  compassionate,  and  sympathetic,  she  succeeded 
in  sending  a  large  number  to  the  dead-house  without  incurring 
suspicion.  St.  Croix  afterwood  lost  his  life  by  inhaling  deadly 
fumes  in  his  laboratory  ;  letters  compromising  the  marchioness 
were  found  in  his  cabinet,  and  she  escaped  to  Liege,  but  was 
eventually  decoyed  from  a  convent  in  which  she  had  taken 
refuge,  and  brought  back  to  Paris,  tortured  into  confession, 
and  beheaded  on  the  scaffold  in  the  Place  de  Greve.  The  lust 
narrative  of  her  romantic  career  may  be  found  in  the  admirable 
historical  novel  of  Albert  Smith,  better  known  as  an  enter- 
taining writer  than  as  an  English  surgeon. 

Coming  down  to  our  times,  we  find  in  the  governing  motive 
a  largely  diminished  ratio  of  the  instigation  of  the  earlier  days. 
Secret  poisoning  for  the  removal  of  people  inconveniently  in 
the  way  of  the  advancement  of  wicked  ambition,  both  in 
domestic  and  public  life,  has  been  displaced  to  a  great  extent 
by  the  promptings  of  mercenary  rapacity.  Vengeance  as  a 
mainspring  has  been  transformed  into  the  pecuniary  profit 
that  accrues  from  the  death  of  the  victim.  In  the  way  of 
temptation  to  the  flagrant  exercise  of  theavaricious  propensity, 
the  life  insurance  system  has  innocently  widened  the  range  of 
moral  hazard,  both  in  this  country  and  in  Europe.  But,  as  we 
too  well  know,  every  organization  in  the  social  economy  i- 
liable  to  abuse.  How  often  is  the  beauty  of  holiness  tarnished 
by  the  hypocrites  who  use  the  Church  as  a  cloak  ;  how  often 
the  holders  of  fiduciary  trusts  become  defaulters;  how  fre- 
quently the  incumbents  of  official  position  defraud  the 
government.  A  system  whose  outcome  proves  it  to  be  the 
nil  of  organized  philanthropy  yet,  devised,  cannot  be 
held  responsible  per  sc  for  such  criminal  perversion.  That  it 
should  so  unsex  the  daughters  of  Eve,  and  so  metamorphose 
them  into  fiends,  as  the  life  and  accident  insurance  companies 
too  often  have  occasion  to  experience,  is  a  matter  for  infinite 
regret. 

A    complete    catalogue    for   the   nineteenth   century  id'  the 
special    class  of    cases    under  consideration    in    Europe    and 
America,  either  under  indictment,  or  subject  to  the  suf 
that  is  allied  to  moral  certainty,  would  occupy  the-  entire  time 
and  space  allotted  to  this  paper.     A  few  instances,  taken  from 
the  experience   of    life-insurance   companies,  will    sen 
purpose  of  illustration.     That  which  leads  all  others  in  the 
extent    of    atrocity    is   reported   from    Hodmezoe,    Hungary. 
During  the  trial,  a  few  months  ago,  of  two  Hungarian  peasant 
women,  named  .lager  and  Csordas,  startling  disclosure 
followed  by  confessions  of  murders  numbering    several  hun- 
dred.   Their   operations  were  conducted  ou  the  plan  of  the 


speculative   transactions  in   Pennsylvania  and  other  States, 

commonly  known  as  graveyard  insurance,  in  which  the  lives 
of  consumptives,  hopeless  invalids,  jumpers  and  octogenarians 
were  made  the  subjects  of  gambling  policies  without  their 
knowledge  or  consent,  and  were  hastened  to  their  end  by 
violent  measures.  In  such  cases  the  principle  of  insurable 
interest  is  ignored,  and  medical  certificates  are  forged.  In  the 
cold-blooded  procedure  of  the  Hodmezoe  conspirators  the  com- 
panies involved  were  small  local  beneficial  or  burial  SOi 
and  the  amounts  at  risk  were  little  beyond  ordinary  funeral 
expenses.  Hence,  to  make  their  traffic  in  human  life 
remunerative,  it  had  to  lie  carried  out  on  a  large  >eal<-. 

Next  to  this  bad  eminence  or  championship  was  a  woman 
named  Van  der  Linden,  in  Leyden,  Holland.  In  the  latter  part 
of  1883  she  was  arrested  on  a  charge  of  having  destroyed 
sixteen  lives,  most  of  the  victims  being  members  of  her  own 
family,  including  five  of  her  children.  She  had  had  their 
lives  insured  for  her  benefit,  and  received  the  amount  of  the 
policies  after  their  deaths.  She  confessed  her  guilt,  but  her 
story  was  so  incredible  in  the  boundless  wickedness  it  revealed, 
that  most  persons  were  inclined  to  reject  it  in  its  full  extent, 
even  on  the  assumption  of  homicidal  mania. 

In  Liverpool,  two  sisters  named  Higgins  and  Flannagan 
were  indicted  in  lSS4for  the  murder  of  four  of  their  relatives, 
and  on  trial  were  convicted  and  punished.  At  Deptford, 
adjacent  to  Greenwich,  Elizabeth  Frost  and  her  mother,  Mrs. 
Winters,  in  1889,  disposed  of  three  cases  in  similar  fashion. 
Soou  afterward  Mrs.  Winters  died,  whether  purposely  poisoned, 
or  whether  she  committed  suicide,  is  unknown,  and,  finding 
her  end  approaching,  made  full  confession  of  her  guilt.  From 
her  dying  statement  it  appears  that  she  preferably  employed 
••  white  precipitate,"  but  how  or  why  an  ignorant  woman  like 
her  was  led  to  select  the  ammonium-chloride— to  which  there 
is  so  little  recourse — instead  of  the  bichloride  of  mercury — 
which  is  so  frequently  resorted  to — can  only  be  left  to  con- 
jecture. 

With  respect  to  social  position,  there  is  a  wide  gulf  between 
these  coarse  and  vulgar  reprobates  and  such  society  leaders  as 
the  Belgian  aristocrat.  Madame  .Marie  Therese  Jouiaux.  whose 
trial  at  Antwerp,  four  years  ago,  for  the  murder  of  her  sister, 
brother,  and  uncle,  all  insured  in  her  favor,  created  a  profound 
sensation.  She  was  the  daughter  of  General  Ablay,  a  distin- 
guished cavalry  officer;  had  been  brought  up  in  an  atmos- 
phere of  refinement  and  cultivated  taste:  had  been  twice 
married  to  men  of  superior  rank,  and  had  moved  among  the 
best  social  circles  of  Brussels  and  Antwerp.  But  down  in  the 
depths  of  her  moral  sense  she  proved  to  be  as  depraved,  as 
vicious,  as  impenitent  as  the  low-born  wretches  to  whom  we 
have  referred.  Her  love  of  luxury  and  display  and  her  pas- 
sion for  cards  exhausted  her  fortune,  and  her  nearest  relatives 
acrificed  to  repair  it.  Yet  she  was  so  far  aoove  suspi- 
cion that  it  was  only  the  rapidity  with  which  the  clain 
cessively  matured,  and  the  impetuous  ami  indecenl  haste  with 
which  payment  was  claimed,  that  led  t<>  her  betrayal. 

On  this  sideof  tie- Atlantic,  the  worst  case,  according  to 
court  records,  though  not  the  worst  in  poinl  of  fact,  i  thai  of 
.Mrs.  Sarah  J.  Robinson,  of  Somerville,  Mass.  In  1885,  this 
stony-hearted  woman  deliberately  destroyed   the  meml 
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her  family,  seven  in  number,  one  after  another,  but  thanks  to 
the  interposition  of  criminal  lawyers  and  the  interference  of 
morbid  sentimentality,  she  has  escaped  the  hangman's  rope. 
In  a  similar  way,  another  home-destroyer,  Mrs.  Lizzie  Bren- 
nan,  who  killed  her  husband  and  two  sons  at  Holyoke,  in 
1889,  evaded  justice.  With  one  exception,  it  should  be  noted 
thai  the  entire  gang  of  female  poisoners  in  this  country  have 
escaped  capital  punishment.  While  this  result  is  usually  due 
to  the  sympathetic  acquittal  or  the  short-sighted  disagreement 
of  the  juries  before  whom  such  cases  are  tried,  there  are  times 
when,  as  in  the  case  of  the  infamous  matricide,  Frankie 
Morris,  of  Kansas,  they  are  inflexible,  and  an  obviously  just 
and  conclusive  verdict  is  neutralized  by  the  subsequent  crafty 
juggling  of  cunning  criminal  lawyers.  Twenty-five  years  ago 
Mrs.  Victor,  of  Ohio,  managed  her  own  escape  by  singing 
herself  with  Ophelia  like  plaintiveness  into  the  safe  shelter 
of  an  insane  asylum,  and  thereby  into  commutation  of 
the  death  sentence.  But  that  trick  cannot  be  successfully 
repeated  at  the  present  day.  The  exception  noted,  to  the 
credit  of  a  Philadelphia  jury,  was  that  of  Mrs.  Sarah 
Jane  Whiteling,  who  was  executed  in  Moyamensing  prison, 
in  1889,  for  the  murder,  by  arsenical  poisoniug  of  her 
husband,  her  daughter  aged  9,  and  her  son  aged  3,  to 
obtain  the  paltry  amount  of  their  industrial  policies,  a  total 
of  £399. 

Aside  from  sociological  considerations,  our  interest  in 
these  cases  centers  mainly  in  their  relations  to  medical  juris- 
prudence, medico-legal  science,  forensic  medicine,  and  espe- 
cially forensic  toxicology,  and  the  present  attitude  of  expert 
evidence.  Questions  arise  with  which  we  have  no  concern, 
and  which  we  leave  to  the  ministers  of  the  law  ;  for  instance, 
the  recent  dispute  between  the  authorities  of  California  and 
the  authorities  of  Delaware  as  to  which  should  hold  for  trial 
the  womau  Botkin,  who  is  charged  with  the  craftily  planned 
death  of  Mrs.  Dunning  and  Mrs.  Dean,  in  Wilmington,  by 
poisoned  candy  transmitted  through  the  mails.  That  question 
having  been  settled,  it  is  now  time  for  the  reinforcement  of 
legal  chemistry.  One  of  the  most  perplexing  contentions  on 
the  part  of  the  defense  which  the  prosecution  is  compelled  to 
meet  is  the  concordant  responsiveness  of  ptomaines,  the  alka- 
loids of  putrefaction,  to  the  general  reagents  for  such  alka- 
loids as  morphine,  strychnine,  coniine,  atropine,  veratrine,  etc. 
In  the  Sonsogna  trial  at  Cremona,  Italy,  and  in  the  Lamson 
trial  in  London,  it  was  contended  that  the  alleged  j>resence  of 
morphine  was  mistakenly  identified  as  that  of  ptomaines,  the 
reaction  being  the  same.  The  analysts,  urged  the  defense, 
were  not  warranted  in  asserting  the  existence  of  a  vegetable 
alkaloid  in  putrefying  material  from  the  affirmative  results  of 
the  reactions  alone.  Baumert  goes  so  far  as  to  insist  that  "in 
one  case  the  ptomaines  in  question  not  only  gave  various 
chemical  reactions,  including  the  identifying  reactions  of 
strychnine,  but  also  possessed  the  tetanizing  action  of  that 
alkaloid."'  In  view  of  such  behavior  of  the  spontaneously 
generated  toxic  products  of  putrefaction  toward  the  general 
reagents,  it  is  not  to  he  wondered  at  that  in  the  case  of 
Madame  Joniaux,  at  Antwerp,  her  defenders  fell  back  upon 
such  a  convenient  theory  in  spite  of  the  evidence  that  mor- 
phine was  found  in  the  intestines  of  her  victims,  and  that  she 


had  repeatedly  obtained  morphine  from  Brussels  chemists  on 
forged  prescriptions. 

A  case  which  attracted  wide-spread  attention  was  that  of 
Madeline  Smith,  of  Glasgow,  who  was  tried  in  July,  1857,  for 
the  murder  of  her  lover  and  seducer,  Pierre  Emile  L'Angelier. 
He  sought  to  crown  his  perfidious  conduct  with  marriage,  but 
her  parents,  uot  knowing  of  their  illicit  relations,  forced  an 
engagement  to  marry  a  man  of  their  choice,  Mr.  Minnoch. 
Thereupon  the  revengeful  scoundrel  exposed  to  friends  of  the 
family  Madeline's  piteous  letters  to  him  with  reference  to  her 
enceinte  condition,  and  drove  her  to  desperation.  The  indict- 
ment read,  "administering  arsenic  or  some  other  poison  in 
coffee,  cocoa,  or  some  other  food  or  drink,  in  February,  1857." 
The  trial  ended  with  the  Scotch  verdict,  "  not  jiroven,"  to 
the  great  relief  of  the  community,  everybody  being  in  sympa- 
thy with  the  defendant.  In  the  conrse  of  the  analytical 
evidence,  several  chemico-legal  questions  were  involved,  one  of 
the  most  important  of  which  related  to  the  degree  of  solu- 
bility of  arsenic.  In  the  stomach  of  the  deceased  the  chemists 
found  ninety  grains  of  arsenic  either  dissolved  or  suspended, 
and  there  was  arsenic  enough  in  the  intestines  to  cause  vio- 
lent purging.  This,  by  the  way,  was  seized  upon  by  the 
defense  as  consistent  with  the  theory  that  the  deceased  died 
of  cholera  morbus.  But  while  the  crown  contended  that  the 
arsenic  had  been  administered  in  coffee  or  chocolate,  the 
defense  claimed  that  it  was  impossible  that  such  a  quantity 
could  have  been  taken  unconsciously  by  the  deceased  in  these 
or  any  other  liquid  media.  With  reference  to  this  view, 
Witthaus  very  properly  notes  that  it  presupposes  that  solution 
is  a  requisite  to  secret  administration,  but  while  this  may  be 
true  of  a  transparent  medium,  and  where  the  victim  is  in  the 
possession  of  his  senses,  it  must  not  be  forgotten  that  a  much 
larger  quantity  than  could  be  dissolved  may  be  stirred  into  a 
thick  and  opaque  liquid,  and  taken  without  producing  any 
effect  upon  the  senses,  except  possibly  a  rough  taste  or  gritty 
sensation.  As  to  grittiness,  it  may  be  noted  parenthetically, 
that  such  crystalline  particles  could  hardly  measure  up  to  the 
standard  of  the  crushed  and  powdered  glass  which,  in  October 
a  Battle  Creek,  Michigan,  wife  of  28  years  commingled  with 
the  breakfast  oatmeal  for  her  husbaud,  a  capitalist  of  SO  years 
of  age.  It  proved  to  be  quite  as  potent  as  the  destructives  in 
more  common  use. 

In  the  case  of  the  American  notoriety,  Florence  Elizabeth 
Maybrick,  tried  in  Liverpool,  in  1889,  for  the  murder  of  her 
husband,  James  Maybrick,  it  appeared  in  evidence  that  the 
cause  of  death  was  gastro-euteritis,  which,  it  was  contended, 
had  been  induced  by  an  irritant  poison.  On  searching  the 
house,  eighty-five  grains  of  arsenic  were  found.  It  was  proved 
that  James  Maybrick  was  addicted  to  dosing  himself  with 
drugs,  that  arsenic  in  minute  quantities  was  one  of  them,  and 
that  not  long  before  his  death  he  had  purchased  two  and  a 
half  ounces  of  it.  Even  admitting  the  self-administration 
of  fractional  doses,  arsenic  is  not  cumulative  in  the  ordinary 
sense  of  that  term.  In  discussing  the  relation  between  ab- 
sorption and  elimination,  it  was  shown  that  by  the  excretory 
action  of  the  stomach  none  was  left  in  that  organ ;  that  it 
was  chiefly  localized  in  the  liver,  and  minutely  disseminated 
in  other  organs.     Death  occurred  on  the  eighth  day  after  the 
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supposed  administration  of  the  arsenic,  and  this  length- 
ened interval  once  more  brought  up  the  question  of  | 
duration.  While  the  usual  period  of  fatal  poisoning  is  not 
prolonged  beyond  twenty-nine  hours,  there  .are  cases  on  record 
in  which  the  end  was  delayed  for  twenty-four  days.  Though 
the  trial,  which  lasted  six  days,  was  largely  a  battle  of  experts, 
it  ended  in  conviction  and  sentence.  As  to  the  motive,  the 
inherent  probabilities  point  less  to  the  amount  of  insurance 
on  the  husband's  life  than  to  improper  intimacy  with  another 
man.  and  a  desire  to  exchange  Mr.  Maybrick  for  Mr.  Briefly. 
In  the  Wharton  case  in  this  community,  in  1871,  there  was 
a  singular  perversion  of  justice  through  the  quibbling  and 
subterfuge  of  the  experts  employed  by  the  defense.  It  empha- 
sized the  conviction  that  ingenious  sophistry  may  so  confuse  the 
judge  on  the  bench,  and  so  confound  the  jury  in  the  box,  that 
Justice  will  lend  her  weight  to  the  wrong  balance,  and  prose- 
cution of  guilt  will  be  interpreted  as  persecution  of  inno- 
cence. Mrs.  Eliza  <i.  Wharton  was  tried  at  Annapolis  on 
the  charge  of  poisoning  her  old  army  friend,  General  W.  S. 
Ketchum.  Several  physicians  of  acknowledged  reputation 
and  exalted  character  testified  that  Ketchum  died  from  uon- 
natural  causes,  in  other  words,  from  the  administration  of 
poison,  and  three  well-known  analytical  chemists  testified 
that  tartar  emetic  was  found  in  the  stomach  and  viscera,  and 
metallic  antimony  in  the  liver.  On  the  other  hand,  the 
defense  insisted  that  the  death  was  due  to  a  natural  cause, 
that  it  was  the  result  of  disease,  and  that  the  disease  was 
cerebro-spinal  meningitis.  The  witnesses  for  the  State  showed 
that  the  symptoms  and  post-mortem  appearances  were  con- 
sistent with  the  theory  of  poisoning  by  antimony,  and  showed, 
moreover,  that  the  preceding  history  of  the  case  and  the 
absence  of  the  characteristic  lesions  precluded  the  idea  of 
death  from  cerebro-spinal  meningitis.  Their  position  was 
strengthened  and  corroborated  by  the  simultaneous  attempt 
to  poison  Mr.  Eugene  Van  Ness,  first  with  prussic  acid,  next 
with  strychnia,  and  finally  with  tartrated  antimony.  In  both 
cases  the  motive  was  based  upon  money  considerations.  The 
object  of  the  experts  for  the  defense  seemed  to  be  not  so  much 
to  develop  scientific  truth  as  to  criticise  the  witnesses  for  the 
State,  to  contend  that  their  testimony  was  colored  by  preju- 
dice, and,  in  one  way  or  another,  to  impugn  their  motives. 


In  thrusting  forward  their  audacious  assumption,  their  leader 
and  chief  spokesman  was  Dr.  Edward  Warren.  In  his  magis- 
terial way  he  declared  that  "  the  case  of  General  Ketchum, 
from  the  first  pain  to  the  last  convulsion,  in  all  its  phases, 
bearings  and  combinations,  illustrates  nothing  more  nor  less 
than  a  typical  example  of  that  form  of  cerebro-spinal  fever 
to  which  the  name  of  fulminant  has  been  so  aptly  given  as 
indicating  the  suddenness  of  its  invasion,  the  intensity  of  its 
phenomena,  the  rapidity  of  its  march,  and  the  fatality  of  its 
termination."  Dr.  Warren  was  supported  in  his  position  by 
several  fellow-experts,  but  it  was  his  own  brilliant  sophistry 
that  led  to  disagreement  of  the  jury  and  escape  of  the 
prisoner. 

This  is  neither  the  time  nor  place  to  discuss  diversity  of 
opinion  respecting  questions  in  dispute  in  these  cases.  But 
a  word  in  passing  may  be  admissible  with  regard  to  the  inter- 
ested arguments  of  experts  who  are  virtually  employed  and 
paid  as  counsel,  especially  in  the  line  of  defense.  Common 
fairness  and  simple  justice  demand  that  both  sides  of  the 
issue  shall  be  clearly  presented,  but  the  Wharton  case  and 
similar  cases  go  to  show  that  the  expert  who  has  a  client 
to  serve,  and  accepts  liberal  payment  for  his  services,  may 
discredit  this  branch  of  medical  practice  by  constructing  a 
theory  or  framing  an  argument  so  plausible,  so  ingenious,  so 
persuasive,  as  to  mislead  the  jury,  capture  an  acquittal,  and 
distort  the  machinery  of  justice.  The  remedy  lies  in  making 
the  position  a  permanent  one  in  the  State,  with  judicial 
appointments  from  the  ranks  of  demonstrated  capability  and 
scientific  training.  We  should  follow  the  example  of  Ger- 
many, where,  we  are  told  by  Casper,  "in  criminal  cases  the 
experts  first  summoned  are  exclusively  those  whom  the  State, 
after  prior  examination  of  their  competency  and  skill  in  such 
particular  inquiries,  has  duly  authorized  to  act  for  this  pur- 
pose; while  in  addition  to  this,  there  is  organized  a  tribunal 
of  experts  to  which  the  opinions  of  expert  witnesses  can  be 
referred."  Some  of  our  writers  on  medical  jurisprudence 
have  shown  how  a  similar  system  can  be  grafted  on  our 
American  practice.  All  that  is  needed  to  place  our  expert 
evidence  upon  a  higher  plane  and  to  bestow  upon  it  a  larger 
measure  of  respect  and  confidence  is  appropriate  and  readily 
attainable  legislation. 


THE  HISTORY  OF  THE  MEDICAL  DEPARTMENT  OF  TRANSYLVANIA  UNIVERSITY 

AND  ITS  FACULTY.* 

By  William  Jephtha  Calvert,  M.  D. 


The  name  Transylvania  was  first  given  to  that  tract  of  land 
included  between  the  Ohio,  Cumberland  and  Kentucky  rivers. 
This  territory  was  bought  from  the  Cherokee  Indians  by  Col. 
Richard  Henderson  and  others  for  the  purpose  of  establishing 
a  separate  and  independent  government  under  the  sovereignty 
of  Great  Britain.    The  General  Assembly  of  Virginia  declared 


*  Read   before   the   Historical    Society   of    the  Johns   Hopkins 
Hospital,  December  14,  1897. 


this  purchase  illegal,  and  Colonel  Benderson  was  forced  to 
be  satisfied  with  a  grant  of  land  on  the  Ohio  at  the  mouth 
of  the  Green  River.  On  December  31,  1776,  Kentuckee 
County,  including  all  of  flic  preseni  State,  was  established 
by  the  General  Assembly  of  Virginia,  and  three  years  later 
Col.  Robert  Patterson  and  others  began  the  erection  of  a  fori 
where  Lexington  now  stands.  The  newly  established  county, 
separated  from  civilization  by  the  mountains  and  overrun  by 
a  thieving  and  warlike  tribe  of  Indians,  offered   in  flic  youth 
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no  encouragement  for  education,  refinement,  or  the  study  of 
the  sciences. 

By  request,  the  General  Assembly  of  Virginia,  in  May,  1780, 
to  counteract  these  harmful  influences,  endowed  the  inhab- 
itants of  Kentuckee  County  with  certain  lands  for  educational 
purposes.  This  act,  donating  eight  thousand  acres  of  escheated 
lands  to  William  Fleming  and  others,  as  trustees,  was  the  first 
charter  of  the  school  to  which,  in  1783,  was  given  the  name 
of  Transylvania  Seminary,  and  sixteen  years  later  that  of 
Transylvania  University.  After  ten  years  of  religious  and 
political  rivalry  the  seminary  was  permanently  located  at 
Lexington.  Ky.,  with  Mr.  Moore  as  its  Master.  The  election 
of  Mr.  Toulmin  to  the  Presidency,  in  1794,  was  bitterly 
opposed  by  the  Presbyterians,  who  subsequently  founded 
the  Kentuckee  Academy  at  Pisgah.  Dissatisfaction  having 
already  arisen  in  the  new  academy,  the  resignation  of  Mr. 
Toulmin  from  the  Presidency  of  Transylvania  Seminary,  in 
1796,  brought  about  a  friendly  relationship  between  the  two 
institutions,  which  resulted  in  their  union.  The  new  school 
was  called  the  Transylvania  University.  The  Legislature  of 
Kentucky  was  afterwards  petitioned  for  a  new  charter,  which 
was  granted  December  22, 1798,  to  take  effect  January  1, 1799. 

The  founders  proposed  to  make  the  new  university  complete 
in  every  branch.  The  Law  and  Medical  Departments  were 
immediately  established,  and  the  libraries  and  laboratories 
were  equipped  as  rapidly  as  possible.  The  Kev.  James  Moore 
was  the  first  Acting-President  and  Professor  of  Logic,  Meta- 
physics, Moral  Philosophy  and  Belles-lettres;  Kev.  James 
Blythe,  Professor  of  Mathematics,  Natural  Philosophy  and 
Astronomy  :  and  Rev.  Robert  Stuart,  Professor  of  Ancient 
Languages.  The  Law  Department  was  formally  established 
by  the  appointment  of  Mr.  George  Nicholas  to  the  Chair  of 
Law  and  Politics.  The  appointment  of  Dr.  Samuel  Brown 
to  the  Chair  of  Chemistry,  Anatomy  and  Surgery;  and  Dr. 
Frederick  Ridgely  to  the  Chair  of  Materia  Medica,  Midwifery 
and  the  Practice  of  Physic,  was  the  beginning  of  the  Medical 
Department. 

From  the  newspapers  of  this  time  we  learn  that  the  Medical 
Society  met  each  week  for  the  reading  of  original  papers  and 
the  discussion  of  current  topics. 

Dr.  Walter  Warfield  was,  in  1801,  appointed  Professor  of 
Midwifery,  and  in  1805  the  Chair  of  the  Theory  and  Practice 
of  Medicine  was  occupied  by  Rev.  James  Fishback,  M.  D. 

On  account  of  the  small  number  of  students,  and  for  other 
reasons  not  recorded,  the  faculty  as  a  body  resigned  in  1806. 
An  attempt  to  reorganize  the  faculty  was  made  in  1809  when 
the  following  professors  were  appointed:  To  Anatomy  and 
Surgery,  Dr.  B.  W.  Dudley;  to  Surgery  and  Obstetrics,  Dr. 
Elisha  Warfield;  to  the  Institutes  of  Medicine,  Dr.  Joseph 
Buchanan,  and  to  the  Theory  and  Practice  of  Medicine,  James 
Overton.  Nothing  was  accomplished  by  this  reorganization. 
A  second  attempt  was  made  to  reorganize  the  faculty  in  1814, 
but  all  of  the  professors  resigned  before  entering  upon  their 
duties.  Dr.  Dudley,*  however,  lectured  to  about  fifteen 
students. 


*  Benjamin  W.  Dudley  (1785-1870)  was  born   April   12,   1785,  in 
Spottsylvania  County,  Virginia.     In  the  following  year  his  parents 


In  1816  a  third  attempt  was  made  to  reorganize  the  faculty. 
The  following  appointments  were  made:  To  the  Chair  of 
Theory  and  Practice  of  Medicine,  Dr.  James  Overton;  to 
Anatomy  and  Surgery,  Dr.  B.  W.  Dudley ;  to  Chemistry,  Dr. 
James  Blythe,  and  to  Obstetrics,  Dr.  W.  H.  Richardson-.  In 
December  of  the  same  year  Dr.  Drake  was  called  as  Professor 
of  Materia  Medica  and  Botany.  In  the  fall  of  1817  the 
Medical  Faculty  was  fully  organized  as  a  department  of  the 
University,  and  a  full  course  of  lectures  was  delivered  to 
about  twenty  students,  at  the  end  of  which  the  degree  of 
Doctor  of  Medicine  was  conferred,  for  the  first  time  in  the 
West,  on  John  McCollough,  of  Lexington,  Ky. 

Dissatisfaction  caused  the  resignation  of  Drs.  Drake  and 
Overton,  in  1818,  the  former  going  to  Cincinnati,  Ohio,  the 
latter  to  Nashville,  Tenn.  A  controversy  between  Drs.  Dudley 
and  Drake,  in  regard  to  the  resignation  of  the  latter  and  some 
matters  connected  with  a  post-mortem,  resulted  in  a  challenge 
to  mortal  combat  from  Dudley  to  Drake.  The  latter  declined, 
but  his  friend  Richardson  accepted  the  challenge.  A  duel 
resulted  in  which  Richardson  was  seriously  wounded  in  the 
groin,  and  from  which  he  would  have  speedily  bled  to  death 
had  it  not  been  for  the  ready  skill  of  Dudley,  who  immediately 
checked  the  hemorrhage. 

While  the  Medical  Department  was  struggling  against 
adverse  circumstances,  the  Academical  Department  fared  no 
better.     The  Trustees   had,  on  several  occasions,  offered  the 


moved  to  Lexington,  Kentucky.  His  early  education  was  scanty, 
and  of  the  languages  he  knew  nothing.  His  medical  studies  were 
commenced  under  Dr.  Frederick  Ridgely,  of  Lexington,  Ky  ,  and 
in  1804  he  attended  lectures  in  the  University  of  Pennsylvania. 
Here  he  met  Mr.  John  Esten  Cooke,  Daniel  Drake  and  William  H. 
Richardson,  all  of  whom  were  afterwards  his  colleagues  in  Tran- 
sylvania Medical  School.  At  the  close  of  his  second  session,  in 
1806,  he  received  the  degree  of  Doctor  of  Medicine,  and  returned 
home  to  practice.  While  in  practice  he  engaged  in  business,  but 
to  what  extent  is  not  known.  In  1810,  he  decided  to  go  abroad, 
where  he  could  stud}'  medicine  and  surgery  under  the  great 
teachers  of  his  day.  Sometime  during  the  year  he  went  to  New 
Orleans  on  a  flat-boat.  Here  he  bought  a  cargo  of  flour,  with 
which  he  sailed  to  Europe.  He  sold  his  flour  at  Gibraltar  and 
Lisbon  and  went  to  Paris.  During  his  four  years'  sojourn  abroad, 
he  spent  most  of  his  time  in  Paris  and  London,  where  he  took 
advantage  of  the  opportunities  for  studying  anatomy  and  surgery. 
He  was  one  of  the  leaders  in  the  reorganization  of  the  Transyl- 
vania Medical  School  and  taught  anatomy  and  surgery  until  1844. 
From  this  date,  until  his  retirement  in  1850,  he  was  Professor  of 
the  Principles  and  Practice  of  Surgery. 

As  an  operator  he  was  more  cautious  than  bold,  and  believed 
that  the  preparation  of  the  patient  for  an  operation  was  essential 
to  its  success.  He  performed  lithotomy  about  two  hundred  and 
twenty-five  times  and  operated  one  hundred  times  before  losing 
a  patient.  He  operated  on  all  but  ten  cases  brought  to  him,  and 
lost,  in  all.  five  cases.  In  his  practice  "  a  puke  and  purge,  a  purge 
and  a  puke,  were  used  alike  in  tuberculous  diseases,  affections  of 
the  hip-joint,  spine,"  etc. 

His  publications  were  few  and  of  a  practical  nature.  In  his  first 
article  he  asserted  that  epilepsy  was  often  caused  by  pressure  on 
the  brain,  and  could  often  be  relieved  by  trephining. 

After  he  gave  up  teaching  and  practicing,  in  1S50,  he  passed  the 
remainder  of  his  life  in  retirement,  and  died  on  June  30,  1870,  in 
his  eighty-fifth  year. 
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Presidency  of  the  University  to  distinguished  men:  bul  each 
had  declined  the  position.  The  Trustees  seeing  the  bad  con 
dition  of  the  University  and  having  lost  the  confidence  of  the 
people,  were  convinced  that  political  and  religions  content  ion 
must  cease  and  a  coucerted  action  be  inaugurated.  As  a  result. 
Dr.  Holly,  of  Boston,  was,  in  1817,  elected  President;  which 
position  he  accepted  on  June  25th,  1818. 

Dr.  Holly  was  a  man  of  unusual  ability;  his  gentle  and 
pleasing  manners,  his  power  as  a  teacher  and  a  speaker,  and 
his  high  moral  character  united  with  his  untiring  energy  were 
in  no  small  degree  responsible  for  the  subsequent  success  of  the 
University,     lie  entered  upon  his  duties  November  17th.  L818. 

In  the  reorganization  of  the  Medical  School,  Dr.  Holly, 
although  not  a  Doctor  of  Medicine,  took  an  active  part. 
Through  his  influence,  combined  with  that  of  Drs.  Dudley 
and  Caldwell,  the  Medical  School  soon  occupied  a  prominent 
position  in  the  University. 

Financial  embarrassments  were  removed  to  some  extent  by 
the  sale  of  the  public  lands  donated  by  the  General  Assembly 
of  Virginia  and  by  the  gifts  of  private  citizens.  The  libraries 
were  extended,  the  laboratories  enlarged  and  better  equipped, 
and  more  spacious  lecture-rooms  secured.  A  museum  contain- 
ing pathological  specimens,  models  for  anatomy,  surgery  and 
obstetrics,  was  established.  Abundant  material  for  anatomy 
and  operative  surgery  was  also  supplied. 

The  following  Chairs  were  represented  in  the  faculty:  Dr. 
Charles  Caldwell,*  Dean  of  the  Faculty  and  Professor  of  the 

*  Charles  Caldwell  (1772-1S53)  was  born  in  Caswell  county,  N.  C, 
in  1772.  When  fourteen  he  had  mastered  the  Ancient  Languages 
and  in  the  following  yeartook  charge  of  the  Snow  Creek  Seminary. 
In  1792  he  entered  the  University  of  Pennsylvania,  where  he  soon 
gained  a  reputation  as  a  student.  His  translation  of  Blumenhach, 
in  1795,  was  the  beginning  of  his  literary  career.  In  1803  he  insti- 
tuted the  first  clinical  lectures  in  the  Philadelphia  Alms  House, 
now  Blockly  Hospital,  and  was  appointed  Professor  of  Geology  and 
Natural  History  in  the  University  of  Pennsylvania,  in  1816.  In 
Philadelphia  his  eloquence  gained  for  him  great  popularity  both 
as  a  public  speaker  and  as  a  teacher.  Dr.  Caldwell  was  called  to 
Transylvania,  in  1818,  to  occupy  the  Chair  of  the  Institutes  of 
Medicine  and  Materia  Medica,  and  in  1837  he  founded  the  University 
of  Louisville,  in  which  he  taught  until  1849,  when  the  Board  of 
Trustees  asked  for  his  resignation.  Later  he  was  occupied  in  estab- 
lishing the  University  of  Nashville,  which  soon  became  a  rival  of 
the  University  of  Louisville. 

He  was  much  given  to  controversy,  and  his  discussion  with  his 
teacher,  Dr.  Rush, shows  his  antagonistic  character.  Whilesuffer- 
ing  from  a  high  fever,  he  had  been  caught  in  a  drenching  rain,  from 
which  he  expected  to  die  ;  but  to  his  great  surprise  he  found  that 
his  fever  soon  left  him.  He  immediately  reported  the  fact  to  Dr. 
Rash.  In  his  lectures  Dr.  Rush  referred  to  the  incident  without 
giving  Caldwell  due  credit.  This  aroused  Caldwell's  indignation 
to  such  an  extent  that  he  openly  assailed  Dr.  Rush  at  the  com- 
mencement exercises  of  the  University  of  Pennsylvania.  The 
mutual  friendship  which  had  previously  existed,  was  now  broken 
and  Dr.  Rush  refused  to  sign  Caldwell's  diploma.  Referring  to  the 
discussion,  in  his  autobiography,  Dr.  Caldwell  says,  "Although 
victory  perched  on  my  brow,  it  cost  me  the  Chair  of  Medicine  in 
the  University." 

He  was  a  great  advocate  of  Phrenology  and  had  the  misfortune 
to  outlive  his  favorite  theme.  "As  a  man,  be  was  proud  and 
egotistic;  as  a  student,  thorough  and  diligent;  as  a  writer,  clear, 
and  as  a  physician,  seldom  consulted."  He  died  in  July,  185:!,  in 
his  eighty-first  year. 


Institutes  of  Medicine:  Dr.  B.  W.  Dudley,  Professor  of  Anat- 
omy   and    Surgery;  Dr.   Samuel    Brown,    Professor   of    the 

Theory  and  Practice  of  Medicine;  Dr.  William  II.  liichard- 
sou,  Professor  of  Obstetrics';  Dr.  James  lilythe,  Professor  of 
Chemistry,  and  Cons  tan  tine  F.  Rafmesque,  Professor  of 
Medical  Botany. 

In  the  reorganization  of  the  Transylvania  University,  the 
following  is  the  record  of  the  first  Faculty  .Meeting: 

"First  Session,  1819-^0,  Nov.  Slh,  1819.  The  Faculty  convened, 
present— Benjamin  W.  Dudley,  Charles  Caldwell,  Samuel  Brown, 
William  H.  Richardson  and  James  Blythe. 

"Charles  Caldwell,  M.  D.,  was  unanimously  elected  Dean,  and 
requested  to  prepare  and  deliver,  in  behalf  of  the  Faculty  at  the 
time  of  their  induction  into  office,  an  inaugural  address. 

"  Their  request  was  complied  with  on  the  18th  of  the  same  month 
and  the  address  printed  at  the  unanimous  request  of  the  Faculty 
and  the  Board  of  Trustees  separately  expressed. 

"[Signed]  C.Caldwell, 

Dean  M.  F.  T.  U. 

By  W.  H.  Richardson." 

Shortly  afterwards  we  find  in  the  records  the  following  rules 
to  govern  the  proceedings  of  the  Faculty  of  Medicine: 

"  1.  Any  physician  of  reputation  who  shall  have  been  engaged  in 
ti.e  practice  of  his  profession  for  the  term  of  four  years,  then 
attended  one  entire  course  of  lectures  in  this  institution,  shall  be 
entitled  to  present  himself  as  a  candidate  for  the  Degree  of  Doctor 
of  Medicine. 

"2.  All  candidates  for  sa'd  degree  must,  by  the  first  day  of  Febru- 
ary in  every  year,  signify  to  the  Dean  of  the  Faculty,  in  writing, 
their  intention  to  present  themselves  for  examination,  specifying 
at  the  same  time  the  subject  on  which  they  propose  to  write. 

"3.  Each  candidate,  before  receiving  his  diploma,  shall  satisfac- 
torily sustain  an  examination  before  the  Medical  Faculty  alone, 
and  another  in  the  presence  of  the  Trustees  and  the  President  of 
the  University.  He  shall,  moreover,  write  and  defend  in  public 
(in  the  chapel  of  the  University  or  such  other  place  as  may  be  here- 
after directed)  a  dissertation  in  the  Latin,  French  or  English 
language,  pay  to  the  librarian  (of  the  Medical  Faculty)  the  sum  of 
five  dollars  and  the  cost  of  the  diploma,  which  he  shall  receive. 
The  fee  for  graduation  shall  be  twenty-five  dollars. 

"4.  Each  candidate  must  be  twenty-one  years  of  age,  and  unless 
he  shall,  as  above  specified,  have  engaged  in  practice  four  years, 
must  have  attended  two  full  courses  of  medical  lectures,  one  of 
them  at  least  in  this  University,  and  the  other  in  some  respectable 
chartered  school  of  medicine,  governed  by  the  same  laws  in  grant- 
ing diplomas  with  this. 

"Thesis  must  be  not  less  than  twelve  nor  more  than  forty  pages, 
uniform  paper,  style  and  everything  considered." 

The  first  session  opened  with  thirty-four  students.  In  the 
spring  of  1820  four  students  received  their  degrees,  and 
houorary  degrees  were  conferred  upon  three.  The  number  of 
students  rapidly  increased,  reaching  in  1826  two  hundred  and 
eighty-one.  This  was  the  largest  number  recorded  for  one 
session.  The  number  of  graduates,  however,  increased  until 
1835,  when  eighty-three  degrees  were  conferred.  The  total 
number  of  students  enrolled  in  the  Medical  School  during  the 
forty  years  of  its  existence  is  four  thousand  three  hundred  and 
fifty-eight;  tin-  number  of  graduates  one  thousand  eight 
hundred  and  thirty-three;  and  forty -four  honorary  degrees 
were  conferred. 

The  library    of   Transylvania    University  was  founded  in 
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1784,  by  the  Rev.  John  Todd,  of  Virginia.  Soon  after  the 
establishment  of  the  Medical  Department,  in  1799,  live  hun- 
dred dollars  were  appropriated  for  the  further  equipment  of 
the  library.  After  the  reorganization  of  the  Medical  Depart- 
ment in  1818,  the  library  was  greatly  enlarged  and  well 
provided  with  the  standard  books  and  journals  of  Europe  and 
America. 

In  1821,  Dr.  Caldwell  was  sent  to  Europe  by  the  faculty  to 
purchase  new  books  and  publications.  For  this  purpose  he 
took  with  him  five  thousand  dollars  appropriated  by  the 
Legislature  of  Kentucky,  and  six  thousand  dollars  appro- 
priated by  the  city  of  Lexington. 

In  the  Transylvania  Medical  Journal  for  1828,  we  find  that 
the  library  contained  three  thousand  volumes,  comprising  all 
of  the  rare  and  standard  works  of  medicine  and  the  associated 
branches  of  science,  besides  many  publications  of  Europe  and 
all  of  America. 

After  the  reorganization  of  the  faculty  in  1837,  Dr.  Peter 
was  sent  to  Europe  to  purchase  books,  apparatus,  etc.,  and  we 
find  the  following  account  rendered  on  March  25th,  1839: 
books  and  plates,  six  thousand  dollars;  chemical  apparatus, 
two  thousand  five  hundred  dollars;  preparations  for  anatomy 
and  surgery,  one  thousand  five  hundred  dollars;  models  for 
obstetrics,  five  hundred  dollars;  specimens  for  materia  medica 
and  therapeutics  and  drawing,  five  hundred  dollars.  A  total 
of  eleven  thousand  dollars. 

The  number  of  volumes  at  present  in  the  library  is  five 
thousand  six  hundred  and  eighty-four;  pamphlets  and  med- 
ical journals,  seven  hundred  and  fifty-four;  bound  volumes 
of  theses,  one  hundred  and  thirty-eight. 

The  library  is  now  owned  by  the  Kentucky  University 
located  at  Lexington,  Kentucky. 

In  1823,  Dr.  Daniel  Drake,*  of  Cincinnati,  was  appointed 


*  Daniel  Drake  (1785-1852)  was  born  at  Plainfield,  Essex  county, 
New  Jersey,  October  20tb,  1785.  His  only  inheritance  was  industry, 
temperance  and  piety.  In  early  life  he  attended  school  during  the 
winter  months,  generally  from  November  to  March,  and  the 
remaining  part  of  the  year  worked  on  his  father's  farm. 

Young  Drake  in  his  sixteenth  year  was  sent  to  Cincinnati  to 
study  medicine  under  Dr.  Goforth.  He  was  to  study  medicine  four 
years  and  Latin  two  quarters.  His  first  duties  under  Dr.  Goforth 
were  to  read  Quincy's  Dispensatory  and  grind  quicksilver  into 
mercurial  ointment  ;  the  latter  of  which  he  found,  from  previous 
practice  on  a  Kentucky  hand-mill,  much  the  easier  of  the  two.  At 
the  close  of  his  studies,  he  formed  a  partnership  with  his  preceptor  ; 
and  in  1805  attended  his  first  course  of  lectures  in  the  University 
of  Pennsylvania. 

In  1815  he  attended  his  second  course  of  lectures  in  the  University 
of  Pennsylvania  and  was  graduated  in  the  following  spring, 
receiving  many  compliments  from  the  faculty. 

He  returned  to  Cincinnati  in  1816,  and  immediately  acquired  a 
profitable  practice.  During  the  year  he  was  called  to  the  Chair  of 
Materia  Medica  in  the  Transylvania  Medical  School;  and  in  the 
following  year  returned  to  Cincinnati  to  resume  his  practice. 

In  1819  he  founded,  at  Cincinnati,  the  Medical  College  of  Ohio 
in  which  he  was  Professor  of  Medicine.  In  the  following  year  he 
was  expelled  from  the  faculty,  he  himself  heing  the  presiding 
officer  on  the  occasion  of  his  expulsion. 

He  again  occupied  the  Chair  of  Materia  Medica  in  the  Transyl- 
vania University  in  the  autumn  of  1823  ;  and  in  1825  was  transferred 


to  the  Chair  of  Materia  Medica  and  Medical  Botany.  On  the 
resignation  of  Dr.  Brown  in  1825,  Dr.  Drake  was  transferred 
to  the  Chair  of  the  Theory  and  Practice  of  Medicine,  which 
position  he  resigned  in  1827.  Dr.  Short  was  appointed  to  the 
vacant  Chair  of  Materia  Medica  and  Botany  in  1825,  and  Dr. 
Cooke  to  that  of  the  Theory  and  Practice  of  Medicine  in  1827. 

The  following  extract  is  taken  from  the  minutes  of  a 
faculty  meeting,  on  February  27th,  1826:  "On  motion  it 
was  resolved  to  examine  six  candidates  daily,  four  in  the  fore- 
noon, beginning  at  ten  o'clock,  and  two  at  night,  beginning 
at  seven  o'clock."  All  the  Professors  were  present. 
Examinations  were  held  on  Monday,  Tuesday,  Wednesday, 
Thursday,  Friday  and  Saturday.  An  examination  was  held 
before  the  Board  of  Trustees,  March  11th,  182G,  beginning  at 
nine  o'clock,  and  concluding  at  noon.  The  commencement 
exercises  were  held  at  three  o'clock  of  the  same  day. 

The  resignation  of  Dr.  Holly,  in  1826,  which  was  brought 
about  by  religious  contention  and  the  publication  of  anony- 
mous letters,  was  a  heavy  blow  to  the  Academical  Department 
of  Transylvania.  This  department  soon  sank  into  insignifi- 
cance and  excepting  a  few  successful  sessions  in  the  forties, 
was  never  restored  to  its  former  position.  The  Medical 
Department  was  now  secure,  and  the  subsequent  reputation  of 
Transylvania  was  largely  due  to  this  department. 

The  following  are  abstracts  from  the  minutes  of  the  faculty 
meetings: 

"  Regulations  for  the  Dissecting  Room. — The  Demonstrator  of 
Anatomy  shall  be  chosen  by  the  Faculty  and  shall  furnish  all  the 
material,  keep  order,  clean  the  room, preserve  morbid  growths  and 
keep  the  dissecting  room  open  from  six  to  ten  P.  M." 

"  Whereas  it  has  come  to  the  knowledge  of  the  Faculty  that  John 
Mason  Marble  of  Tenn.,  a  graduate  of  the  last  Medical  Commence- 
ment, did  copy  the  thesis  of  a  former  graduate  and  present  it  as  his 
own  production,  which  was  received  as  such  by  the  Faculty,  there- 
fore, be  it  resolved,  that  the  said  J.  M.  Marble  be  requested  to  attend 
another  full  course  of  lectures  at  the  coming  session  and  present 
another  thesis  of  his  own  composition  to  the  examination  of  the 
Faculty,  and  that  the  Dean  be  instructed  to  transmit  a  copy  of  this 
resolution  with  the  determination  of  the  Faculty  in  case  it  is  not 
complied  with,  to  the  said  Marble." 


to  the  Chair  of  Medicine,  which  position  he  held  for  two  years.  In 
1830,  he  w«s  called  to  the  Chair  of  Medicine  in  Jefferson  College,  of 
Philadelphia,  where  his  eloquence  and  winning  and  attractive 
manners  soon  gained  for  him  great  popularity. 

The  Medical  Department  of  the  Cincinnati  College  was  organized 
by  him  in  1835.  He  became  Professor  of  Medicine,  and  Dr.  S.  D. 
Gross  Professor  of  Pathological  Anatomy.  He  was  called  to  the 
Chair  of  Clinical  Medicine  and  Pathological  Anatomy  in  the  Univer- 
sity of  Louisville  in  1840,  and  in  1814  was  transferred  to  the  Chair  of 
Medicine,  which  position  he  resigned  in  1849.  During  the  follow- 
ing year  he  was  Professor  of  Medicine  in  the  Medical  College  of 
Ohio;  and  in  1850  he  was  again  called  to  Louisville.  Two  years 
later  he  returned  to  the  Medical  College  of  Ohio,  but  near  the 
beginning  of  the  session,  on  November  6th,  1S52,  death  ended  his 
varied  and  useful  career. 

As  a  writer  he  was  interesting,  clear  and  forceful;  and  was  for 
many  years  editor  of  the  Western  Journal  of  Medicine  and  Surgery. 
During  the  later  years  of  his  life,  he  wrote  a  most  interesting 
volume  on  "  The  Principal  Diseases  of  the  Interior  Valley  of  North 
America,"  which  was  largely  the  result  of  his  own  observations 
and  experience. 
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Dr.  Blythe,  in  L830,  resigned  the  Chair  of  Chemistry  and 
Dr.  Lunsford  P.  Yandell  was  in  the  following  year  appointed 
to  lill  the  vacancy,  with  Mr.  II.  Hubert  Eaton.  A.  M.s  aa  bis 
assistant. 

In  1835  a  summer  school  was  established  on  the  same 
as  the  winter  session.     Nine  students  were  enrolled  the  first 
year,  and  sixteen  was  the  largest  number  during  any  on 
The  summer  school  was  discontinued  in  18-10  and  again  reor- 
ganized in  1846. 

Previous  to  1837,  the  faculty  had,  on  several  occasions, 
discussed  the  advisability  of  moving  the  Medical  Department 
of  Transylvania  to  a  larger  city.  The  feelings  of  the  several 
members  of  the  faculty  were  not  generally  known  until  1837 
when  Dr.  Caldwell  received  an  invitation  from  Hon.  James 
Guthrie,  of  Louisville,  Ky.,  to  establish  a  Medical  School 
in  that  city.  It  was  first  proposed  to  move  the  Medical 
Departmen t of  Transylvania  to  Louisville,  but  the  proposition 
was  soon  given  up  on  account  of  the  manifest  indignation  of 
the  citizens  of  Lexington  and  of  some  members  of  the  faculty. 
The  invitation  was  accepted  by  Dr.  Caldwell  and  through  his 
influence  Drs.  Short,  Yandell  and  Cooke  moved  to  Louisville. 

The  Faculty  of  the  Medical  Department  of  Transylvania 
Was  at  once  reorganized  and  consisted  of  the  following  mem- 
bers :  Dr.  r>.  W.  Dudley,  Professor  of  Anatomy  and  Surgery  ; 
Dr.  J.  M.  Bush,  Adjunct  Professor  of  Anatomy  and  Surgery; 
Dr.  James  C.  Cross,  Professor  of  the  Institutes  of  Medicine 
and  Medical' Jurisprudence;  Dr.  John  Eberle,  Professor  of  the 
Theory  and  Practice  of  Medicine;  Dr.  William  H.  Richardson, 
Professor  of  Obstetrics  and  the  Diseases  of  Women;  Dr. 
Thomas  D.  Mitchell,  Professor  of  .Materia  Medica  and  Thera- 
peutics, and  Dr.  Robert  Peter,  Professor  of  Chemistry  and 
Pharmacy. 

Public  interest  was  awakened  and  an  effort  was  made  to 
increase  the  endowment  of  the  Medical  Department.  In 
1838-39,  the  city  of  Lexington  donated  seventy  thousand 
dollars,  and  a  private  subscription  amounting  to  thirty-five 
thousand  dollars  was  given  to  the  Department.  The  subscrip- 
tion from  the  professors  materially  aided  in  the  erection  of  the 
new  medical  hall  on  the  northwest  corner  of  Broadway  and 
Second  Streets.  The  laboratories,  libraries  and  museum  were 
equipped  and  the  meansof  instruction  greatly  improved. 
The  new  medical  hall  was  very  complete  and  convenient. 

The  Chair  of  the  Theory  and  Practice  of  Medicine  which 
had  been  made  vacant  in  1838  by  the  death  of  Dr.  Eberle  was 
filled  by  the  election  of  Dr.  Nathan  R.  Smith,*  of  Baltimore. 


Nathan  R.  Smith  (1797-1877)  was  born  at  Cornish,  N.  II.,  May 
21st,  1797.  At  the  age  of  twenty  he  graduated  from  Yale,  and  dur- 
ing the  following  eighteen  months  was  a  tutor  in  the  house  of 
Thomas  Turner,  of  Virginia.  At  the  expiration  of  this  time  he 
returned  North  and  graduated  from  the  Yale  Medical  School  in 
J823,  hiking  for  his  thesis  "The  Pathological  Relations  of  the 
Blood." 

The  following  year  he  began  the  practice  of  medicine,  in  Birming- 
ham. Vermont,  and  in  182o  was  appointed  Professor  of  Surgery  and 
Anatomy  in  the  University  of  Vermont. 

In  1.825-20  Dr.  Smith  visited  Philadelphia,  where  he  met  Dr. 
McClelian  and  others,  who  were  at  that  time  organizing  the  Jeffer- 
son Medical  School.  Dr.  McClelian  was  favorably  impressed  with 
Dr.  Smith's  professional  knowledge  and  invited  him  to  join  their 


project  and  occupy  the  Chair  of  Anatomy.    According  to  request, 
Dr.  Smith  accepted,  holding  his  position  two  years. 

In  1827  he  was  called  to  the  Chair  of  Anatomy  in  the  University 
of  Maryland,  and  in  182!)  was  transferred  to  the  Chair  of  Surgery. 

On  invitation  from  the  Medical  Faculty  of  Transylvania  Univer- 
sity, Dr.  Smith  in  1S3S,  accepted  the  Chair  of  the  Theory  and  Prac- 
tice of  Medicine  made  vacant  by  the  death  of  Dr.  Eberle.  He  held 
this  position  three  years,  when  the  following  letter  of  resignation 
was  sent  to  the  Dean  of  the  Faculty: 

January  7th,  1841. 
To  R.  Peter,  Dean  of  the  Medical  Faculty  of  Transylvania  University, 

My  Dear  Sir:— It  isobviously  due  to  the  Faculty  of  the  Medical  Depart  men! 
of  Transylvania  University,  whom  1  have  the  honor  to  address  through  you, 
that  any  decision  which  I  may  have  made  in  regard  to  further  connection 
with  that  department  should  lie  announced  as  soon  as  made. 

I regret  to  state  that  circumstances  of  an  imperative  nature,  and  some  of 
them  not,  anticipated,  will  compel  me  to  resign  my  chair  at  the  end  of  the 
present  session.  These  circumstances  are  chiefly  of  a  pecuniary  character, 
and  cannot  but  exercise  a  coercive  influence  upon  one  surrounded,  as  I  am.  by 
a  young  an  I  numerous  family,  and  with  my  mother's  family,  at  New  Haven, 
consisting  of  several  members,  entirely  dependent  on  my  exertions. 

An  unexpected  claim,  resulting  from  the  delinquency  of  former  Trustees 
of  the  University  of  Maryland,  amounting  to  three  thousand  dollars,  is  urged 
against  me.  I  have  no  feasible  mode  of  release  but  by  connection  with  the 
University  of  Maryland,    it  is  unnecessary  that.  T  should  explain  particulars. 

My  residence  in  Lexington  during  three  winters  lias  satisfied  me  that  prac- 
tice, having  any  comparison  with  that  which  I  enjoy  in  lialtimore,  is  not  by 
any  one  to  be  hastily  obtained  here,  preoccupied  as  the  field  is  and  limited  in 
extent.  The  emoluments  of  my  chair,  deducting  the  current  expenses  of  the 
institution,  loss  on  uncurrent  money,  etc.,  would  by  no  means  be  adequate  to 
my  wants,  and  to  continue  my  connection  otherwise  than  on  equal  terms  with 
my  associates,  I  should  neither  desire  nor  consent  to.  Tndeed.it  has  been  a 
source  of  pain  to  me  that  circumstances  have  compelled  me  to  accept  thus  far 
the  extra  considerations  named  in  our  contract  and  always  so  punct  ually  ten- 
dered by  you. 

Permit  me  to  say  that  I  should  not  originally  have  accepted  the  Chair  of 
Practice  on  any  terms,  had  there  not  been  some  possibility  thai  I  should 
become  a  permanent  occupant  of  it.  I  am  left,  however,  free  to  decide  at  t  his 
time  and  I  am  now  influenced  in  my  decision  chiefly  by  contingencies  which  I 
could  not  have  foreseen. 

I  assure  the  Faculty  that  I  am  fully  sensible  that  our  contract  has  been  an 
unprofitable  one  on  either  part,  but  I  trust  they  will  do  me  the  justice  to 
bear  in  mind  that  both  last  year  and  the  year  before,  I  signitled  in  a  letter  to 
one  of  their  body,  my  willingness  to  wit  lid  raw  at  any  moment  that  they  might 
be  able  to  make  more  permanent  and  satisfactory  arrangements. 

It  will  be  seen  that  the  circumstances  which  determine  my  resignation  do 
not  at  all  involve  my  personal  relations  nor  my  confidence  in  the  stability 
and  future  prosperity  of  the  institution.  Never  have  I  been  connected  with  an 
association  with  whom  (sic)  it  could  be  more  agreeable  toco  operate.  To  every 
member  of  the  Faculty  i  am  incalculably  indebted  for  the  flattering  estimate 
which  placed  me  in  the  chair,  and  has  maintained  me  in  it.  The  necessity 
which  dissolves  my  connection  with  this  body  will  be  remembered  as  one  of 
the  most  painful  of  my  life,  whilst  the  agreeable  intercourse  which  I  have 
enjoyed  with  its  members  and  the  honor  of  having  occupied  a  Chair  in  Tran- 
sylvania will  ever  be  remembered  with  the  most  gratifying  associal  ions. 

By  the  influence  of  the  reputation  and  efficient  exertions  of  the  present 
Faculty  and  by  the  munificence  ol  the  citizens  of  Lexington,  the  Medical 
Department  of  Transylvania  is  now  placed  upon  a  foundation  which  renders 
in  perfectly  secure,  lis  friends  may,  without  fear  of  conl  radiction, 
pronounce  it  to  be  decidedlyt.hr  best  endowed  Medical  School  in  America. 
Its  patronage  and  the  emoluments  of  its  Chairs  are  second  to  those  of  hut  one, 
and  there  are  none,  to  be  associated  with  which,  I  should  consider  it  a  higher 
honor. 

Under  these  circumstances  my  resignation  cannot  exercise  the  least  Injuri- 
ous influence  upon  its  prosperity.  The  chair  will  Immediately  command  the 
service  oEsomeone  whose  labors  will  be  more  efficient  than  mine. 

Vou  will  please,  dear  sir.  convey  to  the  members  ol  the  Faculty  assurance  of 
my  great  respect  and  affectionate  eon  lideration.    Yours  most  truly, 

N.  It.  Smith. 

LetTBB  TO    Dr.   Smith    ikom   THE   FACULTY. 

,.,,-;,       r  i     ,      .  1 1  <  r  . .  i     ■  communication  informing  us  that  circum- 

beyond  your  control  would  oblige  you  to  resign  the  Chair  of  the 
ind  Practice  of  Medicine  In  the  Medical  Departmenl  oi  Transylvania 
,i  j  :<t  the  end  ol  I  lie  p  renders  some  ei  pi 

i,im. mo  on  o,,r  part  bot  b  Just  and  appropriate. 
Permit  us,  therefore,  tP  assure  you  that  we  receive  the  informatio 

Intended  resignation  with  regret   and  thai  notl forded   ue 

ratification  than  tl ertaintj  ol    your  continuance  among  us  as  a 

fellow-citizen  and  colleague. 
The  intercourse  which  has  existed  bed  ween  us  for  th.ee  years  dining  which 
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Dr.  Elisha  Bartletfc*  was  elected  to  fill  the  Chair  of  the 
Theory  and  Practice  of  Medicine  vacated  by  the  resignation  of 
Dr.  Smith.  This  position  he  held  until  1814,  when  he  also 
resigned. 

Th.'  attendance  at  the  Medical  School  was  gradually  dimin- 
ishing, so  another  attempt  was  made  to  place  the  Medical 
Department  on  a  better  footing.  In  1844  the  faculty  was 
fully  reorganized  and  the  schedule  revised.  The  following 
subjects  were  inclnded  in  the  schedule:  Materia  Medica  and 
Therapeutics,  Obstetrics,  Chemistry,  Anatomy,  Surgery,  Geu- 
eral  and  Pathological  Anatomy  and  the  Theory  and  Practice 
of  Medicine. 

Dr.  Lawson,  of  Cincinnati,  Ohio,  was  called  to  the  Chair 
of  General  and  Pathological  Anatomy  and  Physiology.  Dr. 
Dudley  occupied  the  Chair  of  the  Principles  and  Practice  of 
Surgery,  and  Dr.  Bush  that  of  Special  and  Surgical  Anatomy. 
Four  thousand  circulars  announcing  the  new  reorganization 
were  ordered  at  Cincinnati. 

Dr.  L.  G.  Wilson,  of  North  Carolina,  was  chosen  to  fill  the 
chair  vacated  by  Dr.  Bartlett. 

In  1846  the  faculty  called  for  the  resignation  of  Dr.  Wilson 
and  the  chair  was  offered  to  Dr.  Bartlett.  The  death  of  Dr. 
Richardson,  in  1846,  made  vacant  the  Chair  of  Obstetrics, 
which  was  afterwards  occupied  by  Dr.  Annan.  In  1849,  Dr. 
Annan  was  transferred  to  the  Chair  of  the  Theory  and  Prac- 
tice of  Medicine,  and  Dr.  W.  M.  Boiling,  of  Montgomery,  Ala., 
was  appointed  to  the  Chair  of  Obstetrics.  In  1847  Dr.  E.  L. 
Dudley  was  elected  to  the  chair  previously  held  by  Dr.  Law- 
son,  and  in  1848  Dr.  H.  M.  Skillman  was  appointed  Demonstra- 
tor of  Anatomy. 

The  records  of  the  subsequent  history  of  the  Medical 
Department  have  been  either  lost  or  destroyed,  excepting  the 
matriculation  book,  which  shows  that  the  number  of  students 


we  have  been  associated,  has  been  of  the  most  harmonious  and  pleasant  char- 
acter, ami  the  ability  with  which  you  have  performed  the  duties  of  your  Chair 
increase  the  reluctance  with  which  we  give  up  the  expectations  of  a  longer 
co-operation  with  you  under  the  auspices  of  the  Trausylvania  University. 

With  the  most  sincere  wishes  for  your  continued  increase  in  fame  and  pros- 
perity, we  remain  your  friends  and  colleagues. 

The  Medical  Faculty  of  Transylvania  University, 

Robert  Peter,  Dean. 


gradually  decreased  from  year  to  year  until  18o8,  when  twenty- 
three  students  were  enrolled.     This  was  the  last  session. 

During  the  Civil  War  the  Medical  Hall  was  used  by  the 
Union  forces  as  a  hospital  and  stable.  It  was  later  destroyed 
by  fire.  The  libraries  and  apparatus  were  removed  to  Morrison 
Chapel  which  now  belongs  to  the  Kentucky  University. 


On  returning  to  Baltimore  Dr.  Smith  occupied  the  Chair  of  Sur- 
gery, in  the  University  of  Maryland,  until  1870,  when  he  retired. 

As  a  surgeon,  he  was  famous;  as  a  citizen,  philanthropic  and 
beloved. 

His  chief  works  were  :  "  The  Surgical  Anatomy  of  the  Arteries  ;" 
"Fractures  of  the  Lower  Extremity."  He  invented  an  an- 
terior splint  to  be  used  in  fractures  of  the  lower  extremity,  and 
a  lithotome. 

His  death  occurred  July  3,  1S77. 

*  Elisha  Bartlett  (1804-1855),  was  born  at  Smithfield,  Rhode  Is- 
land, October  6,  1801.  His  early  education  was  received  from  the 
best  seminaries  in  the  places  where  he  occasionally  resided.  His 
professional  education  was  of  the  same  varied  nature.  Having 
studied  at  Uxbridge,  Worcester,  Barton,  Providence,  he  received 
his  degree  from  Brown  University  in  1826.  "  His  varied  education 
made  him  familiar  with,  and  attractive  in,  all  social  circles,  easy 
and  graceful  in  his  manners,  and  universally  popular." 

After  graduating  he  repaired  to  Paris  for  the  further  study  of 
medicine.  Leaving  Paris  after  a  year's  profitable  study,  he  jour- 
neyed into  Italy  before  returning  to  America. 

His  first  residence  in  America,  as  a  physician,  was  at  Lowell, 
Mass.,  where  he  soon  enjoyed  a  lucrative  practice.  He  married 
in  Lowell  in  1S27,  and  in  1828  accepted  the  Chair  of  Anatomy  in 
the  recently  established  school  at  Woodstock,  Vermont. 

He  was  appointed  Professor  of  Pathological  Anatomy  in  the 
Berkshire  Institute  at  Pittsfield,  Massachusetts,  in  1S32,  and  in  1841 
the  University  of  Maryland  offere  1  to  him  the  Chair  of  the  Theory 
and  Practice  of  Medicine.  In  1850  he  occupied  the  Chair  of  the 
Institutes  of  Medicine  in  the  University  of  the  City  of  New  York, 
and  on  the  death  of  Dr.  Beck  was  called,  in  185  ',  as  Professor  of 
Materia  Medica  and  Medical  Jurisprudence,  to  the  College  of  Phys- 
icians and  Surgeons  of  New  York.  Owing  to  his  failing  health  he 
soon  gave  up  his  professorship  and  retired  to  Smithfield,  Rhode 
Island,  where  he  died  in  1855. 

He  was,  in  1836,  chosen  the  first  mayor  of  Lowell,  and,  in  1810, 
was  sent  as  representative  to  the  Legislature  of  the  State  of  Massa- 
chusetts. As  a  writer,  he  was  clear  and  interesting;  as  a  speaker, 
eloquent  and  attractive. 


SKETCH  OF  JOHN  CRAWFORD,  M.  D.; 


By  E.  F.  Cordell,  M.  D. 
(Read  before  the  Johns  Hopkins  Historical  Club,  May,  1899.) 


Although  now  quite  forgotten  by  the  profession  of  this 
city  and  State,  there  is  no  name  in  all  its  annals  more  hon- 
orable  or  worthy   of  perpetuation    than  that   of   Dr.   John 

*  Dr.  Quinan,  Med.  Annals,  sub  voce,  has  placed  a  "Rev."  after 
Dr.  Crawford's  name.  The  deep  religious  fervor  of  the  latter,  so 
unusual  in  a  medical  writer,  may  have  suggested  the  idea  that  he 
was  a  clergyman  ;  or,  Dr.  Quinan  may  have  co'nfounded  with  him  a 
"  Rev.  John  Crawford,"  who  resided  in  Baltimore  at  one  time  and 
some  of  whose  writings  are  extant.  There  is  no  justification  for 
the  clerical  title. 


Crawford,  of  Baltimore.  His  life,  character  and  writings 
afford  abundant  material  for  a  biographical  sketch  of  the 
deepest  interest.  He  was  the  second  son  of  a  clergyman  in 
the  north  of  Ireland,  where  he  was  born  May  3,  1746.  His 
family  was  highly  respectable  but  poor.  His  father  was 
a  scholar,  a  man  of  talent  and  piety,  who  raised  bis 
children  in  the  love  and  fear  of  God.  The  seeds  thus 
sown  brought  forth  a  rich  harvest  of  virtues  iti  the  son, 
the  subject  of  this  memoir.  His  brother,  Adair,  achieved 
eminence  in  England  and  is  spoken  of  as  "one  of  the  most 
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brilliant  ornaments  of  medicine  and  philosophy"  in  thai 
country.!  John  was  reared  among  his  family  until  the  age 
of  IT.  when  he  was  sent  to  Trinity  College,  Dublin,  to  pursue 
classical  studies.  Thence  he  went  to  the  University  of  Leyden, 
which  was  then  in  high  repute,  owing  chiefly  to  the  great  fame 
of  Boerhaave.  and  there  he  received  the  degree  of  Doctor  of 
.Medicine.  He  then  made  two  voyages  to  the  East  Indies  as 
surgeon  in  the  East  India  Company's  service,  receiving  on  his 
return  the  thanks  of  the  Company  and  a  considerable  sum  of 
money  for  his  zeal  and  fidelity.  During  these  voyages  he  kept 
a  diary,  from  which  very  interesting  extracts  were  published 
in  the  Edinburgh  !<  Annals  of  Medicine."  About  the  year 
1TTS  he  was  married,  and  shortly  after  received  the  appoint- 
or' Physician-in-Chief  to  the  Hospital  in  the  Island  of 
Barbadoes.  This  was  a  position  of  great  honor,  and  it  might 
also,  in  other  hands,  have  proven  an  avenue  to  great  wealth, 
for  Dr.  Crawford  had  under  his  control  large  contracts  for 
supplying  the  British  fleets  on  the  West  India  station.  But 
with  that  magnanimity  and  self-neglect  which  so  often 
characterize  men  of  lofty  character  and  purpose,  he  cared 
but  little  for  wealth  and  allowed  opportunities  for  acquiring 
fortune  to  go,  without  even  a  share  of  their  profits,  to  others. 
In  the  year  1780  the  island  was  devastated  by  a  terrible  hur- 
ricane, and  this  afforded  occasion  for  the  exhibition  of  his 
generous  and  humane  disposition.  Amidst  general  ruin  his 
property  alone  remained  intact,  and  not  a  single  medicine  was 
left  upon  the  island  except  what  was  in  his  possession.  He 
refused  to  profit  by  the  common  distress,  but  supplied  medi- 
cines and  other  aid  to  those  who  needed  them  without  stint 
and  without  compensation.  In  1782  bad  health  compelled 
him  to  return  to  England.  During  this  voyage  his  wife  died 
under  very  distressing  circumstances,  leaving  to  him  the 
care  of  two  infant  children.  Having  recovered  his  health  he 
returned  to  Barbadoes,  but  soon  after  removed  to  Demerara, 
where  he  had  been  appointed  Surgeon-Major  to  that  colony 
then  in  the  possession  of  the  Dutch.  During  his  residence 
at  Demerara  the  authorities  conferred  high  honors  on  him, 
and  he  had  frequent  opportunities  for  the  exhibition  of  that 
philanthropy  which  was  his  peculiar  attribute.  His  house, 
his  table  and  his  purse  were  open  at  all  times  and  to  all. 
Btrangers  especially  profited  by  his  open-handed  hospitality. 
But  he  did  not  neglect  professional  duties  and  interests.  The 
military  hospital  with  60  to  80  beds,  and  absolutely  under  his 
control,  afforded  a  wide  field  for  observation  and  study,  and 
he  made  a  large  number  of  autopsies.  An  observation  which 
he  made  at  this  time  was  the  frequency  with  which  he  found 
abscess  in  the  liver  where  there  had  been  no  symptoms  point- 
ing to  its  existence  during  life.     About  the  end  of  1794  his 


\  I  find  the  following  notice  of  Dr.  Adair  Crawford,  in  the 
Cyclopwlia  of  Biography,  by  Parke  Godwin,  N.  Y.,  1 880  :  "Phys- 
ician and  Naturalist.  Physician  to  St.  Thomas'  Hospital  and 
Irofessor  of  Chemistry  at  Woolwich.  Author  of  several  chemical 
works."  In  his  lecture  on  "The  Cause,  Seat  and  Cure  of  Disease," 
Dr.  John  Crawford  refers  to  his  brother  as  "  my  revered  brother 
.  .  .  who  was  the  first  to  ascertain  by  actual  experiment  that 
animal  heat  was  derived  from  the  air  in  respiration,  ami  thus 
brought  to  a  conclusion  the  conflicting  opinions  on  that  intricate 
subject." 


health  again  gave  way  under  the  influence  of  bad  climate, and 
lie  was  obliged  to  return  to  England.  Thence  he  wenl  over 
to  Holland  to  settle  business  affairs  with  the  Dutch  govern- 
ment. During  his  slay  in  Holland  most  of  his  time  was 
spent  at  Leyden  in  study  and  research.  Meanwhile  Demerara 
was  transferred  to  the  control  of  the  English.  Although  he 
was  offered  by  the  English  government  the  same  position 
which  he  had  recently  held  in  the  colony,  in  the  interesl  of 
his  children  whom  he  desired  to  be  well  educated,  and  1>\  the 
solicitations  of  a  brother-in-law  who  had  already  crossed  the 
water,  he  was  induced  to  decline  the  offer  and  embark  for 
the  United  States.  He  arrived  in  Baltimore  in  1796,  the  y  ar 
the  city  charter  was  granted,  and  about  the  same  time  Drs. 
Davidge  and  Potter  settled  here.  Thenceforth,  for  seventeen 
years,  Baltimore  was  the  sceue  of  his  mature  life-work.  A 
man  of  such  a  character  and  acquirements  could  not  long 
remain  obscure  in  any  community.  "The  unaffected  urbanity 
of  his  address  and  manners,"  says  his  biographer,  "  the  sweet 
benevolence  of  soul,  the  innate  dignity  of  mind  which  shone 
with  such  animated  luster  in  every  lineament  of  his  noble,  manly 
countenance,  soon  gained  him  the  acquaintance  and  esteem  of 
all  whose  respect  is  valuable  of  every  class  of  his  fellow 
citizens."  A  professional  career  would  furnish  such  a  gen- 
erous nature  many  opportunities  for  the  exhibition  of  a 
humane  and  unselfish  conduct,  but  such  acts  form  but  the 
ordinary  routine  of  a  good  physician's  life  and  their  existence 
is  only  known  by  their  being  the  necessary  accompaniments 
of  such  a  life.  Of  Dr.  Crawford's  public  acts  we  know  more. 
He  was  a  participator,  if  not  a  leader,  in  most  of  the  human- 
itarian enterprises  of  his  day.  The  Baltimore  General  Dis- 
pensary, established  in  1801,  owes  its  origin  directly  to  him, 
and  he  continued  an  active  manager  of  it  until  his  death.  He 
was  also  connected  with  the  Hibernian  Benevolent  Society 
from  the  earliest_  period  of  its  existence  and  held  several 
offices  in  it.  To  his  indefatigable  exertions,  perhaps,  more 
than  to  those  of  any  other  individual,  is  the  State  indebted 
for  the  establishment  of  the  Penitentiary.  He  was  one  of 
the  founders  of  the  Bible  Society  of  Baltimore,  an  association 
of  Christians  of  every  denomination,  designed  to  promote  the 
spread  of  the  gospel  among  all  m  n.*  He  was  also  one  of 
the  directors  of  the  "  Baltimore  Library,"  the  first  institution 
of  the  sort  in  the  city.  There  is  extant  a  lecture  delivered 
by  him  at  the  Medical  College,  in  November,  1811;  it  is 
entitled,  "Introductory  to  a  Course  of  Lectures  on  the  Cause, 
Sent  and  Cure  of  Diseases,"  8vo.,  pp.  51.  In  November,  1812, 
he  began  another  course  on  Natural  History,  on  Hanover 
street,  continued  later  on  Commerce  street.  This  course  was 
also  under  the  auspices  of  the  college,  and  was  to  have  been 
given  at  the  college  on  Lombard  sheet,  but  the  building  was 
not  sufficiently  advanced  at  the  time  for  occupation.  The 
title  of  the  chair  which  be  held  from  the  Regents  of  the 
college  was  "Lecturer  on  Natural  Sistory."  He  was  soon 
compelled  to  abandon  this  course.  Imii  the  rea  ons  for  its  dis- 
continuance are  not  given.  Of  tin;  lectures  which  hi 
his  biographer  says :  "His  compositions  were  remarkable  for 


*  He  was  a  director  of  the  "Maryland  Society  for  Promoting 
Useful  Knowledge,"  founded  in  1800. 
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correct  and  elegant  style,  and  .  .  .  displayed  a  soundness  of 
erudition  and  a  depth  of  research  seldom  equaled.-'  I>r. 
Crawford's  professional  standing  and  enterprise  are  also 
shown  by  the  part  he  took  in  the  introduction  of  vaccination 
in  this  country.  He  received  a  supply  of  virus  from  Dr.  Ring 
of  London,  in  the  summer  of  1800,  and  was  successful  in  its 
use.*  This  was  contemporaneous  with  its  use  in  Cambridge, 
Massachusetts,  by  Dr.  Waterhouse,  to  whom  the  credit  is 
usually  given  of  having  been  the  first  to  employ  it  in  America. 
With  such  sentiments  and  such  a  desire  to  be  useful  to  his 
fellow-men,  it  is  not  surprising  that  he  drifted  into  an  organ- 
ization which  holds  charity  to  be  a  supreme  virtue  and  duty, 
lie  became  connected  with  the  Masonic  Order  here  in  1798. 
In  this  he  had  a  wider  field  for  the  exercise  of  that  benevo- 
lence which  was  a  part  and  a  very  necessity  of  his  nature. 
He  rose  at  once  to  the  highest  office  in  his  Lodge  and  was 
recognized  as  a  leader  among  his  brethren  in  the  State.  In 
1801  he  became  Grand  Master,  having  already  presided  at 
most  of  the  meetings  of  the  Grand  Lodge  during  the  previous 
two  years.  After  this  he  was  continuously  and  unanimously 
elected  to  the  same  office,  with  the  exception  of  one  year  when 
his  professional  engagements  compelled  him  to  decline,  to  the 
period  of  his  death  in  1813.  The  charges  which  he  delivered 
to  his  brethren  in  the  Grand  Lodge  have  been  preserved  and 
they  are  models  of  style  and  of  Christian  fervor.  So  highly 
esteemed  were  they  by  the  fraternity  that  in  order  to  diffuse 
their  beneficial  influence  more  widely  they  were  in  some 
instances  published  and  distributed  among  the  order  in  other 
States.  His  numerous  Masonic  writings,  including  a  work 
itpon  Masonry,  which  he  had  prepared  for  publication,  were 
bequeathed  by  his  will  to  his  "beloved  friend  Nicholas  Le 
Pavre,  Esq.,  of  Philadelphia,  Gentleman."  He  also  wrote 
many  medical  articles  which  are  highly  interesting  and  valu- 
able. He  was  a  large  contributor  to  the  "Medical  and 
Physical  Recorder,"  1808-9,  edited  by  Dr.  Tobias  Watkins, 
the  first  medical  journal  published  in  Maryland.  His  medi- 
cal writings  were  bequeathed  to  Dr.  William  Donaldson,  of 
Baltimore,  and  have  probably  been  destroyed.  Although — 
and  it  seems  strange — Dr.  Crawford  did  not  enjoy  the  honor 
of  being  an  incorporator  or  founder  of  the  Medical  and  Chi- 
rurgical  Faculty  of  .Maryland,  he  held  high  rank  in  its  early 
councils,  being  censor,  examiner,  orator,  and  member  of  the 
committee  appointed  to  publish  its  transactions.  He  was 
also  Chairman  of  "  The  Medical  Faculty  of  Baltimore .  "  and 
as  such  made  a  report  on  the  health  of  the  city  to  the  City 
Council,  February  10,  1800.  He  was  Vice-president  of  the 
Medical  Society  of  Baltimore  and  Consulting  Physician  to 
the  Board  of  Health  and  City  Hospital.  Doctor  Crawford 
died  at  his  residence,  corner  of  Hanover  and  German  Streets, 
on  the  morning  of  the  9th  of  May,  1813.  Of  the  nature  of 
his  illness  we  are  not  informed,  but  it  was  brief  and  violent  in 
character.  The  Grand  Lodge  was  then  in  session.  He 
attended  the  meeting  on  May  i,  and  delivered  an  annual 
address  as  usual.  It  is  said  to  have  been  able  and  excellent — 
"the  production  of  his  rich  imagination,  couched  in  the  most 
affectionate  and  parental   language."     At  its  conclusion   he 

*  Ring  on  Cox-pox,  1801,  p.  496.  (quoted  by  Quinan). 


intimated  to  his  brethren  his  wish  to  retire  from  office  and 
pleaded  in  excuse  for  not  serving  longer  his  already  lengthy 
services  and  advanced  age.  He  then  withdrew,  giving  the 
Tyler  an  affectionate  shake  of  the  hand  as  be  passed  through 
the  adjoining  room,  and  remarking  that  the  door  which  had 
just  closed  upon  him  would  never  again  be  opened  for  his 
reception.  Hardly  had  he  left  the  lodge  room  before  the 
members,  by  spontaneous  act,  gave  him  a  unanimous  vote  of 
continuance.  His  presentiment  came  true.  Owing  to  the 
apprehension  consequent  upon  the  approach  of  the  British, 
the  Grand  Lodge  did  not  meet  again  until  the  9th  of  the 
month.  Meanwhile,  on  the  very  next  day  after  his  attend- 
ance, he  was  attacked  with  the  fatal  illness  which  terminated 
his  life  in  less  than  four  days.  On  the  10th  of  May  the 
Grand  Lodge  was  convened  and  followed  his  remains  in  sad 
procession  to  the  Presbyterian  graveyard,  corner  Fayette  and 
Greene  Streets,  where  they  were  duly  interred.  In  the  fallow- 
ing June  a  monument  of  sandstone  and  marble,  carved  with 
masonic  emblems  and  containing  an  inscription  conveying 
the  chief  facts  here  stated,  was  erected  in  his  honor. 

Dr.  Crawford  left  one  child,  a  daughter,  who  married  Mr. 
Maximilian  Godefroy,  an  architect  and  the  designer  of  many 
of  the  public  buildings  of  this  city.  It  is  not  known  whether 
she  had  any  children.  Dr.  Crawford's  library  was  purchased 
from  his  widow  by  the  Regents  of  the  University  of  .Man- 
land  and  formed  the  nucleus  of  the  library  of  that  institu- 
tion now  known,  from  the  larger  bequest  of  another 
physician,  as  the  "  Brune  Collection." 

The  character  of  Dr.  Crawford  seems  to  have  excited  the 
admiration  and  reverence  of  every  one  who  came  in  contact 
with  him.  His  urbanity,  his  unselfishness,  his  tireless 
charity,  his  forgetfulness  of  injury,  his  genuine  human 
sympathy,  his  earnest  Christian  piety  and  his  social  virtues, 
made  him  a  model  for  imitation.  His  scientific  and  profes- 
sional attainments  and  position  were  conspicuous  and  freely 
acknowledged.  His  time,  his  labors,  his  cares  and  his 
fortune  were  devoted  to  the  cause  of  suffering  humanity. 
One  writer  says  of  him:  "Since  the  days  of  the  celebrated 
Howard  that  man  has  not  appeared  on  the  stage  of  life  whose 
character  so  nearly  resembled  that  celebrated  philanthropist 
as  Dr.  Crawford."  Many  remarked  his  strong  resemblance 
in  face  and  form  to  Washington.  Nor  did  this  resemblance, 
which  appears  in  his  picture,  stop  at  the  exterior  ;  there  was 
also  a  close  identity  of  sentiment,  motive  and  character. 
There  can  be  little  doubt  that  upon  a  larger  field  of  action, 
Dr.  Crawford  would  have  proven  with  equal  certainty  that 
he  possessed  the  same  elements  of  greatness ;  for  greatness  is 
not  insured  by  the  mere  possession  of  certain  qualities  of 
mind  and  heart  but  requires  an  opportunity  also  for  its 
exhibition. 

Dr.  Quinan  (Medical  Annals  of  Baltimore.  Svo.  Balti- 
more, 1884)  gives  the  following  list  of  writings  of  Dr. 
Crawford: 

Thesis  (title  unknown) ;  Journal  of  a  Voyage  to  Bombay  and 
Bengal  as  Surgeon  in  the  Employ  of  the  East  India  Company. 
1772;  Observations  on  Native  Camphor,  Medical  Communi- 
cations. Edinburgh.  Vol.  8,  p.  253,  1 793 ;  On  a  Disease  of  the 
Liver  hitherto  little  known.    London.    8vo.,  1776  (?) ;  Report, 
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as  Chairman  of  Medical  Faculty  of  Baltimore,  to  <'ii\  * 
011  Health  of  the  City,  February  10,  1800;  Address  at  Grand 
Convention  of  Free  Masons  of  the  State  of  Maryland.  Dobbin 
&  Co., Baltimore,  1802.  8vo.,pp.  48;  On  theSanicula.  Baltimore 
Medical  and  Physical  Recorder,  Vol.  1,  1809;  Hepatic  Cases, 
Same,  lso;);  rase  of  Ascites,  Same,  1809;  On  Seats  and 
Causes  of  Disease,  Same,  1809;  A  Lecture  introductory  to 
irse  of  Lectures  on  the  Causes  and  Seats  of  Disease,  etc. 
K.  .1.  Coale,  Baltimore,  1811.  12mo.,  pp.  51;  Four  Letters 
ou  the  Treatment  of  Yellow  Fever.  Federal  Gazette,  Sep- 
tember, 1802.  To  these  I  would  add:  Remarks  on  Quaran- 
tines. Baltimore  Observer,  Vols.  1  and  2,  1806-7.  Dr. 
Crawford  also  delivered  one  of  the  Biennial  Orations  before 
the  Medical  and  Chirurgical  Faculty  in  1805,  but  I  am  not 
aware  that  it  was  published. 

Of  the  above  I  have  had  access  to  the  Masonic  Addresses, 
the  lecture  on  the  Seat,  Cause  and  Cure  of  Disease,  and  the 
Remarks  on  Quarantines.  Several  others  can  be  seen  in  the 
-  Medical  and  Physical  Recorder,"  1808-9,  edited  by  Dr.  Tobias 
Watkins,  a  copy  of  which  is  preserved  in  the  Surgeon-Gen- 
eral's  Library  in  Washington.  1  may  say.  in  passing,  that 
some  of  the  purely  literary  articles  in  the  Baltimore  Observer 
are  doubtless  by  his  pen,  and  I  have  a  strong  suspicion  that 
the  lady  editor  of  that  periodical  was  his  own  daughter. 

I  direct  your  attention  now  to  Dr.  Crawford's  writings  as 
they  have  come  under  my  notice. 

A  strongly  religious  tone  pervades  his  works;  it  has 
a  genuine  ring  and  is  altogether  free  from  cant:  "There 
is  one  course  I  shall  pursue,"  he  says,  "  which  has  been 
strangely  neglected  by  medical  writers— never  to  lose  sight 
of  the  Creator."*  Speaking  of  the  infidelity  prevalent 
among  the  '•Faculty,"  he  says  that  professional  study,  being 
directed  to  the  physical  causes  and  operations  of  the  animal 
economy,  tends  to  a  neglect  or  undue  appreciation  of  the 
spiritual  side  of  life.  Hence,  physicians  are  disposed  to 
attribute  to  secondary  causes  things  which  can  only  belong  to 
first  ;  and  so,  resting  there,  they  lose  sight  of  a  Divine  cause. 
It  cannot  be  that  true  religion  and  true  philosophy  are  ever 
at  variance  with  each  other;  on  the  contrary,  when  rightly 
understood  they  mutually  and  powerfully  support  each  other. 
Who  but  the  Deity,  he  asks,  could  operate  the  wonders  that  arc 
continually  pressing  upon  our  regards?  Attributed  to  a 
divine  source,  wonder  is  changed  into  admiration,  reverence 
and  devotion!  Philosophy  can  never  be  brought  to  perfec- 
tion unless  the  mind  of  the  investigator  is  suitably  impressed 
with  the  necessity  of  having  his  thoughts  continually  directed 
to  the  stupendous  Author  of  all  things.  It  cannot  be  too 
frequently  or  too  strongly  urged  that  our  success  will  be  pre- 
cisely in  proportion  to  our  discovery  of  the  designs  of  Him  by 
whom  the  objects  of  our  inquiry  were  contrived  and  exi 

Passing  on  to  the  more  strictly  medical  writings — I  refer 
particularly  to  those  on  Quarantine  and  on  "Tic  I 
ajd  Cure  of  Disease" — in  these  he  discusses  principally  the 
origin  of  disease,  and  it  is  his  views  upon  this  subject  thai 
(Specially  rivet  our  attention  and  constitute,  as  I  think,  his 
title   to  fame.     The  lecture  on   "  The  Cause,  Seat  and  Cure 


of  Disease,"  besides  outlining  the  course  which  he  proposes 
giving,-}-  deals  almost  exclusively  with  the  first  of  the  three 
subjects  named  and  in  the  more  general  wav  id'  an  intro- 
ductory lecture,  it  is  in  the  article,  or  series  of  articles,  on 
Quarantine  that  he  enters  into  the  details  of  the  subject  and 
produces  his  facts.  I  regret  to  say  that  the  volume  contain- 
ing the  latter  was  not  known  to  me  until  two  days  ago  and  1 
have  had  opportunity  for  only  the  most  cursory  examination 
of  it.  The  volume  in  which  it  is  contained  |  Baltimore 
observer,  a  weekly  literary  publication,  commencing  Novem- 
ber 29,  1806  and  continuing  until  the  end  of  1807)  of  which 
there  seems  to  be  in  all  our  libraries  but  one  copy,  is  the 
property  of  the  Maryland  Historical  Society,  and  the  rules  of 
that  body  do  not  allow  it  to  be  taken  out.  It,  is  nol  cata- 
logued and  we  only  knew  casually  of  its  existence.  Therefore, 
1  am  not  able  to  give  such  a  careful  analytical  review  of  it,  as 
I  would  wish.  I  learn,  however,  that  Dr.  Crawford  first 
began  to  entertain  the  idea  of  an  animated  principle,  a  con- 
tagium  vivum,  as  the  cause  of  disease,  about  1790,  when  he 
went  to  reside  in  Demerara,  or  Guiana,  lie  saw  there,  of 
course,  a  large  number  of  cases  of  malarial  and  yellow  fever. 
At  the  close  of  the  day  when  the  beams  of  the  sun  fell  aslant 
upon  the  earth  he  saw  myriads  of  minute  insects— at  other 
times  invisible— fluttering  in  the  air.  He  said  to  himself,  "if 
in  the  air  why  not  in  my  air  tubes:''  and  why  not  thus  the 
conveyors  of  disease  !J" 

All  analogy  taught  that  disease  and  deca]  were  coincident 
with  the  presence  of  minute  organisms.  Such  was  tic  case 
with  the  putrefying  flesh  exposed  to  the  air,  such  with  the 
decaying  fruit,  such  with  the  rotting  wood,  such  with  the 
moth-eateu  garment,  the  rusted  grain.  If  the  fly  lays  its  eggs 
to  develop  later  into  the  crawling  worm,  why  may  not  minute 
insects  deposit  their  offspring  in  our  bodies,  thereto  develop  and 
ravage  the  tissues  ?  And  he  declared  that  this  was  a  law  of 
universal  application,  not  more  applicable  to  the  lower  animals 
I  ban  to  man,  and  embracing  the  vegetable  kingdom  as  well  as 
the  animal.J     With   these  views   he  returns  to  Ley  den  ;  and 


*  Cause,  8eat  and  Cure  of  Diseases. 


t"  I  shall  first  submit  to  your  consideration  a  succinct  account 
of  the  diseases  of  the  human  body,  the  causes  of  which  have  been 
made  evident  to  the  senses.  ...  I  shall  then  proceed  to  consider  the 
cause  of  suffering  in  the  animals  that  are  in  nearest  connection 
with  us,  continue  my  inquiries  through  all  the  animal  tribes  down 
to  the  smallest  insect  as  far  as  the  means  of  information  have  been 
within  my  reach,  and  finally  advert  to  the  leading  sources  Of 
destruction  in  the  vegetable  kingdom.  I  shall  then  revert  to  man, 
and  hope  to  reflect  the  light  elicited  from  them  on  what  is  obscure 
in  our  own  species,  etc." 

1  "  There  is  a  principle  which  pervades  the  whole  circle  of  nature 
of  which  we  should  never  lose  sight  ;  it  is  that  every  individual 
existing  is  more  or  less  a  type  of  every  other,  although  no  two 
things  whatsoever  are  exactly  alike."  Bait.  Observer,  II,  3,  July 
18,  1807. 

Again:  (These  animalculse)  "do  not  spare  even  ourselves.  They 
have  been  traced  through  all  their  various  operations  and  changes 
on  every  occasion  except  the  last"  (i.  e.,  in  man).  "  Here  our  pro- 
gress has  been  arrested,  here  our  efforts  have  been  palsied.  There 
is  not  yet  an  individual,  whether  naturalist  or  physician,  who  has 
traced  diseases  to  this  source  or  viewed  them  as  constituting  a  part 
of  the  general  law  of  nature.  We  have  seen  that  in  Gaubius,  in 
Boerhaave,  and  much  more  in  Linna;usand  his  followers,  there  arc 
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there,  while  reviewing  some  Dutch,  troops  just  back  from  a 
campaign  in  the  marshes,  he  enunciates  it  to  Professor  Brug- 
maus,  Professor  of  Natural  History  and  Botany  in  the  Uni- 
versity, and  another  physician  who  was  present.  He  learns 
from  them  to  his  surprise  that  such  views  were  not  new.  Yet 
there  was  no  mention  of  them  in  any  of  the  works  on  medi- 
cine of  the  day.  He  mentions  a  number  which  were  silent  on 
the  subject.  He  continued  this  line  of  investigation.  He 
became  more  and  more  convinced  of  the  truth  of  this  view.  It 
was  with  him  not  a  mere  hint — a  suggestion,  a  fancy,  a  possi- 
bility or  a  probability — but  an  overmastering  conviction  and 
the  dominating  principle  of  his  life,  his  thought,  his  conduct. 
He  seems  to  have  realized  its  predominating  importance,  that 
it  furnished  at  once  the  solution  of  a  problem  which  had  puz- 
zled the  greatest  minds  of  the  past  and  led  to  the  greatest 
variety  and  absurdity  of  opinion.  More  than  this,  that  it 
furnished  a  rational  method  of  treatment.  Dr.  Crawford  was 
a  man  of  learning  and  genius,  and  possessed  the  true  scientific 
spirit.  "  I  shall  studiously  avoid  .  .  .  offering  any  opinion," 
he  says,  "when  I  have  not  an  ascertained  fact  to  support  it." 
As  a  comparative  pathologist,  I  doubt  if  he  had  a  superior. 
And  whilst  others  had  conceived  the  theory  of  a  contagium 
vivmn,  none  urged  it  with  the  same  absolute  conviction  of  its 
truth,  the  same  mental  certainty,  the  same  mastering  pre- 
vision as  he.  I  think  I  cannot  be  wrong  in  stating  this.  Cer- 
tainly he  was  far  ahead  of  his  day  in  his  views — at  leastseventy 
or  eighty  years.  What  would  such  a  man  have  accomplished 
had  he  been  backed  by  the  resources  of  such  an  institution  as 
this  ?  He  not  oiily  held  these  views  as  to  the  cause,  but  he 
carried  them  to  their  legitimate  conclusion  as  to  prevention 
and  treatment.  He  insisted  upon  absolute  cleanliness  and  all 
those  things  that  go  to  make  a  perfect  hygiene  —pure  water, 
pure  air,  pure  food,  proper  clothing,  proper  sewerage,  and  a 
regulation  of  the  habits  of  living,  but  above  all  and  including 
all,  cleanliness.  He  insisted  also  that  the  sick  should  be 
removed  from,  and  the  well  prevented  from  going  to,  infected 
localities,  infested  in  his  view  with  the  morbific  but  invisible 
agents  of  disease.  In  the  treatment  of  disease,  likewise,  he 
employed  remedies  with  a  view  to  their  destructive  effect  upon 
tin'  pathogenic  organisms.  What  is  this  but  antiseptic  treat- 
ment ?  Did  he  not  thus  anticipate  the  modern  methods  of 
treatment  and  take  the  first  step  that  led  to  the  triumphs  of 
Lister?  It  is  true  he  used  the  remedies  that  were  in  vogue, 
but  he  used  them  upon  a  different  principle  and  for  a  different 
object  from  those  which  other  physicians  had  in  view.     Nor 


discoverable  many  hints  to  the  same  effect;  but  previous  to  my 
attempt,  I  believe  I  may  assert,  there  is  not  one  who  has  seriously 
endeavored  to  show  that  there  is  equally  one  law  by  which  every 
animal  without  any  exception  is  undeviatingly  governed."—  The 

Cause,  Seat  a ad  Cure  of  Disease. 


were  the  results  of  these  investigations  to  be  judged  only  by 
our  ability  at  once  to  control  and  influence  epidemics.  "  If 
no  other  benefit  should  result  from  such  an  investigation,  the 
satisfaction  that  must  be  experienced  in  at  all  comprehending 
the  nature  of  what  is  to  be  done,  and  clearly  seeing  the  course 
that  ought  to  be  pursued,  will  be  a  blessed  exchange  for  the 
confusion  and  doubt  which  at  present  exist." 

We  need  not  be  surprised  to  learn  that  he  met  with 
opposition,  with  ridicule,  with  incredulity.  No  doubt  he 
was  regarded  as  a  "  crank "  by  his  medical  associates,  for 
every  great  reformer  who  has  a  new  truth  to  teach  has 
such  an  experience.  It  is  jirobably  for  this  reason  that  he 
sought  to  inculcate  his  views  through  the  medium  of  a  lay 
journal.  There  is  something  extremely  pathetic  in  the 
conclusion  of  his  lecture  on  "The  Cause,  Seat  and  Cure  of 
Disease,"  1811.  He  expects  opposition  to  his  view  but  is 
prepared  for  it,  has  no  disquietude  as  to  the  result,  and 
would  proceed  perse veri ugly  with  his  investigations,  hoping 
to  convince  those  who  were  not  blinded  by  prejudice 
against  the  truth.  He  was  willing  to  make  any  sacri- 
fice to  attain  this  object  and  to  submit  to  any  deprivation- 
"Our  ignorance  upcn  this  matter  cannot  continue  always," 
he  prophetically  declares,  "  for  it  is  not  beyond  the  limits  of 
human  intelligence."  Fortunately,  he  was  supported  in  his 
purpose  by  a  mind  which  did  not  crave  luxuries,  but  was  sat- 
isfied with  the  necessaries  of  life;  his  inclinations  were  all 
averse  to  extravagance  and  the  plainest  fare  was  as  acceptable 
to  him  as  the  richest  viands.  Having  already  advanced  far  in 
his  65th  year,  the  charms  of  life  had  largely  lost  their  attrac- 
tions and  there  was,  therefore,  no  impediment  to  his  continuing 
in  the  path  which  he  had  followed  for  nearly  twenty  years. 
"The  difficulties  I  have  had  to  encounter,"  he  concludes, 
"  have  indeed  increased  my  ardor.  As  long  as  health  and  life 
remain,  I  shall  deem  myself  strictly  in  the  performance  of  my 
duty  whilst  so  employed  and  I  shall  leave  the  result  to  that 
august  Being  who  has  made  nothing  in  vain  and  who  often 
makes  use  of  the  humblest  instruments  to  accomplish  his 
all-wise  purposes  lest  presumptuous  man  should  assume  to 
himself  the  glory  which  belongeth  alone  to  God."  And  so 
within  a  brief  space  passed  out  of  this  world  this  good  man, 
this  wise  physician  ;  and  I  venture  to  think  you  will  agree  with 
me  that  nooue  who  is  engaged  in  the  study  of  pathology,  nay, 
of  medicine  itself,  can  afford  to  be  ignorant  of  his  name  and 
work.* 

The  writer  desires  to  acknowledge  his  indebtedness  for 
much  of  the  biographical  part  of  this  sketch  to  Schultz"s 
"  History  of  Freemasonry  in  Maryland,"  Vol.  II,  1885. 


•Since  this  paper  was  written  I  have  re-read  Dr.  Crawford's 
papers  in  the  Observer,  and  find  that  I  have  represented  him  cor- 
rectly.    I  shall  not,  therefore,  change  what  I  have  written. 
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A  CASE  OF  ACUTE  SUPPURATIVE  CHOLECYSTITIS  WITH  ISOLATION  OF  THE  BACILLUS 
TYPHOSUS  EIGHTEEN  YEARS  AFTER  AN  ATTACK  OF  TYPHOID  FEVER.* 

By  Guy  L.  Huxxer,  M.  D.,  Assistant  Resident  Gynecologist  The  John*  Hopkins  Hospital. 


The  following  case  is  considered  worthy  of  report,  first, 
because  of  the  great  interest  shown  in  recent  years  in  the 
questions  of  cholecystitis  and  cholelithiasis;  and  second, 
because  of  two  interesting  features  in  the  case  itself,  viz.,  the 
long  period  elapsing  between  a  probable  typhoid  infection 
and  the  acute  cholecystitis;  and  again,  the  peculiar  morpho- 
logical ami  staining  properties  of  the  bacillus  isolated. 

A  German  woman,  aged  51  years,  was  admitted  to  the 
service  of  Dr.  Kelly  on  February  3,  1899,  seeking  treatment 
for  a  large  abdominal  tumor.  Her  family  history  was  unim- 
portant, except  that  her  father  had  died  at  the  age  of  60  with 
'•yellow  jaundice."  She  had  given  birth  to  four  children, 
the  oldest  now  being  32  and  the  youngest  21  years  of  age.  She 
gave  a  history  of  childhood's  diseases,  and  of  particular 
interest  was  the  history  of  an  attack  of  "remittent  fever" 
eighteen  years  ago.  She  was  in  bed  only  two  weeks,  and  then 
insisted  upon  getting  up,  although  her  illness  continued  for 
two  months.  There  was  typhoid  fever  in  the  neighborhood 
at  this  time. 

She  first  noticed  enlargement  of  the  abdomen  three  and 
one-half  years  ago,  after  getting  up  from  a  serious  illness  of 
six  weeks'  duration.  This  illness  began  suddenly  as  a  severe 
pain  iu  the  right  side,  radiating  down  iuto  the  right  inguinal 
region.  The  pain  became  intermittent  in  character,  the  at- 
tacks lasting  one-half  hour  or  more  and  leaving  the  patient 
nauseated  and  with  abdominal  tenderness.  She  had  no  vom- 
iting and  no  jaundice,  but  suffered  from  several  attacks  of 
diarrhoea. 

For  two  years  following  this  illness  the  patient  was  well, 
though  suffering  occasionally  from  slight  pains  and  soreness 
in  the  right  side.  She  also  observed  a  small  movable  mass  in 
the  right  lower  quadrant  of  the  abdomen. 

Eighteen  months  before  admission  to  the  hospital  her  attacks 
of  pain  increased  in  frequency  and  severity,  and  often  after 
a  paroxysm  she  could  not  bear  the  weight  of  her  clothing. 
Recently  she  had  been  confined  to  bed  for  short  intervals  and 
had  lost  weight  and  strength. 

Physical  examination  revealed  the  presence  of  a  large  cyst 
springing  from  the  left  ovarian  region.  The  right  ovary  was 
represented  by  a  hard,  movable  mass,  "I'  :!:.■  size  of  a  list, 
lying  high  in  the  lower  right  abdominal  quadrant. 

For   this   condition    Dr.    Kelly   operated    on    February    6, 
removing   both    tubes   and    ovaries    with   the   ovariai 
Numerous   adhesions   to    the   intestines   and  omentum  were 
severed  or  torn  apart,  ami  an  adherent  appendix  was  removed. 

The  period  of  early  convalescence  was  without  special 
interest,  the  abdominal  wound  being  found  healed  on  the 
tenth  day. 

On  the  fourteenth  day  the  patient  complained  of  nausea 
and  vomited  several  times  during  the  afternoon  and  evening. 


Read  before  the  Jobus  Hopkins  Medical  Society,  April  24,  1899. 


She  had  no  distension  and  no  particular  tenderness.  She 
was  more  comfortable  on  the  day  following,  then'  being  no 
nausea  or  vomiting.  Her  temperature  reached  100.3°  I'.,  and 
the  epigastrium  was  somewhat  sensitive. 

At  10  A.  M.,  on  the  sixteenth  day,  she  suddenly  began  to 
complain,  as  before,  of  great  pain  in  the  epigastrium.  Her 
expression  was  anxious,  and  there  was  profuse  perspiration. 
The  temperature  was  99°  F.,  and  the  pulse  rate  90.  In  the 
epigastrium  one  could  see  peristaltic  waves  from  the  dis- 
tended stomach,  and  at  the  right  costal  margin  a  sensitive 
tumor  which  was  dull  on  percussion  could  be  palpated.  At 
8  P.  M.  the  temperature  reached  101°  F. 

On  the  seventeenth  day  her  condition  became  very  critical. 
The  pulse  rate  and  temperature,  at  4  I'.  M.,  were  respectively 
110  and  103°  F.  A  visible  tumor,  exquisitely  tender,  pro- 
truded from  the  costal  border  in  the  right  hypochondrittm, 
and  the  gastric  distension  was  even  more  marked  than 
before.     The  leucocyte  count  at  3.30  P.  M.  was  29,000. 

There  was  some  question  as  to  whether  we  were  dealing 
with  a  localized  abscess,  following  the  removal  of  the  appen- 
dix, or  with  an  acute  cholecystitis.  Her  history  might  well 
have  pointed  to  repeated  gall-stone  attacks  during  the  past 
three  and  one-half  years,  although  up  to  and  during  the  oper- 
ation these  attacks  of  pain  had  been  considered  due  to  local- 
ized peritonitides  associated  with  the  growing  ovarian  tumors. 

Operation  (Dr.  Stokes). — Cholecystostomy;  evacuation  of 
contents  of  greatly  distended  gall-bladder;  permanent 
drainage. 

An  incision  over  the  tumor  to  the  right  of  the  rectus  border 
revealed  a  greatly  distended  and  congested  gall-bladder.  Sur- 
rounding this  were  found  numerous  fresh  adhesions  and  a 
sero-fibrinous  exudate  in  the  peritoneal  cavity.  No  stones 
were  felt  on  investigation  of  the  bladder  and  ducts. 

After  suturing  the  bladder  to  the  abdominal  wall  an  in- 
cision was  made  allowing  the  free  escape  of  a  large  quantity 
of  straw-colored  mucoid  fluid.  Investigation  of  the  deeper 
portion  of  the  gall-bladder  by  the  fingers  was  followed  by  a 
welling  up  of  a  similar  quantity  of  thin,  yellow,  odorless  pus. 

The  bladder  was  thoroughly  irrigated  and  permanently 
drained.  No  stone  was  found  at  the  operation,  but  a  calculus 
of  tin-  size  of  a  pea  was  discharged  one  week  later. 

Tin'  patient  made  an  uneventful  recovery,  constant]} 
ing  large  quantities  of  bile  until  the  spontaneot 
ula  :i  iimiii  h  later. 

Cultures  and  glass-slide  smears  were  taken  from  the  peri- 
toneal exudate  outside  the  bladder, and  from  both  the  mucoid 
fluid  and  the  pus  within  the  bladder. 

Bactcrioloyiml  note. — Both  culture  and  smear  from  the 
peritoneum  were  uegative  for  organisms.  The  smear  from 
the  mucoid  fluid  showed  a  very  few  polymorphonuclear  and 
mononuclear  cells,  and  a  considerable  number  of  bacilli, 
varying  from  short,  thick   rod-like   forms  to  longer,  thinner 
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forms.  The  smear  from  the  pus  showed  many  pus-cells  and 
a  few  short,  rod-like  bacilli.  On  the  agar  plates  from  both 
the  mucoid  fluid  and  the  pus  was  obtained  a  bacillus  in 
pure  culture  that  corresponded  in  all  its  cultural  character- 
istics to  the  bacillus  typhosus.  It  wras  actively  motile.  It 
decolorized  by  Gram's  method.  No  gas  was  formed  in  glucose- 
agar.  Milk  was  slightly  acidified,  reaching  its  greatest  acidity 
about  the  second  or  third  day.  No  iudol  was  formed  after  one 
week  either  in  Dunham's  solution  or  in  sugar-free  bouillon. 
Flagella,  typical  of  Eberth's  bacillus,  were  demonstrated  by 
Loeffler's  method. 

Morphology. — The  morphology  of  this  organism  is  so  unu- 
sual that  a  full  report  is  taken  from  the  bacteriological  notes 
on  three  of  the  media  for  the  first  two  days  : 

Twenty-Four  Hours:  Plain-slant  agar;  a  short  to  medium  long-rod 
bacillus,  occurring  singly,  in  pairs  and  short  chains;  rounded  ends; 
staining  deeply  and  evenly,  a  few  staining  lightly  in  centre. 

Glucose- Agar:  Moderately  long  bacillus,  some  plump,  some  slen- 
der; rounded  ends;  staining  very  irregularly;  some  stain  deeply  full- 
length,  others  in  the  middle  only,  others  on  one  or  both  ends, 
others  have  nearly  lost  stain  throughout. 

Potato:  Plump  medium-long  bacillus;  rounded  ends;  staining  very 
irregularly.     Many  large  swollen  forms. 

Forty-Eight  Hours:  Plain-slant  agar;  medium  long-rod  bacillus, 
mostly  staining  deeply  and  evenly;  manv  involution  forms,  some 
plump  and  deeply  staining,  others  long,  filamentous  and  very 
irregularly  staining. 

Olucose-Agar:  An  entire  loss  of  normal  appearance  of  the  field. 
The  organisms  are  swollen;  only  an  occasional  one  takes  an  even 
stain,  most  of  them  being  but  shadows  or  outlines  of  swollen 
bacilli.     Others  stain  deeply  in  centre  or  on  one  or  both  ends. 

Many  are  4X  as  long  and  2x  as  thick  as  normal  and  show  an 
even  faint  stain. 

Potato:  Large  plump  bacilli  with  square  ends,  showing  a  special 
tendency  to  take  a  half-deep  stain  through  middle  and  leavingboth 
ends  unstained.     Many  large  filamentous  forms. 

Carter,*  two  years  ago,  reported  before  this  society  an  organ- 
ism isolated  from  a  patient  dead  from  typhoid  fever  which 
showed  all  the  cultural  characteristics  of  the  typhoid  bacillus 
but  possessed  morphological  peculiarities  similar  to  those  of 
the  organism  under  discussion.  Our  bacillus,  however,  differs 
from  his  in  showing  earlier  involution  forms,  striking  changes 
being  observed  on  agar  and  potato  in  2-1  hours.  On  milk, 
bouillon,  and  Dunham's  solution  this  organism  corresponded 
morphologically  with  the  control  culture  of  typhoid. 

Widal  reaction. — Testing  with  the  patient's  blood  and  the 
organism  in  question,  the  reaction  was  positive  with  the  1  :  10 
and  1  :  40  dilutions,  and  unsatisfactory  with  the  1  :  100 
dilution.  "With  the  known  typhoid  organism  the  reac- 
tion was  positive  with  the  1  :  100  dilution.  With  blood 
from  a  known  typhoid  patient  in  the  wards  the  stock  culture 
of  typhoid  gave  a  marked  reaction,  while  the  organism  in 
question  gave  a  decided  but  somewhat  less  marked  reaction 
in  the  three  dilutions  mentioned.  Drs.  Harris  and  Schenck 
very  kindly  controlled  the  "Widal  reactions  and  were  satisfied 
with  the  positive  character  of  the  results. 


*  Report  of  a  case  of  Polybacterial  Infection  in  Typhoid  Fever, 
with  Especial  Reference  to  Certain  Involutions  exhibited  by  the 
Bacillus  Typhosus. — The  Johns  Hopkins  Hospital  Bulletin,  No. 
75,  June,  1897. 


Pathogenicity. — A  rabbit  was  inoculated  in  the  ear  vein 
with  1.2  ccs.  of  a  bouillon  emulsion  made  on  a  24-hour  blood- 
serum  slant  culture.  The  rabbit  died  in  about  30  hours  and 
the  bacillus  was  recovered  in  pure  culture  from  the 
cedematous  area  at  the  site  of  inoculation;  and,  in  the  order 
of  the  greatest  number  of  colonies,  from  the  following 
organs  :  gall  bladder,  peritoneal  cavity,  right  auricle,  spleen, 
kidneys,  urinary  bladder,  right  jDleural  cavity. 

Another  rabbit,  inoculated  with  2  minims  of  a  similar 
emulsion,  was  ill  for  several  days  but  fully  recovered. 

Cushing,*  in  a  paper  read  before  this  society  one  year  ago, 
reported  4  cases,  collected  from  the  literature,  of  post- 
typhoidal  cholecystitis  associated  with  gall-stones  which  had 
been  operated  upon  and  the  bacillus  typhosus  isolated.  To 
these  he  added  2  cases  from  the  Johns  Hopkins  Surgical  Clinic. 

At  the  same  meeting  Dr.  Miller  f  reported  a  case  from  the 
Gynecological  Clinic.  A  short  time  previously  ImhoferJ  had 
reported  a  case,  and  recently  Mixter§  has  added  another. 

As  a  result  of  clinical  and  experimental  observations  on  this 
subject  Dr.  dishing  proposed  the  following  theory  regarding 
gall-stone  formation  in  these  cases  of  typhoidal  cholelithiasis 
— a  theory  which  had  similarly  occurred  to  Dr.  Mark  W, 
Richardson. 

He  summarizes  as  follows:  (1)  The  bacilli  during  the 
course  of  typhoidal  infection  quite  constantly  invade  the  gall- 
bladder; (2)  the  organisms  retain  their  vitality  in  this 
habitat  for  a  long  period;  (3)  in  the  course  of  time  the 
bacilli  are  almost  invariably  found  to  be  clumped  in  the  bile, 
suggesting  the  occurrence  of  an  intravesical  agglutinative 
reaction;  (4)  the  clumps  presumably  represent  nuclei  for  the 
deposit  of  biliary  salts,  as  micro-organisms  may  with  regularity 
be  demonstrated  in  the  centres  of  recently-formed  stones; 
(5)  gall-stones  being  present  in  association  with  the  latent, 
long-lived,  infective  agents,  an  inflammatory  reaction  in  the 
viscus  of  varying  intensity  may  be  provoked  at  any  subse- 
quent period. 

A  brief  survey  of  some  of  the  theories  relating  to  cholecys- 
titis and  cholelithiasis  in  general  may  be  of  interest  in  con- 
nection with  this  report. 

Naunyu,||  in  a  recent  clinical  lecture,  credits  lieidel  with 
holding  all  cases  of  cholecystitis  dependent  upon  cholelithia- 
sis; the  symtoms,  however,  of  gall-stone  colic  being  due  in 
most,  if  not  in  all,  cases  to  the  cholecystitis;  and,  further- 
more, this  cholecystitis  is  not  an  infectious  process  but 
follows  traumatic  irritation  by  the  stone. 


*  Typhoidal  Cholecystitis  and  Cholelithiasis.  Report  of  a  case 
without  previous  history  of  typhoid  fever,  and  Discussion  of  a  pos- 
sible Agglutinative  Reaction  in  the  Bile  and  its  Relation  to  Stone  For- 
mation.— The  Johns  Hopkins  Hospital  Bulletin,  No.  86,  May,  1898. 

f  The  presence  of  the  Bacillus  Typhosus  in  the  Gall-bladder 
Seven  Years  after  Typhoid  Fever. — The  Johns  Hopkins  Hospital 
Bulletin,  No.  86,  May,  1898. 

J  A  Case  of  Cholecystitis  Typhosa.  Laparotomie.  Heilung. — 
Prager  Medicinische  "Wochenschrift,  1898.     Vol.  XXIII,  p.  169. 

§  A  Case  of  Typhoidal  Cholecystitis  Associated  with  Gall-stones; 
Operation;  Recovery. — The  Boston  Medical  Surgical  Journal. 
Vol.  CXL.,  May,  1899,  p.  493. 

||  Uber  Cholecystitis  and  Cholangitis  Calculosa.  Ztschr.  f. 
prakt.  Aerzte;  Frank,  A.  M.,  189S,  VII,  637. 


Aug.-Sept.,  1899.] 


JOHNS   HOPKINS   HOSPITAL    BULLETIN. 


1G5 


Table  I.— Collected  cases  of  post-typhoidal  Cholecystitis  associated  with  Gall-Stones  which  have  been  operated  upon  and  the  bacillus 

typhosus  isolated. 


Author. 

Sex. 

Age. 

History. 

Operation. 

(  OUT]  NTS  OF  GAL!     Bi   \  DBBR. 

I. 

Gilbert  and  Girode, 

C'otuptes  Rendus 

de  la  Soc.  de  Biologie, 

1893,  p.  95. 

F. 

45 

Gall-bladder  symptoms  during 
fever.  Subsequent  gall-stone 
attacks. 

Operator,  Ferrier. 
Cholecystectomy  5  mos.  after 
fever. 

Bac.  typhosus,  pure.     Gall- 
stone.     Purulent  fluid. 

II- 

Dupre  (Chantimesse's  Case), 

Les  infectious  biliares. 

Paris  These,  1891. 

F. 

45 

No  attack  with  fever.     Subse- 
quent gall-stone  colic. 

Cholecystenterostomy  8  ncos. 
after  fever. 

Bac.  typhosus,  pure.     Gall- 
stone. 

III. 

v.  Dungern, 

Munch.  Med.  Wocb., 

June  29,  '97. 

F. 

46 

No  attack  with  fever.     Subse- 
quent cardialgia.     Periostitis 
of  lower  jaw  in  13  yrs.  with 
bac.  typh.   Acute  gall-bladder 
attack  in  14 1 li  year.      Widal 
reaction  positive. 

Operator,  Kraske. 

Cholecystostomy  with  evacua- 
tion of  abscess  14  yrs,  after 
fever. 

Bac.  typhosus,  pure.      No  stone 
found,  lint  "  probably  pres- 
ent."    Abscess. 

IV. 

M.  W.  Richardson, 

Bost.  Med.  and  Surg.  Jour., 
Dee.  2,  '97. 

F. 

50 

Recent  uncertain  historj  of 
typhoid.     Serum  reaction 
positive. 

Operator,  M.  W.  Richardson. 
Cholecystostoiny. 

Bae.  typhosus,  pure.    Brownish 
fluid  with  bacilli  in  clumps. 
Gall-stone  in  cystic  duct. 

V. 

II.  W.  (usliing, 

Johns  Hopkins  IIosp.  Bui., 

May,  1898. 

F. 

37 

Uncomplicated  typhoid  33  . 
mos.  ago.      Gall-stone  colic 
with  jaundice  three  weeks 
ago.     Recent  peritonitis. 

Operator,  Prof.  Halsted. 
Cholecystostomy. 

Empysema  of  ruptured  gall- 
bladder which  contained 

numerous  small  stones. 
Bacillus  typhosus. 

VI. 

II.  W.  Cashing, 

Johns  Hopkins  Hosp.  Bui., 

May,  1898. 

F. 

26 

No  history  of  typhoid. 
Serum  reaction  positive. 

Operator,  Prof.  Halsted. 
Cholecystostomy. 

Bae.  typhosus,  pure.     Brownish 
fluid,  bacilli  in  clumps,  gall 
stones. 

VII. 

Richard  Imhofer, 
Prager  Med.  Wochensehr., 
1898,  Vol.  XXIII,  p.  169. 

F. 

40 

Typhoid  fever  typical, 

endinsr  6  weeks  previously. 
Widal  reaction. 

Operator,  Schloffer. 
Cholecystostomy. 

Pus  first,  then  pure  bile,  a  large 
hazelnut-sized  gall-stone. 
Pure  culture.    Bae.  typhosus. 

VIII. 

G.  Brown  Miller, 

Johns  Hopkins  Hosp.  Bui., 

1898,  Vol.  IX,  p.  95, 

F. 

37 

Two  attacks  of  gall-stone  colic 
7  yrs.  ago,  followed  in  1  mo. 
by  probable  attack  of 
typhoid  fever.     Gall-stone 
attacks  ever  since. 

Operator,  Kelly. 
Cholecystostomy. 

Small  amount  of  bile  and 
milky  fluid.      Two  stones. 
Pure  culture.    Bae.  t\  phosus. 

IX. 

S.  J.  Miiter, 

Bost.  Med.  and  Suri;.  Jour., 

May  25,  1899. 

F. 

60 

"  Dyspepsia"  and  occasional 
vomiting  of  food  for  7  yrs. 
Positive  attack  of  typhoid 
ending  6  wks.  previously. 

Operator,  Mixter. 
Cholecystostomy. 
Choledochostomy. 

Turbid  bile.     SO  "all  stones. 
2  stones  in  eom.  duct.      Pure 
culture.      Bae.   typhosus. 

X. 

Writer's  Case, 
Gyn.  No.  6682 
Feb.  23,  1899. 

F. 

54 

Probable  typhoid  fever  20  yrs. 
ago.     Widal  reaction  pos- 
itive. 

Operator,  Stokes. 
Cholecystostomy. 

Mucoid  clear  fluid  first,  then 
pus.      Stone  1  week  later. 
Bac.  typhosus. 

Several  other  post-typhoid  eases  ha\  e  been  reported  without  bacteriological  notes.    These  are  omitted. 


Naunyn  calls  attention  to  the  fact  that  all  cases  of  chole- 
cystitis do  not  have  the  symptoms  of  stone.  In  many  other 
cases  diagnosis  of  gall-stone  colic  is  made  intra  vitam,  and 
abdominal  section  reveals  inflammation  of  the  bladder  but 
no  stone  in  the  bladder  or  passages. 

He  agrees  with  Riedel  that  in  many  of  the  so-called  gall- 
stone attacks  the  symptoms  are  not  caused  by  wandering  of 
the  stones,  but  by  inflammation  of  the  bile  passages;  but  the 
inflammation  is  not,  as  Riedel  claims,  an  aseptic,  but  a  severe 
infective  cholecystitis  and  cholangitis. 

Naunyn  calls  attention  to  the  chills  of  cholelithiasis  and 
the  spleen  and  liver  tumor  that  generally  accompany  (lie 
attacks,  all  of  which  point  to  general  infection. 

Maurice  II.  Kichardson*  reports,  from  a  series  of  59  opera- 
tions upon  the  gall-bladder,  10  cases  in  which  no  history  of 
pre-existing  gall-stones  or  of  recent  acute  infectious  disease 

•Acute  Inflammations  of  the  Gall-bladder.  The  American 
Journal  of  the  Medical  Sciences,  June,  1898. 


could  be  obtained.  He  speaks  of  these  cases  of  sudden  onset 
in  persons  of  apparently  perfect  health  as  "acute  accidental 
cholecystitis."     In  4  of  his  10  cases  no  gall-stone  was  found. 

Thus,  while  we  know  most  cases  of  acute  gall-bladder 
inflammation  to  be  associated  with  the  presence  of  stones,  we 
must  recognize  that  some  are  dependent  in  no  way  upon  this 
factor. 

The  experiments  oF Netterf  and  of  others  demonstrate  the 
liability  of  the  bile  to  infection  after  aseptic  ligature  of  the 
common  duct.  A  catarrhal  swelling  of  the  ducts  and  stasis 
of  the  bile  might  similarly  lead  to  infection  and  cholecystitis. 

The  etiology  of  stone-formation  lias  been  a  hotly  contested 
question  for  the  past  10  years,  the  war  being  chiefly  waged  in 
Prance.     On   the  one  side  are  those,  headed   by  Bouchard,! 


t" Presence  normale  de  deux  microbes  pathogenes,  etc."  Le 
Progres  Medical,  1886,  p.  'JUL'. 

)  Bouchard  :  "Maladies  par  ralentissement  de  la  nutrition." 
Paris,  1882,  6C  le<;on,  p.  79. 
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who  still   cling   to   the   old   idea   of   a   "special    diathesis." 
Others,  with  Hanot,  believe  that  the  calculi  probably  have  a 
microbic  origin,  but  diathesis  is  of  preponderating  influence. 
At   the  other   extreme   are    those   who    claim    am 
origin  for  gall-stones  and  support  this  view  by  experimental 

;.     Naunyn*  was  the  first  to  formulate  a  theory, 
ing  as  probable  the  infectious  origin  of  biliary  lithiasis,  and 
his  views  have  been  ably  supported  in  France  by  such  experi- 
menters as  Gilbert  and  his  associates,  and  Mignot. 

In  this  country,  Dr.  .Mark  \Y.  Riehardsonf  and  Dr.  Harvey 
Cashing}  have  been  successful  in  the  experimental  pro- 
duction of  cholelithiasis. 

Mignot,§  after  a  long  series  of  careful  experiments,  concludes 


N'aunyn:  "Die  Gallenkraukheiten."  Congres  de  Wiesbaden, 
1891. 

f  "On  the  role  of  Bacteria  in  the  Formation  of  Gall-stones." 
Jour.  Bos.  Soc.  Med.  Sc,  Vol.  Ill,  No.  4,  Jan.,  1899. 

t  Remarks  following  this  paper. 

§  "  L'origine  microbienne  des  calcules  biliaires."  Arch.  Gener- 
ates de  Medicine,  1898,  Vol.  II,  p.  129. 


that  the  chief  factors  in  the  production  of  biliary  lithiasis 
are:  (1)  the  presence  in  the  gall-bladder  of  an  attenuated 
organism,  of  any  variety  whatever ;  (2)  a  relative  inertia  of 
the  biliary  reservoir  causing  partial  stasis  and  preventing  the 
premature  expulsion  of  soft  concretions  of  cholesterin. 

Gilbert,||  who  first  reported  the  experimental  production  of 
biliary  lithiasis,  sounds  a  warning  against  the  unreserved 
interpretation  of  human  lithiasis  in  the  same  terms.  He  has 
recently^  expressed  belief  in  his  ability  to  cause  lithiasis 
without  the  intervention  of  bacteria  and  by  the  sole  method 
of  a  chemical  irritation  of  the  vessel  walls. 

ess  in  this  line,  however,  would  not  warrant  us  in 
classing  human  lithiasis  as  a  dyscrasic  or  toxic  process,  and 
we  must  consider  the  question  sub  judice  until  further  investi- 
gation throws  light  upon  more  of  its  many  problems. 


I  Angiocholiteset  cholecystitestyphiques  experimentales.  Bull, 
de  la  Soc.  de  biologie,  Dec.  23,  1893. 

1  Xote  pour  servir  a  l'historie  de  la  theorie  microbienne  de  la 
lithiase  biliaire.     Arch.  gen.  deMed.,  Paris,  1898,  II,  257. 


OBSERVATIONS  UPON  THE  ORIGIN  OF  GALLBLADDER  INFECTIONS  AND  UPON  THE 
EXPERIMENTAL  FORMATION  OF  GALL-STONES.* 


By  Harvey  Cushing,  M.  D., 
Associate  in  Surgery,  The  Johns  Hopkins  University. 


Dr.  Hunner's  report  adds  one  more  to  the  list  of  cases  in 
which  post-tvphoidal  gall-stone  formation  and  the  persistence 
of  Eberth's  bacillus  in  the  gall-bladder  have  combined  to  set 
up  a  suppurative  cholecystitis,  demanding  operative  interven- 
tion. 

There  Beems  to  be  little  doubt  at  present  but  that  the  origi- 
nal source  of  infection  in  these  cases  is  a  hsem  one,  the 
bacilli  first  entering  the  portal  circulation  through  the  atrium 
afforded  by  the  intestinal  lesions.  As  Piitterer'  has  shown 
experimentally,  organisms  so  introduced  are  probably  for  the 
irt  rapidly  eliminated  by  the  liver  and  thus  enter  the 
biliary  passages,  though  many  may  pass  into  the  general  cir- 
culation, thus  producing  a  temporary  peripheral  septicasiuia. 
The  frequency  of  such  a  typhoidal  septicaemia  has  been  de- 
tnonstrated  at  this  hospital  by  Dr.  Gwyn,  who  has  succeeded 
in  cultivating  typhoid  bacilli  from  the  blood  of  eight  out  of 
thirty  patients  examined  for  this  purpose  in  I>r.  Osier's  clinic 
and  the  occurrence  in  a  variety  of  situations  of  peripheral 
suppurative  lesions  for  which  the  specific  organism  of  the 
is  responsible  is  thus  readily  explained. 

The  belief  is  quite  universal,  however,  that  the  biliary  in- 
fection comes  about  by  ascension  and  that  the  organisms  enter 
from  the  intestine  into  the  common  duct.  Thus  Gilbert,' 
in  1894,  held  thai  B.  coli  played  the  most  important 
cholecystitis  because  it  was  found  by  him  in  the  duodenum  in 
numbers  exceeding  all  other  species  and  because  it  was  possessed 


*  Remarks  before  the  Johns  Hopkins  Medical  Society  to  accom- 
pany Dr.  Hunner's  report  of  a  Case  of  Typhoidal  Cholecystitis. 


of  motile  properties  which  enabled  it  to  enter  the  common  duct. 
More  recently  Richardson  is  quoted  by  Keen3  as  also  expressing 
a  belief  in  the  ascending  or  intestinal  source  of  infection  of 
the  biliary  apparatus.  He  found  on  one  occasion  at  autopsy 
"pure  cultures  of  the  typhoid  bacillus  in  the  gall-bladder, 
duodenum  and  jejuuuin,  and  it  was  only  when  the  ileum  was 
reached  that  colon  bacilli  began  to  appear  at  all."  Were  the 
infection  an  ascending  one,  I  am  inclined  to  believe  that  other 
intestinal  bacteria  from  the  ileum  would  have  been  found 
associated  with  the  bacillus  typhosus  in  this  case. 

Recent  investigations  (unpublished  i  upon  the  flora  of  this 
part  of  the  intestinal  tract  have  demonstrated,  in  agreement 
with  the  observations  of  Gilbert  and  Domiuici,'  that  the  duo- 
denum, especially  of  rabbits,  is  very  free  from  micro-organisms. 
On  oue  occasion  a  cubic  centimeter  of  a  21-hour  bouillon  cul- 
ture of  B.  typhosus  was  injected  into  the  ear  vein  of  a  rabbit. 
Two  days  later  from  the  gall-bladder  and  duodenum  pure 
cultures  of  the  organism  were  recovered — a  result  similar  to 
Richardson's  but  resultant  of  course  to  a  hematogenous 
infection.  I  was  not,  however,  always  so  fortunate  in  recov- 
ering the  organisms.  In  Rabbit  IX,  which  case  I  will  mention 
later,  two  days  after  a  similar  inoculation  into  the  ear  vein. 
the  organisms  were  not  recovered  from  the  bile  and  in  all 
probability  they  had  been  entirely  eliminated.  I  have  seen  a 
similar  rapid  disappearance  on  direct  inoculation  into  the 
gall-bladder  in  dogs.  In  one  animal  the  bile  was  sterile 
twenty-four  hours  after  the  inoculation. 

Bile  itself,  contrary   to  the  wide-spread   belief  in   its  ant:- 
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septic  properties,  is  a  favorable  culture  medium   for   most 
organisms  and  it  is  surprising  that  normal  bile  should  ordina- 
rily be  sterile,  as  Gilbert  has  demonstrated,  when  we  1 1 
that  micro-organisms  are  in  all  probability  frequently  beino 
passed  out  with  it  through  the  liver. 

Leubuscher'  believes  that  the  sterility  rests  on  an  unhiu- 
•utflow,  some  degree  of  obstruction  being  requisite  for 
the  persistence  of  micro-organisms. 

Letienne'  showed  that  bacteria  are  more  likelv  to  be  present, 
when  there  is  no  disease  of  the  gall-bladder  itself,  in  a 
tion  witli  abnormal  conditions  of  the  body,  hi  forty-two 
cammed  he  found  Staphylococcus  albus  L3  times,  B.coli 
•  omniums  L3  times,  non-liquefying  Staphylococcus  3  times, 
Staph,  pyogens  vilreus,  aureus,  etc.,  1  each,  B.  typhosus,  Put  u 
mocoaus,  etc..  1  each.  On  seven  occasions  the  bile  was 
mono  microbic,  on  17  poly-micro bic,  and  on  IK  sterile.  These 
observations  merely  shew  what  a  highway  for  micro-organisms 
the  biliary  passages  are.  The  observation  of  Xetter'  is  in 
accordance  with  Leubuscher's  view  that  ligation  of  the  com- 
mon duct  in  animals  is  followed  by  an  acute  inflammation  of 
the  biliary  passages.  Here  also  the  infection  is  with  less  like- 
lihood due  to  an  ascending  process  than  to  an  inflammation 
induced  by  micro-organisms,  possibly  of  intestinal  origin, 
which,  eliminated  by  the  liver  from  the  portal  system,  enter 
the  bile  ducts  from  above.  Such  an  infection,  however,  does 
not  necessarily  follow  a  pathological  occlusion  of  the  common 
duct.  Dr.  Halsted  recently  removed  a  primary  carcinoma  of 
the  duodenal  papilla  which  had  caused  complete  obstruction. 
Cultures  from  the  common  duct  were  negative  as  well  as  those 
from  the  gall-bladder,  which  was  greatly  distended  by  a  pale 
mucoid  fluid  containing  a  deposit  of  line  biliary  sand. 

The  typhoidal  lesions,  however,  offer  a  portal  of  entry  nol 
alone  for  the  typhoid  bacillus  but  also  for  all  other  bacterial 
inhabitants  of  the  intestine.  The  Barilla*  coli  communis, 
for  example,  which  organism,  recent  observers,  as  Dreyfuss,1 
Sanarelli,"  de  Klecki  "•  and  others,  have  shown  to  acquire  in- 
rirulence  in  the  presence  of  the  inflammatory  products 
of  typhoid  and  other  enteritides  may  similarly  enter  the  portal 
circulation.  This,  Dr.  Welch"  demonstrated  seme  yeai 
to  be  the  case.  The  colon  bacillus,  however,  apparentlj 
rarely  passes  beyond  the  liver  into  the  general  circulatii 

-   -  being  limited  to  the  confines  of  the  portal  system,      li 
consequently  may  be  as  frequent  a  factor  ami  imbed  is  actually 
a  more  frequent  agent  in  the  production  of  post  typhoidal  gall- 
bladder complications  than   the  specific  cause  of  the  d 
itself.     This  has  recently   been   emphasized  in  a   papi  I 
■  fore  this  society. 

-  3hown  in  one  of  the  cases  reported  at  that  time, 
there  was  an  active  serum  reaction  toward  both  B.  typhosus 
and   the  colon   bacillus  isolated  from  the  gall  bladder. 

d  virulence  of  B.  coli  in  many  cases  of  typhoid,  being 
the  cause  of  unusual  agglutinative  properties  ot 
seram  toward  this  organism,*   may  account,  for  the-  occasional 

•The  fact  that  human  serum  in  health  often  possesses  agglutina- 
tive properties  toward  varieties  of  B.  coli  probably  is  only  an 
evidence  of  an  acquired  characteristic  following  an  unrecognized 
invasion  of  the  organism  during  the  course  of  some  preceding 
enteritis.     Such   an  occurrence  has  probably  been  a   secret  fore- 


clumping  of  B,  coli  in  the  bib-  when  it  has  once  entered  the 
gall-bladder  in  correspondence  with  the  reaction  toward  the 
bacillus  typhosus  which  seems  to  be  the  rule  there '•  at  some 
period  of  the  fever. 

Salimbini'  regarded  the  agglutinating  property  as  one  only 
acquired  by  the  blood-serum  after  being  shed,  and  expressed 
a  disbelief  in  its  occurrence  in  the  living  body.  Durham," 
er,  disagrees  with  this  on  the  ground  that  numerous 
o  -nations  on  peritoneal  injections  in  immunized  animals 
have  always  shown  that  agglutination  occurs  within  the 
peritoneal  cavity.  Since  it  has  been  proven  that  the  bile 
of  typhoid  patients  acquires  agglutinative  properties,  this 
reaction  in  vim  in  the  gall-bladder  naturally  would  occur  in 
a  fashion  similar  to  that  produced  experimentally  in  the  peri- 
o  'iiiii.  Richardson"  has  examined  at  autopsy  the  bile  of 
faial  cases  with  this  in  view  and  found  large  clumps  of  bacilli 
in  ev«ry  case  but  one  (five  out  of  six).  It  is  important 
t bat  the  blood-serum  of  this  one  case  had  failed  to  show  an 
.  Intinative  reaction  during  life. 

W  hat  relation  the  organisms  have  toward  the  deposition  of 
bilirubin  calcium  and  stone-formation  has  not  been  con- 
clusively proven.  'The  views  of  Naunyn"  are  generally 
accepted,  though  some  of  his  chemical  theories,  chiefly  that 
relating  to  the  local  production  of  cholesterin,  have  been 
questioned  by  Chittenden." 

The  organisms  may  be  present  in  the  gall  bladder  just  as  in 
the  urinary  bladder  during  the  course  of  typhoid  fever  without 
producing  any  evidence  of  cystitis  whatever  or  exhibiting  any 
tendency  to  become  attenuated  or  to  agglutinate,  though  the 
patient's  serum  may  give  a  decided  reaction  outside  of  the 
body. 

Just  what  influence  tends  to  agglutinate  the  organisms  in 
vivo  and  whether  the  "  clumps  "  formed  really  act  primarily 
as  the  nidus  for  stone-formatiou  has  not  been  actually 
'1-  monstrated. 

The  mere  clumping  of  the  organisms  in  the  bile  has  //,  vitro 
no  macroscopical  effect  whatever  on  the  bile.     1  have  inocu- 
lated   bile,  aseptic-ally   withdrawn    from     the  gall-bladder  of 
animals,  with  the  bacillus  typhosus,  and  subsequently  precip- 
itated the  bacilli  by  adding   serum    from   a   typhoid    patient 
without  producing   any    appreciable    effect  on    the  medium 
soever. 
The    mere    presence  of    the     micro-organisms     in    the    bile, 
however,  may  alone  not  be  sufficient   to  incite  lie    catarrhal 
-    the    "lithogenous  catarrh"  of    Nfaunyn,   which    is 
-■  nerallj    conceded      to  be  an  essential  element  in  the  pro- 
I  have  never  been  able  to  produce  any  such  catarrhal 
process  in  dogs  or  rabbits  by  simple  intravenous  injection  of 

runner  of  most  cases  of  biliary  lithiasis;  the  organisms,  being 
eliminated  by  the  liver,  enter  the  gall-bladder  anil  under  certain 
g  circumstances  produce  lithiasis,  which  after  the  infectious 
agent  has  died  out  may  give  no  subsequent  symptoms.  It  is  not 
improbable  that  a  chronic  enteritis  such  as  may  be  associated  with 
alcoholism  may  constantly  feed  the  liver  with  intestinal  bacteria, 
chiefly  B.  coli  communis,  and  thus  ultimately  be  responsible  for 
the  cirrhotic  changes  which  take  place  there.  The  demonstration 
that  the  organisms  found  by  Adami  in  cirrhotic  livers  are 
bacilli  would  favor  this  view. 
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the  bacillus  typhosus  or  by  injection  of  the  organism  directly 
into  the  gall-bladder,  though  the  animals  have  been  examined 
at  periods  from  a  few  days  to  several  months. 

Organisms  may  be  recovered  from  the  gall-bladder  long 
after  the  original  injection,  and  they  frequently  are  found 
"  clumped,"  as  Blachstein"  and  Welch  observed  some  years 
ago.  The  organisms  may  so  remain  for  au  indefinite  period 
without  producing  any  apparent  inflammation  of  the  mucosa. 
To  induce  this  requisite  catarrhal  process,  some  other  element, 
presumably  some  form  of  irritation  such  as  traumatism  or 
some  hindrance  to  the  proper  evacuation  of  the  gall-bladder, 
is  necessary. 

I  am  able  to  show  to  the  society  some  small  biliary  calculi 
of  typhoidal  origin  obtained  from  the  gall-bladders  of  rabbits, 
in  both  cases  at  the  time  of  inoculation  the  biliary  apparatus 
having  been  intentionally  maltreated. 

On  one  occasion  the  organisms  (non-attenuated)  were  inocu- 
lated directly  into  the  gall-bladder,  which  had  to  be  held 
tightly  for  some  time  by  a  piece  of  gauze  between  the  fingers 
to  prevent  leakage  after  the  syringe  was  withdrawn.  At  the 
autopsy,  eight  weeks  later,  three  small  millet-seed  concretions 
were  found  adhereut  to  the  mucosa  of  an  inflamed  thickened 
and  distended  gall-bladder. 

The  second  case  (BABBIT  IX  of  our  series)  is  as  follows: 

March  17,  181)8.  Inoculation  of  1  cc.  of  24-hour  bouillon  culture  of 
Bac.  typhosus  into  ear  vein. 

March  19.  Laparotomy.  No  evidence  of  inflammation.  Cul- 
tures and  cover-slips  from  gall-bladder  and  duodenum  were  negative 
for  micro-organisms.    Considerable  traumatism  of  gali-bladder. 

March  21.  Second  inoculation  of  1  cc.  of  18-hour  culture  of  Bac. 
typhosus  into  ear  vein.  Animal  quite  ill  subsequently,  but 
recovered. 

June  13.  Widal  reaction  positive.  Laparotomy.  Marked  evi- 
dence of  cholecystitis.  Gall-bladder  bound  up  by  adhesions  in 
lappets  of  liver  and  identified  with  difficulty.  One  cc.  of  pale  bile 
aspirated  from  gall-bladder.  Stained  preparations  showed  a  few 
rod-shaped  organisms.     Culture=Bac.  ty])hosus. 

June  14.  Animal  found  dead.  Autopsy.  Peritonitis.  Serosa 
greatly  bile-stained.  Gall-bladder  thickened,  congested  and 
densely  adherent  to  liver.  Contents:  Small  amount  of  pale  mucoid 
material,  and  three  gall-stones.  The  largest  is  dark-colored,  some- 
what irregular  in  shape,  measuring  3  mm.  in  its  longest  diameter. 
Decomposition  had  set  in  and  bacterial  observations  were  not 
made. 

Possibly  such  a  concretion  may  be  regarded  merely  as  a 
precipitation  and  not  a  true  crystallization  though  it  possesses 
the  characteristics  of  a  young  biliary  calculus  having  a 
marked  cholesterin  covering.  The  stone  depicted  by  Biehard- 
sou19  and  the  early  calculi  described  by  Gilbert  and  Foamier20 
were  evidently  of  this  character.  The  concretions  were 
regarded  as  stones  in  the  primary  stages  of  development. 
Their  chief  constituents  are  bile  pigments  combined  with 
calcium.  These  bilirubin  calcium  concretions  are  less  com- 
monly found  in  the  human  gall-bladder  where  stones 
ordinarily  contain  a  large  predominance  of  cholesterin.  Chit- 
tenden" says  that  bovine  gall-stones  possess  this  same  charac- 
teristic and  are  often  pure-pigment  calculi,  sometimes  wholly 
without  cholesterin. 

Although  Galippe,2'  as  early  as  1886,  advanced  the  theory 
of  a  microbic  origin  of  lithiasis  in  general,  the  chief  credit 


of  the  demonstration  of  the  infectious  nature  of  cholelithiasis 
belongs  to  Gilbert.  The  results  of  his  observations,  begun 
in  1890,"  were  utilized  by  Naunyn15  at  the  Wiesbaden  Con- 
gress in  1891,  when  he  advanced  his  hypothesis  on  biliary 
infectious.  Since  that  time  Gilbert,  and  his  collaborators, 
Girode,  Dominici,  Claude  and  Fournier,  have  continued  to 
publish  the  progress  of  their  interesting  and  valuable  inves- 
tigations on  the  relation  of  infectious  processes  to  diseases  of 
biliary  apparatus. 

Experimental  attempts  to  produce  calculi  of  infectious 
origin  were  for  a  long  time  unavailing.  In  1893  "  they  first 
noted  the  presence  of  "pelites  concretions  verdcilres"  which 
had  formed  during  a  typhoidal  cholecystitis  in  a  rabbit. 
Following  this  discovery,  methodical  attempts  were  made  for 
a  number  of  years  to  obtain  more  perfect  and  undoubted  con- 
cretions. On  January  29,  1897,  these  efforts  were  rewarded 
by  the  formation  of  a  definite  stone  obtained  from  the  gall- 
bladder of  a  dog  previously  inoculated  with  the  Bacillus  coli 
communis™ 

Gilbert  and  Fournier,  however,  failed  to  announce  their 
results  until  after  Mignot,  who  had  entered  the  same  field  of 
work,  had  presented  to  the  Societe  de  Chirurgie,  on  the  19th 
of  May,  1897,  three  small  experimental  calculi  formed  in  a 
guinea-pig  by  Bacillus  coli.'"  It  was  generally  believed  that 
the  bacillus  of  Escherich  played  the  most  important  part 
in  these  infections.  Interest  in  typhoidal  cholecystitis, 
however,  led  Gilbert  to  experiment  with  Eberth's  bacillus 
and  on  October  30,  1897,  he  with  Fournier,20  profiting  by 
Mignot's  idea  of  attenuation,  reported  the  production  of 
biliary  calculi  in  a  rabbit  resultant  to  an  infection  with 
B.  Typhosus. 

These  calculi  were  regarded  as  stones  in  the  primary  stage 
of  their  development  and  from  the  description  they  must 
have  resembled  closely  those  produced  by  Bichardson'8  and 
those  shown  to  this  society.  The  gall-stones,  however,  which 
Mignot  succeeded  in  producing  experimentally  were  said  by 
Hartmann"  and  acknowledged  by  Gilbert2'  to  have  been 
identical  in  appearance  with  those  commonly  seen  in  human 
gall-bladders.  These  calculi  were  presumably  five  or  six 
months  old. 

Various  experimenters  have  adopted  different  methods  in 
their  attempts  to  produce  infectious  cholelithiasis.  Endeavors 
to  modify  the  composition  of  the  bile  and  to  alter  the  mucosa 
of  the  gall-bladder  and  to  produce  in  divers  ways  a  biliary 
stasis  have  equally  been  unrewarded. 

The  mere  introduction  of  virulent  micro-organisms  alone  as 
well  as  the  introduction  of  aseptic  foreign  bodies25  without 
micro-organisms  have  similarly  been  unsuccessful.  Mignol 
claimed  that  one  of  the  two  conditions  essential  to  the  forma- 
tion of  calculi  was  the  extreme  attenuation  in  virulence  of  the 
microbe  employed,  and  regarded  the  degree  of  virulence  of 
the  organism  as  more  important  than  the  species.  Adopting 
this  principle,  Gilbert  and  Fournier,2"  by  inoculating  cultures 
of  colon  or  typhoid,  previously  attenuated  by  heat,  directly 
into  the  gall-bladder,  were  rewarded  by  finding  some  months 
later  definite  calculi,  from  the  centres  of  which  they  recovered 
the  original  organisms. 

This  preliminary  atteuuation  of  the  infective  agent  which 
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Mignot  has  found  esssential  to  the  process  may  possibly, 
under  certain  conditions,  take  place  in  the  body  and  lie  analo- 
gous to  the  agglutination  of  the  organisms  which  takes  place 
in  the  gall-bladder;  the  clumps,  according  to  Richardson's 
hypothesis,  forming  the  primary  nidus  of  deposition  for  the 
biliary  salts  and  pigments.  In  his  attempt  to  form  stones 
on  this  principle  he  inoculated  an  agglutinated  culture  of 
Bacillus  typhosus  directly  into  the  gall-bladder  of  a  rabbit 
and  was  successful  on  one  occasion  in  producing  a  fair 
calculus. 

Mignot,"''  however,  claims  that  to  produce  true  strati  lied 
calculi  live  or  six  months  are  requisite,  and  that  a  second 
condition,  as  important  as  the  attenuation  of  the  micro- 
organisms, is  necessary,  namely,  the  prevention  of  the  prema- 
ture expulsion  of  the  soft  concretions.  This  he  accomplished 
in  various  ways.  In  his  most  recent  article  two  especially 
characteristic  cases  are  described. 

In  one  of  them  the  gall-bladder  was  tamponed  in  the 
presence  of  colon  bacilli  for  one  month.  At  the  end  of  that 
time  the  tampon  was  removed  and  the  gall-bladder  closed. 
Fourteen  months  later,  7-8  faceted  stones  were  found 
occupying  the  gall-bladder  which  presented  the  anatomical 
picture  characteristic  of  old  gall-stone  cases. 

In  another  case  two  gall-stoues  were  made  to  form  about  a 
thread  which  was  fastened  into  the  wall  of  a  gall-bladder 
previously  inoculated  with  attenuated  colon  bacilli.  Dr.  John 
Homans"  has  reported  a  clinical  experience  similar  to  this 
experimental  one  in  which  at  a  second  operation  for  chole- 
lithiasis, gall-stones  were  found  to  have  formed  about  the 
threads  used  at  the  primary  operation  in  suturing  the 
gall-bladder  to  the  abdominal  wall.  There  is  no  accom- 
panying bacteriological  note,  unfortunately.  These  were 
large  cholesterin  stones  such  as  Mignot  has  succeeded  in 
producing  and  were  found  twenty  mouths  after  the  primary 
operation. 

Mignot  believes  that  the  process  of  stone-formation  and 
increment  in  the  size  of  stones  ceases  with  the  death  of  the 
micro-organisms.  Stones  found  in  the  gall-bladder  are  pre- 
sumably on  most  occasions  all  of  the  same  age,  and  always 
I  lie  same  appearance,  chemical  composition  and  bacterio- 
logical characteristics.  The  original  condition  favorable  to 
their  formation,  therefore,  seems  to  be  a  transitory  one.  Old 
calculi  are  usually  sterile,  though  their  nuclei  may  contain 
the  faintly-staining  shadow  of  bacilli.  Recently-formed  stones 
contain  micro-organisms.  Mignot  further  believes  that  if 
stones  in  process  of  development  are  removed  the  chances 
are  in  favor  of  a  new  formation.  This  is  an  argument  against 
the  so-called  "ideal"  operation  and  justifies  the  clinical 
experience  of  most  surgeons  that  it  is  preferable  to  drain  the 
gall-bladder  in  recent  cases  till  one  is  practically  sure  of  the 
aseptic  condition  of  the  bile  and  convinced  that  the  ducts  are 
sufficiently  patent  to  allow  of  the  free  escape  of  the  contents 
of  ihe  gall-bladder.  It  is  surprising  that  one  doe3  not  more 
often  encounter  secondary  formations  of  gall-stones  after 
preliminary  operations,  when  we  consider  that  the  combination 
of  traumatism  and  necessarily-retained  micro-organism  is 
present,  a  combination  most  favorable  for  the  experimental 
production  of  stones. 
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NOTE  ON   NEW   BOOKS. 


A  Clinical  Text-Book  of  Medical  Diagnusis  for  Physicians  and 
Students.  Based  on  the  most  recent  methods  of  examinations. 
By  Oswald  Vierordt,  M.  D.  Authorized  translation,  with 
additions  by  Francis  H.Stuart,  A.  M.,  M.  D.  Fourth  American 
edition  from  the  fifth  German ;  revised  and  enlarged,  with 
one  hundred  and  ninety-four  illustrations.  (Philadelphia  :  W. 
B.  Saunders,  1898). 

The  appearance  of  a  fourth  American  edition  from  the  fifth 
German  of  Vierordt's  "  Medical  Diagnosis,"  might  seem  to  call 
only  for  general  remarks  on  the  merits  and  evident  popularity  of 
the  work.  It  has  been  in  its  way  so  long  a  standard  text-book 
that  it  hardly  requires  an  introduction  to  American  readers. 

The  principal  additions  mentioned  by  the  author  in  his  preface 
to  this  edition,  have  been  made  in  the  sections  treating  of  gastric 


digestion  and  diseases  of  the  nervous  system.  A  few  things  might 
still  have  been  added  ;  for  example,  there  is  here  no  mention  of 
Turck's  gyromele,  or  of  several  other  apparatuses  that  have  fully 
as  mucb  value  as  diagnostic  appliances  as  some  of  those  noticed  at 
length.  In  the  section  on  the  nervous  system  the  occasionally 
very  confusing  nervous  symptoms  of  chlorosis  appear  to  be  unno- 
ticed, which  is  an  important  omission.  Other  deficiencies  might 
be  pointed  out,  but  in  most  respects  the  work  seems  well  up  to 
date,  and  a  useful  addition  to  any  physician's  library.  The  illus- 
trations are  well  selected  and  generally  very  helpful ;  in  this 
regard  the  work  has  a  decided  advantage  over  some  other  text- 
books on  medical  diagnosis. 


HOOKS   RECEIVED. 


Studies  »u  Reactions  to  Stimuli  in  Unicellular  Organisms.  II. — The 
Mechanism  of  the  Motor  Reactions  of  Paramecium.  IV. — Laws  of 
Chemotaxis  in  Paramecium.  By  Herbert  Jennings.  Reprinted 
from  the  American  Journal  of  Physiology,  May,  1899. 

Medical  and  Surgical  Reports  of  the  Boston  City  Hospital.  Tenth 
series.  Edited  by  C.  F.  Folsom,  M.  D.,  W.  T.  Councilman,  M.  D., 
and  Herbert  L.  Burrell,  M.  D.  1899.  8vo.  231  pages.  Pub- 
lished by  the  Trustees,  Boston. 

Public  Health  Reports.  (Formerly,  Abstract  of  Sanitary  Reports). 
Issued  by  the  Supervising  Surgeon-General,  Marine-Hospital 
Service,  under  the  National  Quarantine  Act  of  April  29,  1878. 
and  the  Act  Granting  Additional  Quarantine  Powers  and  Impos- 
ing Additional  Duties  upon  the  Marine- Hospital  Service, 
approved  February  15,  1893.  Vol.  XIII,  Nos.  1-52,  1898.  8vo. 
1581  pages.     1899.     Government  Printing  Office,  Washington. 

The  Diseases  of  the  Nervous  System.  A  text-book  for  physicians  and 
students.  By  Dr.  Ludwig  Hirt,  Professor  at  the  University  of 
Breslau.  Translated,  with  permission  of  the  author,  by  August 
Hoch,  M.  D.,  assisted  by  Frank  R.  Smith,  A.  M.,  (Cantab.)  M.D. 
With  an  introduction  by  William  Osier,  M.  D.,  F.  R.  C.  P.,  F.  R. 
S.  181  illustrations.  1899.  8vo.  715  pages.  D.  Appleton  & 
Company,  New  York. 

The  Newer  Remedies.  A  Reference  Manual  for  Physicians,  Pharma- 
cists, and  Students.  By  Virgil  Coblentz,  A.  M.,  Phar.  M.,  Ph.  D., 
F.  C.  S.,  etc.  Third  edition.  Revised  and  very  much  enlarged. 
1899.     8vo.     150  pages.     P.  Blakiston's  Sons  &  Co.,  Philadelphia. 

American  Laryngological  Association.  Transactions  of  the  Twentieth 
Annual  Meeting  held  in  the  City  of  Brooklyn,  N.  Y.,  May  16,  17 
and  18,  1898.  8°.  279  pages.  1899.  D.  Appleton  &  Company, 
New  York. 

Qolden  Rules  of  Medical  Practice.  By  Arthur  Henry  Evans,  M.  D., 
B.  S.  (Lond.),  F.  R.  C.  S.  (Eng.).  "  Golden  Rules."  Series  No. 
IV.     1899.    32°.     71  pages.     John  Wright  &  Co.,  Bristol. 

Annual  Report  of  the  Board  of  Health  of  the  City  and  County  of  San 
Francisco.  For  the  fiscal  year  ending  June  30,  1898.  8°.  1898. 
483  -f  202  +  vn  pages.  6  maps  and  7  charts.  The  Hinton  Print- 
ing Co.,  San  Francisco. 


DESCRIPTION  OF  THE  JOHNS  HOPKINS  HOSPITAL. 

By  John  S.  Billings,  M.  D.,  LL.  D. 

Containing  56  large  quarto  plates,  phototypes,  and  lithographs, 
with  views,  plans  and  detail  drawings  of  all  buildings,  and  their 
interior  arrangements— also  wood-cuts  of  apparatus  and  fixtures ; 
also  116  pages  of  letter-press  describing  the  plans  followed  in  the 
construction,  and  giving  full  details  of  heating-apparatus,  ventila- 
tion, sewerage  and  plumbing.     Price,  bound  in  cloth,  $7.50. 


Ato.-Sept..  1899.] 


JOHNS   HOPKINS    HOSPITAL    BULLETIN. 


171 


PUBLICATIONS  OF  THE  JOHNS  HOPKINS  HOSPITAL. 


THE  JOHNS  HOPKINS  HOSPITAL  REPORTS. 
Volume  I.     423  pages,  99  plates. 

Report  in  Pathology. 

The  Vessels  and  Walls  of  the  Dog's  Stomach;   A  Studv  of  the  Intestinal  Contraction; 

Healing  of   Intestinal   Sutures;    Reversal   of  the   Intestine;  The  Contraction   ol   the 

Vena  Portae  and  its  Influence  upon  the  Circulation.     By  F.   P.   Mall,   M.  D. 
A    Contribution   to    the    Pathology    of    the    Gelatinous   Type   of   Cerebellar 

(Atrophy).     By  Henry  J.  Berkley,  M.  D. 
Reticulated   Tissue  and  its  Relation   to  the  Connective  Tissue   Fibrils.      By   F.    P. 

Mall,  M.  D. 

Report  in  Dermatology. 
Two  Cases  of  Protozoan  (Coccidioidal)  Infection  of  the  Skin  and  other  Organs.     By 

T.  C.  Gilchrist,  M.  D.,  and  Emmet  Rixford,  M.  D. 

f    Blastomyeetic   Dermatitis   in    Man;    Comparisons  of   the  Two   Varieties  of 

Protozoa,   and  the   Blastomyces  found  in  the  preceding  Cases,   with  the  so-called 

Parasites  found   in   Various  Lesions  of  the  Skin,  etc. ;  Two  Cases  of   Molluscum 

Fibrosum;  The  Pathology  of  a  Case  of  Dermatitis  Herpetiformis  (Duhring).     By 

T.  C.  Gilchrist,  M.  D. 

Report  in  Pnthologry. 
An  Experimental  Study  of  the  Thyroid  Gland  of  Dogs,   with  especial   consideration 

ol  Hypertrophy  of  this  Gland.   'By  W.  S.   Halsted,   M.  D. 


Volume  II.      570  pages,  with  28  plates  and  figures. 

Report  In  Medicine. 

On  Fever  of  Hepatic  Origin,   particularly   the  Intermittent   Pyrexia  associated   with 

Gallstones.     By  William   0-8LER,   M.  D. 
Some  Remarks  on  Anomalies  of  the  Uvula.     By  John  N.   Mackenzie,  M.  D. 
On  Pyrodin.    By  H.  A.  Lafleir,  M.  D. 
Cases  of  Post-febrile  Insanity.     By  William  Osler,   M.  D. 
Acute  Tuberculosis  in  an  Infant  of  Four  Months.     By  Harry  Toulmin,  M.  D. 
Rare  Forms  of  Cardiac  Thrombi.     By  William  Osler,  M.  D. 
Notes  on  Endocarditis  in  Phthisis.     By  William  Osler,  M.  D. 

Report  in   Medicine. 

Tubercular  Peritonitis.     By  William  osler,  M.  D. 

A  Case  of  Raynaud's  Disease.     By  II.   M.   Thomas,   M.  D. 

Acute  Nephritis  in  Typhoid  Fever.     By  William  Osler,  M.  D. 

Report  in  Gynecology. 
The  Gvnecological  Operating  Room.     By  Howard  A,  Kelly,  M.  D. 
The  Laparotomies   performed   from   October  16,   1889,   to  March  3,    1890.     By    Howard 

A.  Kelly,  M.  D.,  and  Hi:nter  Robb,  M.  D. 
The  Report  of  the  Autopsies  in  Two  Cases  Dying  in  the  Gynecological  Waids  with- 
out   Operation;    Composite    Temperature    and    Pulse    Charts    of    Forty    Cases    of 

Abdominal  Section.     By  Howard  A.  Kelly,  M.  D. 
The  Management  of  the   Drainage  Tube  in   Abdominal  Section.     By    Hunter  Robb, 

M.  D. 
The  Gonococcus  in  Pyosalpinx;  Tuberculosis  of  the  Fallopian  Tubes  and  Peritoneum; 

Ovarian    Tumor;    General    Gynecological    Operations    from    October   15,    1889,    to 

March  4,  1890.     By  Howard  A.   Kelly,  M.  D. 
Report  of  the  Urinary  Examination  of  Ninety-one  Gynecological  Cases.     By  Howard 

A.  Kelly,  M.  D.,  and  Albert  A.  Ghriskey,  M.  D. 
Ligature  of  the  Trunks  of  the  Uterine  and  Ovarian  Arteries  as  a  Means  of  Checking 

Hemorrhage  from  the  Uterus,  etc.     By  Howard  A.  Kelly,  M.  D. 
Carcinoma  of  the  Cervix  Uteri  in  the  Negress.     By  J.  W.  Williams,  M.  D. 
Elephantiasis  of  the  Clitoris.     By  Howard  A.  Kelly,  M.  D. 
Myxo-Sarcoraa  of  the  Clitoris.     By  Hunter  Robb,  M.  D. 
Kolpo-Ureterotomy.     Incision  of  the  Ureter  through   the  Vagina,   for  the  treatment 

of  Ureteral  Stricture;  Record  of  Deaths  following  Gynecological  Operations.     By 

Howard  A.   Kelly,  M.  D. 

Report  In  Surgery,  I. 
The  Treatment  of  Wounds  with  Especial  Reference  to  the  Value  of  the  Blood  Clot 

in  the  Management  of  Dead  Spaces.     By  W.  S.   Halsted,  M.  D. 
Report  in  \enrology,  I. 
A  Case  of  Chorea  Insaniens.     By  Henri  J.  Berkley,  M.  D. 
Acute  Angio-Neurotic  Oedema.     By  Charles  E.  Simon,  M.  D. 
Haematomyelia.     By  August  Hoch,  H.  D. 
A  Case  of  Cerebro-Spinal  Svphilis,  with  an  unusual  Lesion  in  the  Spinal  Cord.     By 

Henry  M.  Thomas,  M.  D. 

Report  in  Putliolopry,  I. 

Amebic  Dysentery.  By  William  T.  Councilman,  M.  D.,  and  Henri  A.  Laflecr,  M.  D. 


Volume  III.      766  pages,  with  69  plates  and  figures. 

Report  in   [»«  t  hoi  ogj  . 

Papillomatous  Tumors  of  the  Ovary.     By  J.  Whitridge  Williams,  If.  D. 
Tuberculosis  of  the  Female  Generative  Organs.     By  J.   Whitridoe  Williams,   M.  D. 

Report  in  Pnthologry. 

Multiple  Lympho-Sarcomata,  with  a  report  of  Two  Cases.     By  Simon  Flexner,  M.  D. 

The  Cerebellar  Cortex  of  the  Dog.     By  Henry  J.  Berkley,  M.  D. 

A  Case  of  Chronic  Nephritis  in  a  Cow.     By  W.  T.  Councilman,  M.  D. 

Bacteria  in  their  Relation  to  Vegetable  Tissue.     By  H.  L.  Russell,  Ph.  D. 

Heart  Hypertrophy.     By  Wm.  T.  Howard,  Jr.,  M.  D. 

Report  in  Gynecology, 

The  Gynecological  Operating  Room;  An  External  Direct  Method  of  Measuring  the 
Conjugata  Vera;  Prolapsus  Uteri  without  Diverticulum  and  with  Anterior  En- 
terocele;  Lipoma  of  the  Labium  Majus;  Deviations  of  the  Rectum  and  Sigmoid 
Flexure  associated  with  Constipation  a  Source  of  Error  in  Gvnecological  Diag- 
nosis; Operation  for  the  Suspension  of  the  Retroflexed  Uterus.  By  Howard  A 
Kelly,  M.  D. 

Potassium  Permanganate  and  Oxalic  Acid  as  Germicides  against  the  Pyogenic  Cocci 
By  Mary  Sherwood,  M.  D. 

Intestinal  Worms  as  a  Complication  in  Abdominal  Surgery.     By  A.  L.  Stavely,  M.  D 

Gynecological  Operations  not  involving  Celiotomy.  By  Howard  A.  Kelly,  M.  D 
Tabulated  by  A.  L.  Stavely,  M.  D. 


The  Employment  of  an  Artificial  Ketroposition  of  the  Uterus  in  covering  Extensive 
Denuded  Ireas  about  the  Pelvic  Floor;  Some  Sources  of  Hemorrhage  in  Abdo- 
minal  Pelvic  Operations.      By   HOWARD  A.    KELLY,    M.  D. 

Photography   applied   to  Surgery.      By    A.    S.    MURRAY. 

rraumatic  Atresia  of  the  Vagina  with  HaematokolpOfl  .'nd  !l:vu:alometra.  By  Howard 
a.  Kelly,  m    D. 

Urinalysis  in  Gynecology.     By  W.  W.   Russell,   M.  D. 

The    Importance    of    employing    An.rsthesia    in    the    Diagnosis    of    Intra  Pelvic    Gvneco 

logical  Conditions.     By  lh  nter  Robb,  m.  d. 
Resuscitation   in  Chloroform    Asphyxia.     By   HOWARD   A,    KELLY,    M.  D. 
one  Hundred  Cases  of  Ovaiioiomv   j.eifonm.i  .m   Woim-n  ..ver   Seventy   Years  of  Age. 

By  Howard  a.  Kelly,   M.  D.,  and  Mari   Sherwood,   M.  D. 
Abdominal   Operations   performed   in   the  i.  department,    from   March  .c». 

1890,  to  December  17,  1892.    By  Howard    1     Keu       M.  D. 
Record  of  Deaths  occurring  in  the   Gynecological    Department   from  June  G,   1890,   to 

May  4,   1892. 


Vol. i  me    IV.      504  pages,  33  charts  and  illustrations. 

Heport   on   Typhoid    Fever. 

By  William  Osler,  M.  D.,  with  additional  papers  by  W.  S.  THAYER,  M.  D.,  and  J. 
Hewetbon,  M.  D. 

Report  in   \enrology. 

Dementia  Paralytica  in  the  Negro  Race;  Studies  in  the  Histology  of  the  Liver;  The 
Intrinsic  Pulmonary  Nerves  in  Mammalia;  The  Intrinsic  Nerve  Supply  of  tin* 
Cardiac  Ventricles  in  Certain  Vertebrates;  The  Intrinsic  Nerves  of  the  Sub 
maxillary  Gland  of  itu»  musculo,  The  Intrinsic  Nerves  of  the  Thyroid  Gland  of 
the  Dog;  The  Nerve  Elements  of  the  Pituitary  Gland.  Bv  HENRI  J.  Berkley. 
M.  D. 

Report  In  Surgery. 

The  Results  of  Operations  for  the  Cure  of  Cancer  of  the  Breast,  from  June,  1889,  to 
January,   1894.     By  W.  S.   Halsted.  M.  D. 

Report  in  Gynecology. 

Hydrosalpinx,  with  a  report  of  twenty-seven  cases;  Post-Operative  Septic  Peritonitis; 
Tuberculosis  of  the  Endometrium.     By  T.  S.  CuLLEN,  M.  B. 
Report   in   Pathology. 
Deciduoma  Malignum.     By  J.  Whitridge  Williams,  M.  D. 


Volume   V.      480  pages,  with  3*2  charts  and  illustrations. 

CONTENTS: 
The  Malarial  Fevers  of  Baltimore.     By  W.  S.  Thayer,  M.  D.,  and  J.  Hewetson,  M.  D 
A  Study  of  some  Fatal  Cases  of  Malaria.     By  Lewellys  F.   Barker,   M.  B. 

Studies  in  Typhoid  Fever. 

By    William    Osler,    M.  D.,    with    additional    papers    by    G.    Blumeu,    M.  D.,    Simon 
Flexner,  M.  D.,  Walter  Reed,  M.  D.,  and  II.  C.  Parsons,   M.  D. 


Volume  VI.     414  pages,  with  79  plates  and  figures. 

Report   in    Neurology. 

Studies  on  the  Lesions  produced  by  the  Action  of  Certain  Poisons  on  the  Cortical 
Nerve  Cell  (Studies  Nob.  I  to  V).     By  Henry  .1.  Berkley,   M.  D. 

Introductory. — Recent  Literature  on  the  Pathology  of  Diseases  of  the  Brain  by  the 
Chromate  of  Silver  Methods;  Part  I.— Alcohol  Poisoning.  — Kxperimental  Lesions 
produced  by  Chronic  Alcoholic  Poisoning  (Ethyl  Alcohol).  2.  Experimental 
Lesions  produced  by  Acute  Alcoholic  Poisoning  (Ethyl  Alcohol);  Part  II. — Serum 
Poisoning.— Experimental  Lesions  induced  by  the  Action  of  the  Dog's  Serum  on 
the  Cortical  Nerve  Cell;  Part  III.— Ricin  Poisoning.— Experimental  Lesions  in 
duced  by  Acute  Ricin  Poisoning.  2.  Experimental  Lesions  induced  bv  Chronic 
Ricin  Poisoning;  Part  IV.— Hydrophobic  Toxaemia.— Lesions  of  the  Cortical 
Nerve  Cell  produced  by  the  Toxine  of  Experimental  Rabies;  Part  V.— Patholog- 
ical Alterati-ms  in  the  Nuclei  and  Nucleoli  of  Nerve  Cells  from  the  Effects  of 
Alcohol  and  Ricin  Intoxication;  Nerve  Fibre  Terminal  Apparatus;  Asthenic  Bul- 
bar Paralysis.     By  Henry  J.  Berkley.  M.  D. 

Report  in    Pathology. 

Fatal    Puerperal   Sepsis   due   to   the   Introduction   of  an    Elm   Tent.     By  Thomas  S. 

(    I  LLEN,    M.    B. 

Pregnancy  in  a  Rudimentary  Uterine  Horn.  Rupture,  Death,  Probable  Migration  of 
ovum  and  Spermatozoa.'    Bv  Thomas  S.  COLLEK,   M.  B.,  and  G.   L.    WlLKlNS,    M.  D. 

\deno-Mvoma  Cteri  Diffusum  Benignum.     By  Thomas  S.  Cdllen,  M.  B. 

A  Bacteriological  and  Anatomical  Study  of  the  Summer  Diarrhoeas  of  Infants.  By 
William  D.   Booker,  M.  D. 

The  Pathology  of  Toxalbnmin  Intoxications.     By  Simon  Flexner,  M.  D. 


Volume  VIT.    537  pages  with  illustrations.    (Now  ready.) 

I.    A  Critical  Re\  n  ■».  -i  :-.■-. ■>  n  ihnnirea  Cases  of  Abdoml 

e.     By  J.  'i.  *  'i..\i;k.  m.  i  '. 
II.    The  Etiology  and  Structure  ol  true  Vaginal  (  ysts.    By  JA9  i  i    ,  M.  U 

[II.    .\  Rei  iew  ol  the  Pal  nolo-  ■,  ,.i  ■.  i  our  Knowl- 

i  tirns.    By 
Charles  Ki  ssbxl  Bardeek,  m   i>. 
iv.    The  Origin,  Grov  tb  and  Fal  A    0 

v.   The  i;  I  fosEPH  C.  Blood 


GOOD,  M.  D, 


Volume  VIII. 


Alioiii  500  pages  with  illustrations. 
press.) 


(In 


sunlit*  •■■  Tj  phold   Fever. 

I'..      WILLI  AM  OSI.EE,  M.   I)..  Willi  H.I    li  M.  D.,  S.  FLIXNEE 

I'  .   II.  \V.  I   B8HIHI 

The  price  •■/' "  set  bound  in  cloth  Volt,  l-i  11  <■/  i/i<  Hospital  tteports  in 
$3B.OO.  Fols.  I.  11  "»-'  111  are  n.,i  told  separately,  lh,  price  <>/ 
Fols.  TV,  V,   VI  <m<l   111  Is  Xr.oo  each. 

i  Hie  uliove  ptllillcntlons  miiv  be  sent  to 

Tub  Johns  Qopkihc  Pbess,  Baitimoee,  Md. 


172 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


[Nos.  101-102. 


THE  JOHNS  HOPKINS  MEDICAL  SCHOOL. 


FACULTY. 


■  I.lgy. 


ology. 


Daniel  C.  Oilman,  LL.  D.,  President. 
William  H.  Which,  M.  D.,  LL.  D  ,  Professor  of  Path 
Ira  Kemsen,  M.  D.,  Ph.  D  ,  LL.  D.,  Professor  of  Che 
William  Oslek,  M.  D.,  LL.  D.,  F.  R.  C.  P.,  Professor  i 

Medicine,  and  Dean  of  the  Medical  Faculty. 
Hbnka  M.  Hi'ku,  M.  H„  LL.  D.,  Professor  of  Psychiati 
William  S.  Halsted,  M.  D.,  Professor  of  Surgery. 
Howard  A.  Kellv,  M.  D.,  Professor  of  Gynecology. 
Franklin  P.  Mall,  M    D..  Professor  of  Anatomy. 
John  J.  Abel,  M.  D.,  Professor  of  Pharmacology. 
William  H.  Howell,  Ph.  D.,  M.  D.,  Professor  of  Phys 
William  K.  Brooks,  Ph.  D.,  LL    D.,  Professor  of  Compter. 
Simon  Flbxnbr.  M.  D  ,  Professor  of  Pathological  Anatomy 
J.  Whitkioce  Williams,  M.  D.,  Professor  ot  Oneirics. 
John  S.  Billings,  M.  D.,  LL   D.,  Lecturer  on  the:  History  ; 
Alexander  C.  Abbott,  M.  D.,  Lecturer  on  Hygiene. 
Charles  Wardbll  Stiles,  Ph.  D.,  M.  S.,  Lee  irer  on  Medical  Zoology. 
Roubkt  Fletcher,  M.  D.,  M.  R.  C.  S.  (Eng.),  Lecturer  on  Forensic  Medicine. 
William  D.  Booker,  M.  D.,  Clinical  Professor  of  Pediatrics. 
John  N.  Mackenzie,  M.  D.,  Clinical  Professor  of  Laryngology  and  Rhinology. 
Samuel  Theobald,  M.  D.,  Clinical  Professor  of  Ophthalmology  and  Otology. 
Henry  M.  Thomas,  M.  D.,  Clin'cal  Professor  of  Neurology. 
J.  Williams  Lord,  M.  D  ,  Clinical  Professor  of  Dermatology  a 
T.  Caspar  Gilchrist,  M.  R  C.  S.,  ~ 


nd  Lit 


Robert  L.  Randolph,  M.  D.,  As 
Thomas  B.  Futchhr,  M.  P.  ,  Assc 
Joseph  C.  Bloougooo,  M.  I).,  As 
"Thomas  S.  Cullen,  M.  B.,  Assoc 
Ross  G.  Harrison,  Ph.  D.,  Asso< 
Reid  Hunt,  Ph.  1).,  M.  D.,  Assot 
John  G.  Clark,  M.  I).,  Associate 
Charles  R.  Bardben,  M  D.,  As 
Harvey  W.  Cushing,  M.  D.,  Ass 
George  W.  Dobbin,  M.  D.,  Assoi 
Walter  Jones,  Ph.  D.,  Associate 
Frank  R.  Smith,  M.  D.,  Instruct 
Henry  B.  Jacobs.  M.  D.,  Instruc 
Hugh  H.  Y.ong,  M.  D  ,  Instruct. 
Otto  G.  Ramsay,  M.D.,  Instruci 
Thomas  McCkae,  M.  1',.,  In- true 
Albert  C.  Crawford,  M.  D.,  As 
Sidney  M.  Cone,  M.  D.,  Assistar 
;L.  Harris,  M.  li. 


.ociate  in  Ophthalmology  and  Otology. 

liate  in  Medicine. 

;ociate  in  Surgery. 

ate  in  Gynecology. 

iate  in  Anatomy. 

iate  in  Pharmacology. 

n  Gynecology. 

ictate  in  Surgery. 

iate  in  Obstetrics. 

in  Physiological  Chemistry  and  Toxict 

irin  Medicine. 

or  in  Medn 


,-Ur 
:ology. 


.iry 


Jess 
Ste 

j.  i. 


r  in  Gyne, 
>r  in  Medicine, 
istant  in  Pharmacology, 
in  Surgical  Pathology, 
sistant  in  Bacteriology. 


Henry  J.  B 


Willia 


M.  D.,  Clini. 

r,  M.  B  ,  As 
S.  Thayer,  M.  D.,  As: 
T.  Finney,  M.  D.,  Ass 
.  Dreyer,  Ph.  D  ,  Ass 
W.  Russell,  M.  D.,  A 


il  P 


London,  Clinical  Profesi 
fessor  of  Psychiatry. 
Professor  of  Anatomy. 

te  Professor  of  Medicine 

e  Professor  of  Surgery. 

:e  in  Physiology. 

ate  in  Gynecology. 


atology. 


W.  Lazear,  M.  D.,  Assistant  in  Clinical  Microscopy 
\RT  Paton,  M.  D.,  Assistant  in  Clinical  Neurology. 
i  Walz,  Ph.  G  ,  Assistant  in  Pharmacy. 

beth  Hukdon,  M.  D.,  Assistant  in  Gynecology. 

Henry  O.  Reik,  M.  D.,  Assistant  in  Ophthalmology  and  Otology 
William  G.  MacCallum,  M.  D     " 
Pathology. 

,  M.  D.,  Assi 
er,  M.  D.,  A 
.  Ph.  D.,  Ass 
M    I:  ,  I)-  in. 


nioiogy  diiuvmivfij. 

n  Pathology  and  Curator  of  the  Museum  of 


M.  Da 
i  P.  H 
•m  T. 


B.  Gv 


i  Physiology. 

t  in  Medicine. 

n  Anatomy. 

>r  in  Clinical  Microscopy. 


GENERAL  STATEMENT. 

The  Medical  Department  of  the  Johns  Hopkins  University  was  opened  for  the  instruction  of  students  October,  1893.  This  School  of  Medicine  is 
an  integral  and  coordinate  part  of  the  Johns  Hopkins  University,  and  it  also  derives  great  advantages  from  its  close  affiliation  with  the  Johns 
Hopkins  Hospital.  The  required  period  of  study  for  the  degree  of  Doctor  of  Medicine  is  four  years.  The  academic  year  begins  on  the  first  of  October 
and  ends  the  middle  of  June,  with  short  recesses  at  Christmas  and  Easter.     Men  and  women  are  admitted  upon  the  same  terms. 

In  the  methods  of  instruction  especial  emphasis  is  laid  upon  practical  work  in  the  Laboratories  and  in  the  Dispensary  and  Wards  of  the  Hospital. 
While  the  aim  of  the  School  is  primarily  to  train  practitioners  of  medicine  and  surgery,  it  is  recognized  that  the  medical  art  should  rest  upon  a 
suitable  preliminary  education  and  upon  thorough  training  in  the  medical  sciences.  The  first  two  years  of  the  course  are  devoted  mainly  to  prac- 
tical work,  combined  with  demonstrations,  recitations  and,  when  deemed  necessary,  lectures,  in  the  Laboratories  of  Anatomy,  Physiology,  Physio- 
logical Chemistry,  Pharmacology  and  Toxicology,  Pathology  and  Bacteriology.  During  the  last  two  years  the  student  is  given  abundant  opportunity 
for  the  personal  study  of  cases  of  disease,  his  time  being  spent  largely  in  the  Hospital  Wards  and  Dispensary  and  in  the  Clinical  Laboratories.  Espe- 
cially advantageous  for  thorough  clinical  training  are  the  arrangements  by  which  the  students,  divided  into  groups,  engage  in  practical  work  in  the 
Dispensary,  and  throughout  the  fourth  year  serve  as  clinical  clerks  and  surgical  dressers  in  the  wards  of  the  Hospital. 

REQUIREMENTS  FOR  ADMISSION. 

As  candidates  for  the  degree  of  Doctor  of  Medicine  the  school  receives : 

1.  Those  who  have  satisfactorily  completed  the  Chemical-Biological  course  which  leads  to  the  A.  B.  degree  in  this  university. 

2.  Graduates  of  approved  colleges  or  scientific  schools  who  can  furnish  evidence  :  (a)  That  they  have  acquaintance  with  Latin  and  a  good  reading 
knowledge  of  French  and  German;  (6)  That  they  have  such  knowledge  of  physics,  chemistry,  and  biology  as  is  imparted  by  the  regular  minor 
courses  given  in  these  subjects  in  this  university. 

The  phrase  "a  minor  course,"  as  here  employed,  means  a  course  t.hrt  requires  a  year  for  its  completion.  In  physics,  four  class-room  exercises 
and  three  hours  a  week  in  the  laboratory  are  required;  in  chemistry  and  biology,  four  class-room  exercises  and  five  hours  a  week  in  the  laboratory  in 
each  subject. 

3.  Those  who  give  evidence  by  examination  that  they  possess  the  general  education  implied  by  a  degree  in  arts  or  in  science  from  an  approved 
college  or  scientific  school,  and  the  knowledge  of  French,  German,  Latin,  physics,  chemistry,  and  biology  above  indicated. 

Applicants  for  admission  will  receive  blanks  to  be  filled  out  relating  to  their  previous  courses  of  study. 

They  are  required  to  furnish  certificates  from  officers  of  the  colleges  or  scientific  schools  where  they  have  studied,  as  to  the  courses  pursued  in 
physics,  chemistry  and  biology.  If  such  certificates  are  satisfactory,  no  examination  in  these  subjects  will  be  required  from  those  who  possess  a 
degree  in  arts  or  science  from  an  approved  college  or  scientific  school. 

Candidates  who  have  not  received  a  degree  in  arts  or  in  science  from  an  approved  college  or  scientific  school,  will  be  required  (Ij  to  pass,  at  the 
beginning  of  the  session  in  October,  the  matriculation  examination  for  admission  to  the  collegiate  department  of  the  Johns  Hopkins  University, 
(2)  then  to  pass  examinations  equivalent  to  those  taken  by  studeuts  completing  the  Chemical-Biological  course  which  leads  to  the  A.  B.  degree  in 
this  University,  and  (3)  to  furnish  satisfactory  certificates  that  they  have  had  the  requisite  laboratory  training  as  specified  above.  It  is  expected  that 
only  in  very  rare  instances  will  applicants  who  do  not  possess  a  degree  in  arts  or  science  be  able  to  meet  these  requirements  for  admission. 

Hearers  and  special  workers,  not  candidates  for  a  degree,  will  be  received  at  the  discretion  of  the  Faculty. 

ADMISSION    TO   ADVANCED   STANDING. 

Applicants  for  admission  to  advanced  standing  must  furnish  evidence  ID  that  the  foregoing  terms  of  admission  as  regards  preliminary  training  have  been  fulfilled, 
(2)  that  courses  equivalent  in  kind  and  amount  to  those  given  here,  preceding  that  year  of  the  course  for  admlssiOD  to  which  application  ia  made,  have  been  satisfactorily 
completed,  and  (3)  must  pass  examinations  at  the  beginning  of  the  session  in  October  In  all  the  subjects  that  have  been  already  pursued  by  the  class  to  which  admission 
Is  sought.    Certificates  of  standing  elsewhere  cannot  be  accepted  In  place  of  these  examinations. 

SPECIAL  COURSES  FOR  GRADUATES  IN   MEDICINE. 

Since  the  opening  of  the  Johns  Hopkins  Hospital  in  1889,  courses  of  instruction  have  been  offered  to  graduates  In  medicine.  The  attendance  upon  these  courses  has 
steadily  Increased  with  eacli  succeeding  year  and  indicates  gratifying  appreciation  of  the  special  advantages  here  afforded.  With  the  completed  organization  of  the 
Medical  School,  it  was  found  necessary  to  give  the  courses  intended  especially  for  physicians  at  a  later  period  of  the  academic  year  than  that  hitherto  selected.  It  is, 
however,  believed  that  the  period  now  chosen  for  this  purpose  is  more  convenient  for  the  majority  of  those  desiring  to  take  the  courses  than  the  former  one.  The  special 
courses  of  instruction  for  graduates  in  medicine  are  now  given  annually  during  the  months  of  May  and  June.  During  April  there  is  a  preliminary  course  in  Normal 
Histology.  The^e  courses  are  in  Pathology,  Bacteriology,  Clinical  Microscopy,  General  Medicine,  Surgery,  Gynecology,  Dermatology,  Diseases  of  Children,  Diseases  of  the 
Nervous  System,  Genlto-Urinary  Diseases.  Laryngology  and  Rhinolngy,  aud  Ophthalmology  and  Otology.  The  Instruction  Is  Intended  to  meet  the  requirements  of  practi- 
tioners of  medicine,  and  is  almost  wholly  of  a  practical  character.  It  Includes  laboratory  courses,  demonstrations,  bedside  teaching,  and  clinical  instruction  in  the 
wards,  dispensary,  amphitheatre,  and  operating  rooms  of  the  Hospital.  These  courses  are  open  to  those  who  have  taken  a  medical  degree  and  who  give  evidence  satis- 
factory to  the  several  instructors  that  they  are  prepared  to  profit  by  the  opportunities  here  offered.  The  number  of  students  who  can  be  accommodated  In  some  of  the 
practical  courses  Is  necessarily  limited.     For  these  the  places  are  assigned  accordit  g  to  the  date  of  application. 

During  October  a  select  number  of  physicians  will  be  admitted  to  a  special  class  for  the  study  of  the  important  tropical  diseases  met  with  in  this  region. 
The  Annual  Announcement  and  Catalogue  will  be  sent  upon  application.     Inquiries  should  be  addressed  to  the 

1;K,<;ISTRAR  OF  THE  JOHNS  HOPKINS  MEDICAL  SCHOOL,  BALTIMORE. 


The  Johns  Hopkins  Hospital  Bulletins  are  issued  monthly.  They  are  printed  by  THE  FRIEDENWALD  GO.,  Baltimore.  Single  copies 
may  be  procured  from  Messrs.  GUSHING  &  GO.  and  the  BALTIMORE  NEWS  COMPANY,  Baltimore.  Subscriptions,  $1.00  a  year,  may  be 
addressed  to  the  publishers,  THE  JOHNS  HOPKINS  PRESS,  BALTIMORE;  single  copies  will  be  sent  by  mail  for  fifteen  cents  each. 


BULLETIN 
THE  JOHNS  HOPKINS  HOSPITAL. 


Vol.  X.-No.  103.] 


BALTIMORE,    OCTOBER,    1899. 


[Price,  15  Cents. 


COWTE3STT8. 


The  Growth  and  Regeneration  of  the  Tail  of  the  Frog  Larva. 
By  Ross  Granville  Harrison,      ----------  173 

Endocarditis  Due  to  a  Minute  Organism,  Probably  the  Bacillus 
Influenza.     By  Mabel  F.  Austin,     •     --------  194 

Obituary.— Edward  P.  McKeough,       196 


Proceedings  of  Societies  : 
Hospital  Medical  Society, .-  196 

Report  of  Gynaecological  Cases  [Dr.  Kelly]. 

Note  on  New  Books, 197 

Books  Received, 197 


THE  GROWTH  AND  REGENERATION  OF  THE  TAIL  OF  THE  FROG  LARVA* 

STUDIED  WITH  THE  AID  OF  BOKN'S  METHOD  OF  GRAFTING. 

By  Ross  Graxville  Harrison,  Associate  Professor  of  Anatomy,  Johns  Hopkins  University,  Baltimore. 


In  the  method  of  grafting  we  have  a  means  of  experimenta- 
tion for  which  no  substitute  is  offered.  Born's  discovery  that 
certaiu  amphibian  embryos  lend  themselves  with  readiness  to 
such  operations,  is  of  especial  importance  in  that  it  renders 
the  method  applicable  to  the  study  of  developmental  problems. 
How  important  this  form  of  experiment  is,  may  be  well 
appreciated  from  a  careful  study  of  the  paper  in  which  Born 
records  the  results  of  his  work  in  this  field. 

[d  the  spring  of  1897  I  instituted  a  number  of  experiments 
according  to  Born's  method  upon  the  embryos  of  several  of 
to  our  American  frogs,  which  were  found  to  be  well  adapted 
the  purpose.     An  account  of  these  experiments  is  here  given. 

The  embryos  of  two  of  the  forms  used  differ  so  markedly  in 
coloration,  that  in  any  case  where  parts  derived  from  each  are 
united  together  into  a  single  organism  one  may  follow  in  the 
living  specimen,  as  development  proceeds,  the  movement  of 
any  group  or  layer  of  cells  with  respect  to  the  original  divid- 
ing line  between  the  two  constituents.  By  varying  the  region 
in  which  the  parts  are  stuck  together  it  thus  becomes  possible 
to  trace  out  the  mode  of  growth  of  individual  structures  or 
■•rgans. 

These  circumstances  were  taken  advantage  Cf  in  a  series  of 
experiments  which  are  described  here  in  the  second  section. 


'Reprinted  from  the  "  Archiv  fur  Entwickelungsmechanik  der 
Organismen,"  VII.  Band. 


They  concern  more  especially  the  normal  mode  of  growth  of 
the  tail  from  the  time  when  the  medullary  folds  are  closed 
over  and  the  tail  bud  is  just  formed  ;  they  form  therefore  the 
basis  for  the  study  of  the  later  phases  of  development,  begin- 
ning with  the  stage  at  which  nearly  all  previous  accounts 
leave  off.  During  the  development  of  the  tail  a  remarkable 
shifting  of  the  epidermis  over  the  underlying  organs  was 
observed  to  take  place.  This  was  followed  in  some  detail 
since  it  is  of  importance  in  explaining  the  mode  of  distribu- 
tion of  cutaneous  nerves  in  the  adult. 

Another  series  of  experiments,  referring  to  the  regeneration 
of  the  tail,  was  made  with  the  special  object  in  view  of  ascer- 
taining to  what  extent  the  oral  end  or  pole  of  the  amputated 
tail  rudiment  is  capable  of  regenerating.  These  are  described 
in  the  third  and  fourth  sections. 

Finally,  in  the  fifth  section  some  scattered  observations  upon 
the  fate  of  the  tissues  in  the  heteroplastic  combinations  are 
recorded. 

The  matter  is  thus  considered  under  the  following  headings: 

I.  Material  and  Methods. 

II.  The  Growth  of  the  Tail  and  its  Bearing  upon  the  Mode 
of  Distribution  of  Cutaneous  Nerves. 

III.  The  Regeneration  of  the  Tail. 

IV.  The  Regeneration  of  the  Reversed  Tail. 

V.  Reactions  between  Tissues  Derived  from  Different 
Species. 
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I.  Material  and  Methods. 
In  the  vicinity  of  Baltimore  the  spawn  of  various  amphibia 
may  be  obtained  in  great  abundance.  For  the  purpose  of 
experiment  I  made  use  of  the  embryos  of  Amblystoma  punc- 
tatum,  and  of  several  species  of  frog,  including  Rami  sylvatica, 
R.  virescens  Chalecina),  and  R.  palustris.  The  embryos  of 
Amblystoma,  however,  are  not  at  all  adapted  for  transplanta- 
tion experiments  for  the  reason  that  their  wound-healing 
power  is  but  very  slight.  Since  the  yolk  oozes  out  when  laid 
bare  instead  of  being  quickly  covered  again  by  the  overgrowth 
of  the  ectoderm,  the  whole  embryo  eventually  macerates  in 
consequence  even  of  simple  operations.* 

Of  the  three  anouran  species  used  all  possess  the  power  of 
rapid  wound-healing  which  is  the  chief  essential  to  successful 
grafting.  For  the  present  purpose  the  most  fortunate  combi- 
nation between  two  species  is  that  of  R.  palustris  and  R. 
virescens,  on  account  of  the  very  sharp  color  contrast,  and 
the  absence  of  undue  difference  in  size  between  them.  The 
eggs  and  embryos  of  the  former  are  of  a  light  yellowish- 
brown  color,  while  those  of  the  latter  are  dark  brown,  almost 
black.  The  coloration  is  due  partly  to  the  embryonic  pig- 
ment situated  for  the  most  part  in  the  ectoderm  cells,  and 
partly  to  the  yolk  granules,  which  are  scattered  throughout 
all  the  tissues.  In  R.  palustris  the  latter  are  of  a  decided 
yellowish  hue,  while  in  R.  virescens  they  are  light-drab  or 
almost  white.  The  contrast  between  the  two  species  is 
sharpest  in  the  cells  of  the  epidermis.  In  any  combination  of 
embryos  of  the  two  forms  it  is  possible  to  distinguish  in  this 
layer  the  species  from  which  every  single  cell  is  derived.  In 
the  structures  underlying  the  epidermis  the  sharpness  of  the 
contrast  is  somewhat  obscured  (especially  for  the  first  day  or 
two  after  union)  by  the  imperfect  transparency  of  the  tissues. 
But  even  in  the  endoderm  or  in  the  axial  musculature  the 
specific  coloration  of  the  cells  may  be  clearly  made  out.  The 
distinguishing  characters  persist  for  ten  days  or  more  after 
grafting,  and  during  this  period  many  important  develop- 
mental changes  take  place.  After  the  expiration  of  this  time 
the  absorption  of  the  yolk  granules  and  the  disappearance  of 
the  embryonic  pigment  from  the  epidermis  cells  make  it 
more  difficult  to  distinguish  between  cells  of  the  two  species. 
The  perceptible  differences  between  the  two  then  no  longer 
extend  to  each  individual  cell.  This  is  true  with  regard  to 
color  differences,  upon  the  existence  of  which  the  method  is 
largely  dependent,  for  the  specific  markings  of  older  larvae 
are  due  to  the  characteristic  groupings  of  the  large  mesenchy- 
mal chromatophores,  rather  than  to  differences  in  their  indi- 
vidual form  and  color. 

The  embryos  which  were  made  use  of  iu  all  the  grafting 
experiments  were  in  that  stage  of  development  in  which  the 
medullary  folds  are  entirely  closed  over,  and  the  tail  bud  is 
well  rounded  off  from  the  trunk  (Fig.  2).|  In  this  stage  the 
embryos  of  R.  virescens  are  about  4  mm.  in  length,  while  those 
of  R.  palustris  are  slightly  longer. 

The   spawning   period   of   R.    virescens  is   short.     In   the 

*Born  had  the  same  difficulty  with  Triton  embryos. 
tThis  is   perhaps  a  slightly  older  stage  than  that  which  Born 
found  to  be  most  advantageous. 


spring  of  1897  it  lasted  but  about  ten  days  (March  2'i  to 
April  1).  The  first  eggs  of  R.  palustris  were  found  on  April 
1.  For  this  reason  it  was  necessary  to  resort  to  ice  for  the 
purpose  of  arresting  development  and  prolonging  the  season 
during  which  grafting  experiments  could  be  carried  on.  The 
eggs  were  kept  at  a  temperature  just  a  little  above  freezing 
point  of  water  without  undergoing  deterioration.  They  made 
but  little  perceptible  advance  in  development  during  the  five 
weeks  they  were  retained. 

Concerning  the  methods  employed  in  transplantation,  there 
is  but  little  to  add  here  to  Born's  account.  In  but  one  essen- 
tial did  the  method  pursued  in  the  present  research  differ  from 
his.  That  is,  cool  tap  water  was  used  instead  of  salt  solution, 
as  the  medium  in  which  the  operations  were  performed.  The 
former  has  two  distinct  advantages  over  the  latter.  In  the 
first  place  it  obviates  the  necessity  of  bringing  the  larvae  back 
to  their  normal  medium  after  operation  and  healing  in  salt 
solution.  This,  according  to  Born's  experience,  must  be  done 
very  gradually  and  is  a  rather  tedious  process.  The  second 
and  more  weighty  objection  to  the  use  of  salt,  is  that  the  larvae 
show  the  effect  of  their  treatment  both  in  retardation  of 
development  and  in  general  weakness.*  It  is  true  that  a  larger 
proportion  of  experiments  are  successful  initially  when  the 
operation  is  performed  in  salt  solution,  in  which  the  wounds 
heal  more  quickly  and  surely.  But  the  much  larger  percent- 
age of  healthy  and  vigorous  tadpoles  which  survive  in  the  end, 
when  only  cool,  fresh  water  is  used,  more  than  compensates 
for  the  cases  unsuccessful  at  the  start.  Nevertheless  in  any 
case,  one  must  expect  to  lose  many  promising  composite 
individuals,  and  very  often,  as  Born  points  out,  from  causes 
apparently  unassignable. 

The  method  of  study  consisted  largely  in  the  daily  observa- 
tion upon  the  living  specimen,  although  a  quantity  of  material 
was  preserved  for  histological  investigation.  The  figures  in 
the  text  (except  Figs.  1,  14  and  18)  are  all  reproduced  from 
outline  drawings  of  the  living  tadpoles  made  with  the  camera 
lucida.  One  experiences  considerable  difficulty  in  sketching 
the  larvae  by  means  of  the  camera,  for  it  is  almost  impossible 
to  keep  them  perfectly  still.  Care  was  taken,  however,  that 
the  important  parts  (in  most  cases  the  tail)  should  be  made 
perfectly  accurate.  In  some  cases  the  body  and  head  were 
afterwards  drawn  in  from  preserved  specimens. 

The  photographs  reproduced  in  Plate  X  were  made  from 
the  living  tadpoles.  Those  of  the  four  frogs  (PI.  XI)  were 
taken  from  specimens  preserved  in  formaldehyde.  For  the 
purpose  of  photographing  live  tadpoles  the  apparatus,  origi- 
nally intended  for  photomicrography,  was  arranged  as  shown 
in  the  diagram  (Fig.  1).|  The  larvae  were  put  into  a  glass 
cell  (a)  having  vertical  plane  walls  and  filled  with  water.  This 
was  placed  directly  between  the  camera  (c)  and  the  source  of 
the  light  (I),   an  arc  light  of  four  thousand  candle  power. 


*Bom  mentions  that  operations  of  less  difficult  nature  may  be 
successfully  performed  in  water.  He  also  calls  attention  to  the  ill 
effects  of  keeping  the  larvae  too  long  in  salt  solution.  For  a  special 
study  of  the  influence  of  salt  solution  upon  the  development  of 
amphibia,  which  was  first  noted  by  Morgan  (18),  see  Hertwig  (10) 
and  Wilson  (2S). 

t  This  apparatus  has  been  described  in  full  by  Hoen  (11). 
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This  could  be  so  adjusted  by  screwing  from  side  to  side  thai 
the  rays,  made  parallel  by  passing  through  the  condenser  (d), 
were  directed  so  as  to  pass  somewhat  obliquely  to  one  side  of 
the  water-chamber,  to  the  surface  of  a  plane  mirror  (mi), 
which  was  placed  so  as  to  reflect  the  light  to  the  sun 
the  tadpole  turned  towards  the  camera.  At  the  same  time  a 
small  amount  of  diffuse  light  passed  through  the  glass  cell 
and  likewise  through  the  tail  of  the  larva.  The  strong 
reflected  light  was  to  bring  out  the  surface  markings,  while 
the  transmitted  light  gave  a  transparent  effect  to  the  tail. 
Naturally,  a  great  deal  of  experimentation  was  necessary 
before  the  proper  proportions  of  reflected  and  transmitted 
light  could  be  determined.     The  difficulty  was  increased  by 


Fig.  1. — Diagram  showing  method  of  illumination  used  iu  phot,. 
graphing  living  tadpoles.     Explanation  iu  text. 

the  fact  that  this  proportion  is  different  for  each  tadpole, 
since  it  depends  upon  the  deepness  of  pigmentation.  The 
intensity  of  the  reflected  light  was  found  to  be  best  left  at  its 
maximum,  while  that  of  the  transmitted  could  be  most 
conveniently  regulated  by  the  interposition  of  colored  screens 
(b)  of  different  actinic  power.  Exposure  of  several  seconds 
upon  very  sensitive  plates  was  necessary  to  bring  out  surface 
markings  properly.  This  accounts  for  the  blurred  appearance 
of  the  mouth  parts  in  the  majority  of  the  figures.* 

II.    The  Growth  of  the  Tail  and  its  Bearing  dpon  the 
Mode  of  Distribution  of  Cutaneous  Nerve-. 

It  is  the  generally  accepted  view  that  the  tail  of  the  verte- 
brate embryo  increases  in  length  by  a  process  of  apical  growth. 
There  is  no  doubt  that  the  new  muscle  plates  are  added  at  the 
tip,  and  it  is  here  that  the  notochord  and  spinal  cord  remain 
undifferentiated  and  contain  numerous  cells  in  process  of 
division  as  evidence  of  active  growth. 

In  the  method  of  combining  parts  of  differently  pigmented 
embryos  we  have  a  means  of  testing  whether  the  accepted 
view  is  correct  as  regards  each  of  the  individual  constituents 
of  the  tail.  For  this  purpose  the  following  experiment  may 
be  made:  The  tail  of  an  embryo  of  R.  palustris  is  cut  off  and 
transplanted  to  the  body  of  a  virescens  embryo  in  place  of  its 
own  tail,  which  has  previously  been  removed.  The  cut  is 
best  made  in  an  oblique  direction  with  respect  to  the  axis  of 


*It  gives  me  great  pleasure  to  express  here  my  obligation  to  Mr. 
A.  S.  Murray  for  much  invaluable  aid  given  in  connection  with  the 
work  of  photography. 


the  body  in  a  line  passing  just  distal  to  the  anus  (Fig.  2).* 
The  wound  heals  very  readily  after  this  light  operation,  but 
owing  to  the  sharp  contrast  in  color  between  the  tissues  of 
the  two  species  the  transplanted  tail  may  be  distinguished 
from  the  body  even  by  the  naked  eye. 


Fig.  'J. — Rana  virescens  in  grafting  stage,  showing  cut  made  when 
tail  alone  is  to  be  replaced,      x  11. 

I  give  below  the  history  of  an  individual  case,  the  one  from 
which  the  figures  were  made. 

On  the  day  after  the  operation  the  epidermis  of  the  trunk 
(R.  virescens)  extends  out  over  the  base  of  the  tail  (R.  palus- 
tris). The  light  ectoderm  (stippled  area,  Fig.  3)  of  the 
grafted  tail  has  increased  in  extent  as  compared  with  the  day 
before,  but  not  commensurately  with  the  increase  in  length  of 
tail,  which  is  now  considerably  longer  than  at  the  time  of 
operation.    Two  days  after  a  still  larger  portion  of  the  base 


Fig.  8. — Same  larva  as  in  Fig.  2,  thirty  hours  after  operation.  Vires- 
cens tissue  simply  outlined;  palustris  epidermis  stippled;  palustris 
musculature  shaded,      xll. 

of  the  tail  is  covered  by  the  same  epidermis  as  the  body,  so 
that  at  this  time  but  little  over  half  of  the  tail  is  covered  over 
by  the  transplanted  epidermis  (Fig.  4).  On  the  fourth  day, 
the  length  of  the  tail  having  continued  to  increase,  the  area 


Fig.  4. — Same  larva,  fifty-three  hours  after  operation 


of  light-brown  ectoderm  becomes  still  further  removed  from 
the  base.  The  line  of  demarcation  still  retains  its  oblique 
direction  in  a  general  way.  but  is  becoming  wavy  or  jagged, 
and  is  as  a  whole  somewhat  curved  where  it  passes  over  the 
axis  of  the  tail,  the  convexity  being  turned  towards  the  distal 
end  (Fig.  5).  This  is  noticeable  in  all  cases,  though  in  a 
varying  degree.     On  each  following  day  the  ectoderm  of  the 


•The  oblique  cut  is  preferable  to  the  transverse  in  that  it  affords 
an  easy  means  of  distinguishing  the  dorsal  edge  of  the  small  piece 
from  the  ventral. 
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trunk  moves  further  and  further  out  over  the  tail,  the  boun- 
dary between  the  two  kinds  of  epidermis  becoming  more 
irregular  and  jagged  (Fig.  6).  The  epidermal  cells  of  the 
body  do  not  cover  up  or  replace  those  of  the  tail,  however,  for 
the  surface  covered  by  the  latter  continues  to  increase  in 
absolute  amount.  By  the  eighth  day  or,  in  some  cases,  earlier, 
nearly  two-thirds  of  the  tail  are  covered  by  cells  which  have 
shifted  to  it  from  the  body  (Fig.  7).  After  the  expiration  of 
this  time  there  is  only  a  slight  further  change  in  the  position 
of  the  line  of  demarcation.  It  may  be  made  out  in  some  cases 
for  a  week  longer.  Then,  owing  to  the  disappearance  of  yolk 
granules  and  of  pigment  from  the  epidermis  cells,  it  becomes 
practically  impossible  to  distinguish  between  the  cells  of  the 
two  species. 


Fio.  5. — Same  larva,  seventy-seven  hours  after  operation.      x  11. 

In  all,  twenty  cases  were  observed  and  without  exception 
the  changes  just  described  took  place,  and  in  exactly  the  same 
manner  in  the  reciprocal  experiment  where  a  virescens  tail 
was  grafted  to  the  body  of  a  palustris  embryo.  In  a  number 
of  cases  the  tails  of  two  larvae  were  merely  interchanged,  so 
that  an  exact  comparison  could  be  instituted. 


Fig.  6. — Tail  half  of  same  larva,  five  days  after  operation.      x  11. 

The  changes  in  position  of  the  boundary  between  the  integu- 
ment of  the  two  components  is  due  beyond  a  doubt  to  actual 
shifting  of  the  cells  and  not  to  any  mere  diffusion  of  pigment 
granules.  This  may  be  clearly  demonstrated  by  examining 
the  border  under  moderate  magnifying  power  with  strong 
reflected  light.  This  brings  into  view  the  individual  cells. 
Those  of  each  component  maintain  absolutely  their  specific 
coloring  without  there  being  any  intermingling  of  pigment 
granules  whatever.  The  boundary  line  is  a  zigzag  one,  the 
two  kinds  of  cells  being  neatly  fitted  to  one  another.* 

With  regard  to  the  structures  underlying  the  epidermis  the 
changes  of  relative  position  which  take  place  during  growth 
are  not  so  marked  as  in  the  epidermis  itself.  On  the  day  after 
the  operation  the  larva  is  still  very  opaque,  but  even  then, 
with  proper  illumination,  something  of  the  deep-lying  tissues, 


*The  shifting  of  the  epidermis  may  likewise  be  demonstrated  by 
following  the  movement  of  a  scar  during  development.  Byrnes  (4) 
found  that  scars  made  in  the  region  of  the  hind  legs  in  embryos  in 
the  stage  shown  in  Fig.  2  gradually  pass  out  towards  the  tip  of  the 
tail. 


more  especially  the  muscle  plates,  may  be  made  out.  The  line 
of  demarcation  between  the  muscle  tissue  of  the  virescens  con- 
stituent (outlined  in  the  figures)  and  that  of  the  palustris  tail 
(shaded  in  the  figures)  is  seen  to  have  remained  at  the  base  of 
the  tail,  very  near  to  where  it  was  just  after  the  operation, 
while  the  epidermis  of  the  body  has  crept  some  distance  out 
beyond  its  original  territory  (Fig.  3).     Three  days  after  the 


Tail  half  of  same  larva,  seven  days  after  operation. 


operation  the  individual  muscle  plates  may  be  observed.  The 
oblique  cut  made  in  operating  has  evidently  affected  several 
segments,  for  at  least  two  of  them  are  made  up  partly  from 
each  component.  These  two  are  nevertheless  perfect  in  form 
(Fig.  5).  During  the  three  days  the  position  of  the  junction 
between  the  two  parts  has  moved  slightly  away  from  the  head 
as  compared  with  the  position  of  the  anus,  regarded  as  a  fixed 
point.  This  relative  movement  continues  slowly  (Fig.  6)  until, 
about  the  eighth  day,  it  amounts  approximately  to  the  length 
of  three  segments.  The  point  of  union,  as  seen  on  the  ventral 
edge  of  the  muscle  plates  is  now  considerably  distal  to  the 
anus  (Fig.  7),  while  a  perpendicular  drawn  through  the  anus 
at  this  stage  strikes  the  posterior  part  of  the  eleventh  segment 
(counting  from  the  head)  instead  of  the  fourteenth  as  at  the 
time  of  operating.  This  change  of  position  is  due  to  the 
relative  increase  in  the  length  of  the  individual  muscle  plates 
as  compared  with  the  length  of  the  body  (from  nose  to  anus), 
which  latter,  as  may  be  seen  from  the  comparison  of  the 
sketches  (Figs.  2-5),  expands  but  slowly.  Measurements  made 
from  sections  of  larvae  preserved  in  stages  corresponding  to 
those  shown  in  Fig.  2  and  Fig.  7  demonstrate  that  the  average 
length  of  the  myotomes  increases  during  this  time  about 
seventy  per  cent,  of  the  original  length,  while  the  distance 
from  the  pituitary  body  to  the  anus  (projected  upon  the 
notochord)  increases  but  about  forty  per  cent.  This  shows 
that  differences  in  amount  of  interstitial  growth  will  account 
for  the  relative  change  of  position.  Besides,  as  is  well  known, 
intercalation  of  myotomes  during  development  and  additions 
to  the  series  from  the  cranial  end  have  not  been  observed  to 
take  place.  The  shifting  of  the  muscle  plates  out  from  the 
trunk  to  the  base  of  the  tail  is  accentuated  in  appearance  by 
the  increase  in  breadth  of  the  fin-fold,  by  which  the  anal 
opening  is  removed  to  a  considerable  distance  ventral  to  the 
limit  of  the  muscle  plates. 

The  growth  of  the  notochord  apparently  keeps  pace  with  that 
of  the  series  of  myotomes,  and  is  due,  as  is  well  known,  largely 
to  apical  growth.  Further  evidence  of  this  is  to  be  had  from 
these  experiments,  for  in  grafting  it  is  very  seldom  that  the 
tissues  of  the  notochord  of  the  two  components  actually  fuse 
together.  They  remain  separated  by  connective  tissue ;  the 
blunt  ends  where  they  abut  against  one  another  bend  slightly 
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to  one  side.*  During  the  growth  of  these  transplanted  tails 
it  is  in  the  distal  piece  of  chorda  that  by  far  the  greatest 
amount  of  increase  in  length  takes  place.  The  point  of 
union  of  the  two  parts  of  the  chorda  dorsalis  remains  by  i  he 
junction  between  the  myotomes  of  the  two  components.  The 
relative  amount  of  interstitial  and  apical  growth  is,  therefore, 
the  same  in  both  notochord  and  axial  musculature. 

Regarding  the  growth  of  the  spinal  cord  the  present  exper- 
iments do  not  adduce  new  evidence.  Its  tip  keeps  up  with 
the  tip  of  the  notochord  as  the  tail  grows.  There  is  such 
complete  union  of  the  two  portions  of  spinal  cord  in  the 
healing  of  the  wound  after  grafting  that  no  scar  remains  as 
a  landmark.  That  the  greater  amount  of  growth  takes  place 
from  the  end  is,  however,  certain  from  the  well-knowu  fact 
that  the  interstitial  growth  does  not  keep  pace  with  that  of 
the  vertebral  column  and  segmental  musculature,  the  circum- 
stance which  leads  to  the  formation  of  the  cauda  equina. 

The  shifting  of  the  epidermis  tail  wards  over  the  underlying 
organs  is  not  confined  merely  to  the  tail,  as  further  investi- 
gation shows.  In  another  series  of  experiments,  instead  of 
grafting  only  the  tail  to  the  body  of  another  larva,  a  small 
portion  of  the  trunk,  say  about  four  segments,  including  a 
portion  of  the  yolk  mass,  was  transplanted  to  the  body  of 
a  larva  of  the  other  species,  from  which  the  same  amount 
had  been  cut  off.  In  such  cases  on  the  day  after  the  operation 
the  epidermis  of  the  body  has  moved  slightly  towards  the  tail 
over  the  underlying  tissues  of  the  other  component  (Fig.  8).f 


Fig.  S. — Rana  virescens  with  tail  and  small  portion  of  trunk  re- 
placed by  palustris  tissue,  twenty-six  hours  after  operation.  Palustris 
epidermis  densely  stippled  ;  palustris  yolk  and  mesoderm  covered  by 
virescens  epidermis  lightly  stippled.      x  11. 

Four  days  after  the  operation  the  amount  of  shifting  is  so 
considerable  that  even  the  base  of  the  tail  is  covered  with  the 
dark  skin.  The  line  of  demarcation  (between  lightly  and 
heavily  stippled  areas  in  the  figures),  originally  straight, 
now  takes  a  very  characteristic  sharp  bend  at  the  level  of  the 
middle  of  the  muscle  plates,  so  that  while  the  dorsal  portion 
passes  ventrally  and  tailwards,  the  ventral  portion  has  a 
ventral  and  cranial  direction  (Fig.  9).  The  skin  of  the  dorsal 
half  has  moved  further  than  that  of  the  ventral.  It  seems 
probable  that  the  movement  is  held  in  check  ventrally  by  the 
opening  of  the  alimentary  tract,  where  the  epidermal  cells 
are  continuous  with  the  cells  lining  the  cloaca.  In  the 
underlying  organs  some  changes  have  also  occurred.  The 
muscle  plates  of  the  posterior  component  are  pushed  further 


*  Cf.  page  186.    Also  Born,  1.  c.  page  394. 

t  For  a  day  or  two  after  the  operation  in  such  cases  a  very 
marked  constriction  where  the  two  portions  of  yolk  join  may  be 
observed.  This  disappears  entirely  in  the  course  of  time,  and 
the  composite  larva  assumes  a  normal  appearance. 


towards  the  tail  as  compared  with  the  yolk.  The  limit  be- 
tween the  muscle  tissue  of  the  two  parts  retains  its  original 
direction,  but  between  the  two  kinds  of  yolk  this  is  not  the 
case,  for  here  the  boundary  is  either  nearly  perpendicular  or 
runs  ventrally  and  headwards.  The  shifting  of  the  epidermis 
continues  until  the  integument  of  the  anterior  component 
extends  to  a  point  just  beyond  the  anus  ventrally,  while 
dorsally  a  considerable  stretch  of  the  tail  is  covered  by  it. 
In  amount,  the  movement  is  considerably  less  in  this  region 
than  further  towards  the  tip  of  the  tail,  as  demonstrated  in 
the  first  series  of  experiments. 


Fig.  0. — Same  as  Fig.  8,  four  days  after  operation.      x  11. 

Even  in  the  region  of  the  pronephros  and  forelimb  there  is 
a  slight  change  in  position  of  the  ectoderm  with  respect  to 
the  underlying  organs  as  development  proceeds.  This  is 
clearly  shown  in  specimens  in  which  the  two  constituents  are 
united  in  this  region.  After  the  expiration  of  a  week  the 
position  of  the  border  between  the  two  kinds  of  skin  may  be 
observed  to  have  shifted  somewhat  in  the  same  direction  as 
in  the  posterior  part  of  the  trunk  aud  tail,  though  relatively 
much  less  in  amount. 

The  explanation  of  this  general  movement  of  the  epidermis 
from  the  head  towards  the  tail  is  to  be  sought  in  the  absence 
from  this  tissue  of  any  definite  growing  point  such  as  is  found 
at  the  tip  of  the  axial  organs  of  the  tail.  At  least,  if  there  is  a 
greater  proliferation  of  cells  in  the  epidermis  of  the  tip  than 
elsewhere  over  the  body,  it  is  not  sufficient  to  keep  pace  with 
the  general  increase  in  length.  A  glance  at  the  figures  used 
in  the  foregoing  description  shows  that  during  the  one  week 
in  which  this  shifting  takes  place,  the  tail  grows  from  almost 
nothing  to  a  length  greater  than  that  of  the  rest  of  the  animal 
(cf.  Figs.  2,  5  aud  7).  The  consequence  of  this  rapid  growth  is 
a  steady  pulling  of  the  covering  of  the  body  out  to  the  tail,  since 
the  attachment  of  the  epidermis  to  the  underlying  tissues  must 
offer  but  insufficient  resistance  to  this  movement.  The  great- 
est amount  of  shifting  is  found  in  the  cells  nearest  to  the  tip, 
and  it  becomes  less  and  less  as  the  head  is  approached.  A 
given  cell  located  originally  at  the  posterior  limit  of  the  four- 
teenth myotome  moves  during  seven  days  to  a  point  at  least 
2.5  mm.  further  peripherally,  that  is,  through  a  distance  equal 
to  about  fourteen  segments.  Of  course  it  is  probable  that  a 
certain  amount  of  the  movement  is  due  to  the  protoplasmic 
activities  of  the  ectoderm  cells  themselves,  as  we  have  good 
evidence  of  the  amoeboid  activity  of  such  cells,  especially  in  the 
covering  of  wounds,  and  in  fact  when  the  tail  is  amputated.* 


*  The  covering  of  the  wounds  through  the  amoeboid  activity  of 
epidermis  cells  was  first  demonstrated  by  Peters  (20)  in  the  case 
of  the  frog's  cornea.  Barfurth  (2)  confirmed  this  result  in  his 
study  of  wound-healing  after  amputation  of  the  tail. 
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To  sum  up,  then :  The  tail  of  the  tadpole  increases  in  length 
by  a  process  of  apical  growth  in  the  musculature,  notochord 
and  spinal  cord,  and  also,  but  to  a  much  less  extent,  by  the 
greater  amount  of  interstitial  growth  of  these  parts  as  com- 
pared with  that  of  the  body  as  a  whole ;  this  latter  factor  re- 
sults in  the  pushing  of  about  three  segments  from  the  body 
to  the  base  of  the  tail.  Little  or  no  evidence  of  apical  growth 
is  to  be  found  in  the  epidermis,  which  gradually  moves  out 
from  the  body  to  the  tail,  so  that  finally  two-thirds  of  the 
latter  become  covered  by  skin  from  the  body.* 

The  gliding  of  the  skin  over  the  underlying  organs  is  a 
most  interesting  phenomenon  when  considered  in  connection 
with  the  mode  of  distribution  of  the  cutaneous  nerves  in  the 
adult  vertebrate. 

As  is  well  known,  the  integument  of  the  trunk  is  divisible 
into  a  series  of  zones,  each  of  which  corresponds  to  the 
area  of  distribution  of  a  given  spinal  nerve.  There  is  an 
overlapping  of  adjacent  zones,  but  the  sensory  areas  of 
the  individual  nerves  are  continuous,  at  least  in  those  portions 
of  the  trunk  left  undisturbed  by  the  growth  of  the  extremities. 
The  portion  of  the  skin  innervated  by  a  given  spinal  nerve 
does  not  necessarily  exactly  overlie  the  muscular  zone  which 
is  supplied  by  the  ventral  root  of  the  same  nerve.  In  the 
region  of  the  first  dorsal  vertebra  the  limits  of  the  sensory 
and  motor  belts  do  correspond  very  nearly,  but  on  passing 
towards  the  tail  the  discrepancy  between  the  two  increases. 
The  sensory  area  lies  relatively  further  tailwards  than  the 
corresponding  muscles.f  The  cutaneous  nerves  in  passing  to 
the  skin  take  a  more  and  more  oblique  direction  the  further 
tailwards  their  origin. J  In  the  tadpole  those  nerves  which 
run  to  the  tip  of  the  tail  arise  not  far  from  its  base  and  pass 
nearly  longitudinally  to  their  destination. 

The  shifting  of  the  epidermis  during  development  over  the 
subjacent  muscle  plates,  as  ascertained  above  experimentally, 
corresponds  in  direction  and  in  relative  amount  in  the  different 
regions  with  the  displacement  of  the  sensory  area  as  compared 
with  the  motor  belt  of  the  same  segmental  nerve.  In  the  re- 
gion of  the  upper  dorsal  vertebrae  there  is  but  little  shiftingand 
but  a  slight  segmental  discrepancy  between  sensory  and  motor 
zones,  while  both  increase  gradually  as  the  tail  is  approached. § 

*  This  supports  H.  Virchow's  (23)  conclusion  drawn  from  the 
study  of  the  formation  of  the  tail  in  Elasmobranchs. 

t  This  has  been  shown  physiologically  most  recently  by  Sher- 
rington (22)  who  has  worked  the  matter  out  especially  carefully 
on  the  monkey,  Macacus,  giving  a  full  account  of  previous  work 
upon  the  subject.  Unfortunately,  in  the  frog,  his  study  was  con- 
fined to  the  hind  limbs  alone  and  did  not  include  the  trunk.  In 
man  the  sensory  areas  have  been  very  completely  defined,  clini- 
cally, by  Head  (7)  whose  diagrams  show  very  clearly  the  increas- 
ing discrepancy  between  the  level  of  the  exit  of  the  nerve  from 
the  vertebral  canal  and  its  area  of  distribution  in  the  skin,  as  the 
sacral  region  is  approached.  As  Sherrington  points  out,  there  is 
more  than  a  general  correspondence  between  his  own  results  and 
those  of  Head. 

t  This  is  independent  of  the  oblique  course  taken  by  the  nerves 
in  passing  from  the  origin  in  the  cord  to  those  points  of  exit  from 
the  vertebral  canal,  which  is  accounted  for  by  the  unequal  growth 
of  the  spinal  cord  and  vertebral  column. 

'i  When  the  position  of  the  sensory  area  is  compared  with  the 
point  of  origin  of  the  nerve  from  the  spinal  cord,  the  segmental 


Wandering  of  skin,  then,  like  wandering  of  muscles,  occurs 
during  development,  but  the  nerves  remain  to  indicate  the  course 
of  this  ontogenetic  wandering  of  the  one  as  well  as  of  the  other. 

These  considerations  suggest  that  a  connection  between 
each  ganglion  cell  and  its  end  organs  in  the  integument  is 
established  early  in  development,  and  that  each  nerve  rudi- 
ment in  its  first  stage  passes  from  its  origin  in  the  ganglion 
cell  by  the  shortest  path  to  the  integument;  and  conversely, 
that  each  portion  of  the  integument  in  this  stage  is  innervated 
by  that  nerve  the  root  of  which  has  its  origin  nearest  to  it. 
The  more  complicated  relations  found  in  the  adult  are  due  to 
the  gradual  drawing  out  of  these  connecting  nerves,  as  the 
parts  separate  during  development.* 

There  is  indication  that  in  each  region  where  there  is 
discrepancy  between  sensory  and  motor  zones,  the  cause  of  the 
shiftiug  is  to  be  sought  in  the  actual  pulling  of  the  skin, 
which  results  from  the  unequal  growth  of  subjacent  structures 
in  the  embryo.  Thus,  in  man  the  rapid  growth  of  the  hind 
limbs  would  have  the  same  effect  as  that  of  the  tail  of  the 
tadpole  in  pulling  the  skin  from  above.  Likewise,  it  does  not 
seem  improbable  that  the  great  increase  in  the  size  of  the 
brain  may  account  in  the  same  way  for  the  distribution  of 
cervical  nerves  to  the  occipital  region. 

Of  course  it  is  meant  to  explain  in  this  way  only  the  course 
of  the  main  nerves  and  not  the  finer  anastomoses,  and  it  is  not 
intended  to  deny  that  other  factors  than  the  shifting  of  the 
skin  play  a  part  in  determining  the  course  taken  by  its  nerves 
in  the  adult.  For  instance,  this  must  certainly  be  the  case 
with  the  lateral  branch  of  the  vagus;  for  the  sense  organs  of 
the  lateral  line  in  the  grafted  larvae  just  described  form  a 
complete  series  extending  to  the  extreme  tip  of  the  tail  and 
continuing  without  break  or  bend  from  the  integument  of 
one  component  to  that  of  the  other,  although,  as  can  be 
directly  observed,  all  of  them  receive  fibres  from  the  ramus 
lateralis  vagi,  which  are  derived  entirely  from  ganglion  cells 
of  the  anterior  component.  This  must  mean  that  in  this  case 
a  connection  is  established  secondarily  between  these  ganglion 
cells  and  the  sensory  cells  in  the  epidermis  of  the  transplanted 
piece.  This  probably  takes  place  in  the  same  manner  as  a 
severed  nerve  grows  out  again  to  its  end  organ. 

III.  The  Regeneration  of  the  Tail. 
For  the  purpose  of  controlling  the  experiments  described  in 


difference  between  the  two  becomes  even  more  marked.  And  this 
difference  affords  a  much  more  exact  measure  of  the  amount  of 
shifting  of  the  skin,  since,  as  shown  above,  the  muscle  plates  shift 
considerably  in  the  same  direction  during  development. 

*  This  conclusion  is  identical  in  part  with  the  well  known  view  of 
Hensen  (8,  page  121),  "  dass  die  Nerven  nicht  ins  Gewebe  hinein- 
wachsen,sondern  durch  die  allmahliche  Entfernung  der  einzelnen 
Zellen  und  Gewebe  von  einander  ausgezogen  wurden."  But  it 
cannot  be  said  to  lend  positive  support  to  the  opinion  expressed 
less  reservedly  in  a  later  paper  (Hensen,  9,  page  373),  "dass  die 
Nerven  niemals  ihrem  Ende  zuwachsen,  sondern  stets  mit  dem- 
selben  verbunden  sind."  Nor  do  the  observations  above  described 
offer  any  evidence  as  to  exactly  how  and  when  the  connection 
between  nerve  cell  and  end  organ  arises.  They  are,  therefore,  not 
to  be  construed  as  necessarily  contradicting  the  view,  at  present 
almost  generally  accepted,  that  each  axis  cylinder  grows  out 
centrifugally  from  the  ganglion  cell  to  the  end  organ. 
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the  second  and  fourth  sections  the  normal  regeneration  of  the 
tail  was  studied.  The  following  account  based  upon  this 
study  refers  almost  exclusively  to  the  regeneration  of  the 
peripheral  nervous  system,  concerning  which  some  new  obser- 
vations are  recorded.  These,  while  supplementing  our  meagre 
knowledge  of  this  subject,  are  still  of  a  preliminary  nature.* 

The  material  used  consisted  of  larvae  of  E.  palustris  and  E. 
virescena  in  three  different  stages  of  development.  All  of 
these  are  much  earlier  than  those  studied  by  previous  writers. 
The  youngest  stage  is  the  same  as  that  used  for  the  trans- 
plantation experiments  (Fig.  2).  The  next  stage  is  represented 
by  larvae  two  days  older  (6.5  mm.  long)  and  the  third  by  those 
six  days  older  than  the  first  (9  mm.  long).  On  account  of  the 
absorption  of  the  greater  part  of  the  yolk  haviug  taken  place 
in  the  last  named,  these  were  found  to  be  the  most  favorable 
for  histological  study,  and  it  is  upon  these  that  the  description 
is  largely  based.  Serial  sections,  best  cut  parallel  to  the  frontal 
plane,  were  found  to  be  indispensable. 

The  regularity  with  which  the  tail  is  regenerated  is  remark- 
able although,  even  in  outward  appearance,  the  regenerated 
appendage  (Figs.  2  and  4,  PI.  X)  never  becomes  exactly  like 
the  original  (Figs.  1  and  3,  PI.  X).  In  the  former  the  series  of 
muscle  plates  does  not  taper  quite  so  gradually  to  the  end, 
and  there  is  an  absence  of  that  slight  thickening  in  the  axial 
muscles  which  marks  the  middle  region  of  all  normal  tails. 
Besides,  the  regenerated  tails  are  much  more  heavily  pigment- 
ed than  the  ones  which  they  have  replaced,  and  in  E.  virescens 
there  are  three  or  four  blotches  of  black  pigment  arranged  in 
a  row  along  the  lateral  line  which  are  not  found  in  the 
original  tails  (Fig.  2,  PI.  X). 

The  changes  which  mark  the  beginning  of  the  rehabilita- 
tion of  the  peripheral  nervous  system  of  the  tail  may  be 
observed  within  the  first  twenty-four  hours  after  amputation,  i 

In  a  specimen  preserved  eighteen  hours  after  amputation. 
which  is  the  earliest  stage  examined,  a  few  fine  nerve  fibrils 
are  seen  to  pass  out  from  each  side  of  the  spinal  cord  at  a 
point  very  near  to  the  cut  end.  These  arise  from  cells  within 
the  cord  and  have  been  regenerated  since  the  operation.  They 
are  distinct  from  the  fibres  which  comprise  the  last  nerve  root 
arising  from  the  old  part  of  the  cord.  The  ganglion  of  this 
nerve  was  removed  in  the  operation,  but  the  fibres  of  the 
motor  root  are  seen  to  pass  obliquely  outwards  and  backwards. 
In  later  stages  they  mingle  with  the  fibres  regenerated  from 
the  cut  end  of  the  cord. 

In  a  specimen  preserved  forty-three  hours  after  amputation 
the  new  nerve  is  very  well  marked,  and  contains  a  very  con- 
siderable number  of  fibres.  The  spinal  cord  is  entirely  closed 
!n  and  now  extends  0.2  mm.  beyond  the  origin  of  the  nerve, 
indicating  new  growth  to  that  amount.  At  the  root  of  the 
nerve  and  extending  both  proximally  and  distally  within  the 
substance  of  the  cord  there  are  situated  a  number  of  ganglion 

*Fraisse  (6)  and  Barfurth  (2),  treating  of  the  general  subject  of 
regeneration,  devote  much  attention  to  the  study  of  the  amphibian 
tail.  A  full  account  here  would  therefore  necessitate  much 
repetition. 

t  In  this  respect  the  younger  larvae  here  studied  must  differ 
markedly  from  the  older  ones,  where,  according  to  Barfurth,  the 
peripheral  nerves  are  the  last  structures  to  begin  regeneration. 


cells,  which  are  still  but  slightly  differentiated.  It  is  from 
these  cells  that  the  nerve  fibres,  at  least  in  part,  arise.  The 
new  nerve  is  joined  by  a  number  of  fibres  from  the  next  nerve 
root,  which  is  the  last  one  arising  from  the  old  part  of  the 
cord  and  from  which  the  ganglion  was  cut  off.  Likewise  this 
is  connected  with  the  last  of  the  remaining  ganglia  by  means 
of  a  longitudinal  commissure.*  And  in  this  particular  case, 
upon  which  the  description  is  based,  though  not  in  all  others, 
an  anastomosis  exists  between  the  newly  regenerated  nerve 
aud  the  n.  lateralis  vagi  which  passes  along  the  lateral  line 
close  by. 

After  the  new  nerve  trunk  is  formed,  as  later  stages  show, 
many  of  the  ganglion  cells  which  were  situated  at  the  root  of 
the  nerve  wander  out  from  the  cord  and  form  a  large  peripheral 
ganglion. f  In  some  cases  a  chain  of  ganglion  cells  extends 
from  the  last  ganglion  of  the  old  part  of  the  tail  to  the  new 
ganglion,  so  that  some  of  the  cells  of  the  latter  may  possibly 
be  derived  from  the  persisting  ganglia.  In  other  cases  this  is 
not  true,  and  in  all  cases  observed  the  majority  of  the  cells  of 
the  new  ganglion  are  traceable  directly  to  the  cord.  What  is 
more  remarkable,  the  cells  which  arise  from  the  cord  seem  to 
come  rather  from  its  ventral  side,  although  the  cord  is  in  this 
region  so  slender  that  a  division  into  the  dorsal  and  ventral 
zones  of  His  can  scarcely  be  made  out.  Even  when  the  new 
ganglion  is  fully  developed,  a  number  of  nerve  cells  still 
remain  in  the  cord  grouped  around  the  point  of  exit  of  the 
nerve.  These  no  doubt  represent  the  motor  elements,  while 
those  which  wander  out  are  the  sensory  cells. 

The  essentials  of  this  new  development  of  the  peripheral 
nervous  system  take  place  within  the  first  five  days  after  the 
removal  of  the  old  appendage.  At  the  end  of  this  time  the 
new  nerve  may  be  followed  for  some  distance  peripherally, 
where  it  seems  to  end  in  close  proximity  to  the  regenerating 
muscle  cells. 

In  tails  which  have  regenerated  five  days  or  more  a  few 
ganglion  cells  may  usually  be  found  scattered  along  the  new 
peripheral  nerve  trunk.  Later  these  cells  segregate  into 
several  groups.  In  a  specimen  regenerated  ten  days  two  such 
groups  of  cells  were  found,  and  the  diminished  size  of  the 
original  regenerated  ganglion  indicated  that  migration  of 
cells  from  there  had  taken  place.  This  may  be  interpreted 
as  an  attempt  to  restore  the  more  distally  situated  ganglia 
which  were  removed  in  amputation. 

The  study  of  much  older  stages  shows,  however,  that  the 
lost  ganglia  are  never  entirely  restored.  In  a  case  where  the 
tail  had  regenerated  for  over  two  months  no  nerve  cells  are 
to  be  found  in  the  new  portion  of  the  tail  beyond  the  original 
regenerated  ganglion,  which  is  situated  opposite  the  twelfth 
myotome.  This  ganglion  is  large  aud  from  it  several  stout 
nerve  trunks  pass  to  the  periphery,  forming  anastomoses  with 
nerves  arising  further  headwards. 

In  another  specimen  regenerated  the  same  length  of  time 
two  groups  of  ganglion  cells  were  found  on  the  regenerated 


•Such  longitudinal  commissures  connect  all  the  nerve  roots  of 
the  normal  tail  as  was  shown  by  Hensen  (8). 

f  The  presence  of  this  ganglion  has  been 
page.  428). 


lown  ny  nensen  t,o). 
ganglion  has  been  noted  by  Barfurth  (2, 
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nerve,  and  in  still  another,  three  groups  of  cells  were  present. 
With  the  exception  of  but  one  case  it  has  not  been  possible 
to  demonstrate  separate  dorsal  roots  in  connection  with  any 
of  these  secondary  ganglia ;  nor,  as  far  as  could  be  observed, 
do  any  motor  roots  leave  the  cord  at  any  point  distal  to  the 
origin  of  the  first  regenerated  nerve.  At  least,  no  notice- 
able nerve  trunks  do.  Nevertheless,  there  are  a  considerable 
number  of  ganglion  cells  and  nerve  fibres  in  the  regenerated 
part  of  the  cord,  so  that  some  fibres  may  be  given  off  from 
here  at  intervals,  perhaps  singly  and  sporadically.* 

The  difference  between  the  innervation  of  the  normal  and 
of  the  regenerated  tail  is,  however,  not  so  great  as  might 
be  assumed  from  the  above  account,  for  the  ganglia  of  the 
normal  tail  extend  by  no  means  to  the  tip.|  In  11.  palustris  at 
least  the  distal  half  of  the  tail  is  destitute  of  spinal  gauglia. 
The  greater  part  of  the  tail  fin  is  innervated  by  branches  of 
the  large  nerve  trunks  which  arise  near  the  root  of  the  tail, 
and  which,  forming  a  plexus,  give  off  branches  to  the  skin 
and  muscles  of  the  distal  part. 

In  the  lizard,  according  to  Fraisse,  no  spinal  gauglia 
are  regenerated  at  all  after  amputation  of  the  tail,  and  the 
regenerated  part  of  the  spinal  cord  remains  in  a  rudimentary 
condition.  The  new  tail  is  innervated  by  three  pairs  of  stout 
nerve  trunks  which  arise  from  the  last  segment  of  the  unin- 
jured part  of  the  cord.  The  last  ganglion  as  well  as  the  roots 
of  the  nerve  pair  are  much  larger  than  usual. J  In  Pleuro- 
deles  the  ganglia  are  regenerated  from  the  ventral  side  of  the 
spinal  cord,  while  in  Proteus  ganglia  of  the  tail  which  here 
extend  to  the  tip,  develop  in  the  embryo  in  the  same  way.§ 

The  condition  found  in  the  regenerated  tails  of  anouran 
larvae  (R.  palustris  and  R.  virescens)  seems,  therefore,  to  be 
intermediate  between  the  conditions  found  in  the  Lacertilia 
and  the  Urodela.  As  compared  with  the  regenerated  tail  of 
the  lizard,  that  of  the  tadpole  more  nearly  attains  the  con- 
dition found  in  the  normal  tail. 

IV.    Regeneration  of  Reversed  Tails. 

The  study  of  regeneration  shows  that  a  lost  appendage  is 
reproduced  in  a  manner  much  the  same  as  the  original  mode 
of  development.  After  amputation  of  the  tadpole's  tail  a  new 
one  grows  out  which  closely  resembles  the  one  cut  off.  The 
"polarity"  of  the  organism  is  maintained.  On  the  other 
hand,  tails  which  have  been  severed  from  the  body  do  not 
regenerate  the  lost  trunk  and  head,  as  is  true  of  almost  any 
portion  of  such  animals  as  planarians  or  uydroids,  where  the 
power  of  regeneration  is  well  nigh  perfect.  Nevertheless,  a 
tail  removed  from  the  body  when  yolk  is  present  in  its  tissues, 
may  live  for  ten  days  or  more,  and  besides  undergoing  normal 
growth  and  differentiation,   may   show   signs   of   beginning 


*  Cf.  Hensen  (8). 

t  This  has  been  clearly  demonstrated  by  Hensen  (8)  who  has 
given  an  admirable  description  of  the  nerves  of  the  tail.  This  has 
been  supplemented  more  recently  from  the  histogenetic  side  by 
von  Kolliker  (13). 

t  Fraisse,  page  120. 

§  Fraisse,  page  123. 


regeneration  headwards.*  It  might,  therefore,  be  urged  that 
non-regeneration  is  due  to  lack  of  food  supply.  By  the 
method  of  grafting  it  is  possible  to  implant  an  amputated  tail 
by  its  distal  end  into  the  body  of  another  larva,  and  thereby 
supply  it  for  an  indefinite  period  with  proper  nourishment, 
so  that  its  capacity  for  regeneration  from  the  head-end  may 
be  tested  under  favorable  conditions.  These  transplanted 
pieces  may  be  placed  in  what  is  termed  the  reversed  natural 
position  that  is,  in  place  of  the  removed  tail,  or  they  may  be 
grafted  to  any  desired  region  of  the  body  of  another  in- 
dividual. 

It  is  obvious  that  in  the  former  case  two  like  ends  or 
"  poles "  are  united  together.  The  free  head-end  of  the 
grafted  stump  is  in  the  same  position  with  regard  to  the 
whole  organism  as  is  the  free  tail-end  of  a  larva  from  which 
the  tail  has  been  cut  off.  But  a  tail  is  necessary  to  complete 
the  organism  in  the  former  as  well  as  in  the  latter  case.  The 
question  then  arises,  whether  a  tail  will  be  produced  under 
the  influence  of  the  position  of  the  regenerating  centre  with 
regard  to  the  whole  organism,  or  whether  the  elements  in 
the  transplanted  stump  retain  their  original  orientation  and 
strive  to  reproduce  the  lost  body.t  By  varying  the  position 
of  the  transplanted  piece,  as  mentioned  above,  it  is  possible 
to  test  the  influence  of  functional  activity  upon  the  regener- 
ating parts. 

A.     Tails  Grafted  in  Reversed  Natural  Position. 

Owing  to  the  small  size  of  the  tail-bud  at  the  grafting 
period  it  is  impossible  to  perform  directly  the  experiment  in 
which  the  tail  is  reversed.  The  double  wound  which  would 
be  necessary  in  order  to  do  this  is  sufficient  to  cause  the 
maceration  of  such  a  small  piece.  In  order  to  avoid,  there- 
fore, two  simultaneous  cuts,  the  tail-buds  of  two  larvae  may 
be  cut  off  and  the  larvae  brought  together  end  to  end.  After 
the  expiration  of  a  certain  time  (from  one  to  six  days)  when 
the  two  individuals  are  firmly  united  and  the  tail  stumps  of 
each  stand  out  more  or  less  from  the  body,  the  two  may  be 
cut  apart  as  shown  in  the  sketch  (Fig.  10).  Thus  a  small 
part  (as  future  development  shows,  portions  of  three  or  four 
myotomes)  of  the  base  of  the  tail  of  one  larva  is  left  attached 
to  the  tail-stump  of  the  other,  but  obviously  the  two  ends  of 
the  transplanted  piece  are  reversed.  That  which  was  turned 
headwards  when  in  connection  with  its  own  body  now  forms 
the  free  distal  end  of  the  tail  of  the  new  individual  to  which 
it  is  attached.     After  cutting  apart,  both  larvae  may  be  kept 


*  Vulpian  (25)  and  Born  (3)  have  made  a  study  of  the  life  of  such 
isolated  tails.  The  latter  records  that  both  notochord  and  spinal 
cord  show  signs  of  regeneration  headwards,  and  that  they  grow 
out  to  some  extent  into  a  kind  of  fin-fold  formed  by  the  growth 
of  the  epidermis  out  beyond  the  surface  of  the  wound.  The  cut 
muscle  fibres  show  signs  of  degeneration  as  is  usual  before  the 
actual  regeneration  begins,  although  in  these  cases  the  process 
does  not  pass  beyond  the  initial  stages.  A  full  account  of  Vul- 
pian's  work  is  given  by  Born  (p.  378). 

\  This  is  analogous  to  Morgan's  (17)  experiment  with  earth- 
worms. Wetzel  (27)  has  also  recently  made  a  similar  test  with 
hydra  (see  foot-note  p.  188). 
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under  the  same  conditions  and  observed  daily  in  order  that 
the  regenerative  process  in  each  may  be  compared.* 

This  experiment  was  made  in  a  large  number  of  cases. 
The  results  were,  however,  in  a  high  degree  variable,  so  that 
it  will  be  necessary  to  describe  a  number  of  individual  eases. 
It  seems  best  to  begin  with  the  one  in  which  regeneration 
took  place  most  regularly,  that  is,  in  a  manner  most  like  the 
normal  regeneration  from  the  caudal  end. 


Case  1.  Two  days  after  operation,  showing  cut  made  to  Beparate 
the  two  components,      x  S. 

Case  1. — Both  components  R.  viresceus.  Cut  apart  two 
days  after  union  (Fig.  10).  On  the  day  after  cutting,  the 
epidermis  could  be  seen  to  extend  a  short  distance  beyond 
the  axial  structures  as  a  result  of  the  general  backward  shift- 


<   \-i:    1.     Three  days    after   cutting    apart, 
accessory  larva,      x  8. 


o,    combined    larva 


ing  of  the  whole  layer.  There  is  a  slight  swelling  in  the 
axial  musculature  where  the  tissues  of  the  two  constituents 
adjoin.  Three  days  after  cutting  the  epidermis  has  pushed 
out  much  further,  and  its  periphery  is  still  rough  as  in  the 
initial  stages  of  ordinary  regeneration  (Fig.  11,  a  and  b). 
The  axis  of  the  tail  tapers  out  to  a  point  and  there  is  already 
an  increase  of  tissue  at  this  growing  end.  The  cells  being 
still  full  of  yolk  granules,  the  larvae  are  so  opaque  that  the 
exact  lines  of  internal  structures  (myotomes,  notochord,  etc.) 
cannot  be  made  out.  Comparison  of  the  two  larvae  shows 
similarity  in  the  conformation  of  the  tips  of  the  tails. 

On  the  sixth  day  enough  yolk  is  absorbed  from  the  tissues 
to  render  the  tail  more  or  less  transparent,  and  now  the  blood 
may  be  seen  for  the  first  time  circulating  in  the  tail,  in  the 
transplanted  stump  as  well  as  in  the  larva  proper.  Thi  Bn- 
fold  has  grown  still  further  distally,  and  although  there  are 
still  a  number  of  surplus  cells  along  its  periphery,  which  give 
it  a  ragged  appearance,  its  end  is  beginning  to  round  off  (Fig. 
12).     The  transparency  of  the  tissues  now  enables  one  to  make 


*  Of  course,  in  the  strict  sense,  this  comparison  should  be  ma'le 
between  regenerating  grafted  tails  placed  in  normal  orientation, 
and  regenerating  reversed  tails,  but  since  it  can  be  shown  that  the 
grafted  tails  regenerate  as  readily  as  original  tails,  this  precaution 
does  not  seem  necessary  (page  190). 


out  the  contours  of  the  muscle-plates,  which  are  by  this  time 
distinctly  V-shaped.  In  those  derived  from  the  principal  larva, 
the  angle  of  the  V-points,  of  course,  away  from  the  tip  of  the 
tail,  but  those  of  the  transplanted  piece  are  reversed.  They  are 
oriented  just  as  they  would  have  been  had  they  never  been 
removed   from   their   original  position.     This   characteristic 


Case  1.     Tail  portion  of  combined   larva  (Fig.  10  a)  five  days  after 
cutting  apart,      x  14. 

shape  of  the  muscle  plates  had  been  acquired,  however,  before 
the  two  larvae  were  cut  apart,  to  some  extent  even  before  they 
were  stuck  together.  The  myotomes  of  the  two  constituents 
are  dovetailed  together.  The  notochord  may  also  be  clearly 
seen.  It  extends  a  short  distance  out  beyond  the  original 
muscle-plates.  Between  the  latter  and  the  tip  of  the  noto- 
chord there  are  numbers  of  undifferentiated  sarcoblasts. 


Fio    13. 
Case  1.     Nine  days  after  cutting  apart.      x  14. 

On  the  tenth  day,  still  further  advance  in  development  is 
to  be  noted.  The  fin-fold  is  now  well  rounded  off,  and  is 
beginning  to  become  pointed  as  in  the  normal  tail  (Fig.  13). 
A  slight  aggregation  of  superfluous  ectodermal  cells  makes  a 
little  thickening  at  the  tip.  The  blood  circulation  is  well 
established  throughout  the  whole  tail.  The  contours  of  the 
muscle-plates,  where  the  tissues  of  the  two  constituents 
adjoin,  are  about  the  same  as  they  were  when  first  noted. 
Measurements  show  that  the  notochord  has  grown  1.5  mm.  in 
the  last  four  days.  Differentiation  in  the  regenerated  portion 
is  progressing.  The  more  proximal  of  the  sarcoblasts  situated 
between  the  old  myotomes  and  the  tip  of  the  notochord  have 
given  rise  to  muscle  fibrils  in  which  cross  striatum  is  plainly 
visible. 

On  the  fifteenth  day,  the  transplanted  portion  of  the  chorda 
dorsalis  is  over  four  millimetres  in  length.  The  tail  now 
tapers  gradually  to  a  point,  and  can  scarcely  be  distinguished 
from  a  normal  tail  except  for  the  slight  swelling  of  the 


182 


JOHNS  HOPKINS   HOSPITAL    BULLETIN. 


[No.  103. 


muscle-plates  at  the  place  where  the  two  larvae  were  stuck 
together.  Moreover,  the  creature  is  now  very  active,  and  swims 
as  well  and  as  rapidly  as  any  other  tadpole  of  its  own  size. 

On  the  twenty-ninth  day  the  transplanted  portion  of  the 
notochord  has  attained  a  length  of  7  mm.  The  whole  length 
of  the  organism  is  17.5  mm.,  of  which  10  mm.  is  tail.  The 
tail  of  the  larva  with  which  this  was  united  is  just  10  mm. 
long,  although  the  body  is  somewhat  longer,  8  mm.  It  is 
seen,  therefore,  that  the  normally  regenerated  tail  has  grown 
quite  a  little  faster  than  the  appendage  regenerated  from  the 
head-end,  for,  at  the  start,  the  former  was  shorter  than  the 
latter  by  the  length  of  about  six  myotomes.  The  reversed 
tail  is  slightly  crooked.  The  tip,  for  instance,  is  bent  over 
to  the  right  side.  This  does  not,  however,  interfere  with  the 
rapid  locomotion  of  the  animal. 

This  irregularity  increased  but  little  as  time  went  on,  as 
may  be  seen  from  comparing  the  two  photographs  (Fig.  14 
and  Fig.  15,  PL  X)  taken  respectively  thirty-eight  and  eighty- 
nine  days  after  the  cutting  of  the  larvae  apart.  The  muscu- 
lature is  somewhat  stouter  than  in  an  ordinary  tail  (Figs.  1 
and  3,  PL  X)  or  even  in  a  normally  regenerated  tail  (Fig.  2, 
PI.  X).  The  whole  appendage  is  not  so  long  and  the  fin-fold 
is  broader  and  more  rounded  at  the  tip.  The  notochord  has 
evidently  grown  more  rapidly  than  the  other  structures,  and 
hence  takes  a  wavy  course  from  base  to  tip.  The  tail  is  also 
very  heavily  pigmented,  and  although  all  regenerated  tails  of 
R.  virescens  are  darker  than  the  normal,  none  were  observed 
so  dark  as  this  and  other  reversed  ones.  The  creature  has 
grown  on  the  whole  more  slowly  than  the  average,  and  is  infe- 
rior to  its  fellow  in  size,  although  it  is  very  active  and  uses  its 
tail  to  as  much  advantage  as  a  normal  individual.  Stimula- 
tion of  the  extreme  tip  with  the  point  of  a  sharp  needle  brings 
about  the  usual  sudden  reflex. 


Fig.   14. 

Case  1.  Ninety-five  days  after  cutting  apart,  as  seen  after  staining 
and  clearing,  m,  spinal  cord;  eh,  notochord;  ooo,  sense  organs  of  the 
lateral  line.      x  0. 

A  little  over  three  months  after  grafting,  this  specimen  was 
preserved  for  the  purpose  of  more  minute  examination.  After 
being  stained  and  cleared,  it  was  first  studied  in  toto  as  a 
transparent  object,  and  was  cut  afterwards  into  a  series  of 
frontal  sections.  The  main  features  of  the  tail  seen  as  a 
transparent  object  are  shown  in  Fig.  14.  The  notochord 
passes  continuously  from  the  region  of  the  principal  larva  out 
into  the  grafted  tail.  An  examination  of  the  sections  shows 
beyond  doubt  that  the  chordal  tissues  of  the  two  constituents 
are  fused  completely  with  one  another.     This  is  unusual,  and 


no  doubt  accounts  for  the  exceptional  degree  of  perfection 
attained  by  the  regenerated  tail  in  this  individual  case.  The 
contours  of  the  original  muscle-plates,  although  considerably 
obscured  by  pigment,  may  nevertheless  be  traced  out,  and  are 
substantially  the  same  as  when  first  observed.  The  regene- 
rated fibres  do  not  form  very  definite  muscle-plates,  but  are 
divided  up  into  bundles  which  overlap  more  or  less  with  each 
other.  The  individual  fibres  are  somewhat  shorter  than  those 
at  the  root  of  the  tail.  A  vague  tendency  to  regular  arrange- 
ment may  nevertheless  be  made  out.  In  the  proximal  part  of 
the  regenerated  tail  this  is  less  apparent,  but  distally  there  is 
a  grouping  of  the  bundles  into  fairly  regular  segments.  The 
contour  of  those  quasi-myotomes  tends  to  correspond  to  that 
of  the  myotomes  of  normal  tails.  They  are  not  reversed.  The 
spinal  cord  extends  out  to  the  tip  of  the  tail  and  follows 
closely  the  wavy  curves  of  the  notochord.  The  regenerated 
part  contains  few  or  no  ganglion  cells  or  nerve  fibres,  and 
seems  to  have  remaiued  in  a  still  more  rudimentary  condition 
than  the  new  growth  of  cord  in  normally  regenerated  tails. 
The  peripheral  nerves  radiate  from  a  region  in  the  non- 
regenerated  part  of  the  tail,  both  from  the  region  of  the  larva 
proper  and  of  the  reversed  piece.  A  large  ganglionated 
plexus  is  situated  there,  the  nerve  cells  of  which  are  probably 
derived  from  both  constituents).*  Thence  the  sensory  nerve 
fibres  pass  to  all  parts  of  the  fin-fold  (see  Case  3).  Those 
which  are  destined  for  the  extreme  tip  of  the  tail  pass  almost 
longitudinally  between  the  muscle-plates  of  the  two  sides  and 
emerge  into  the  fin  fold  well  on  towards  their  peripheral  ends. 
One  pair  of  nerves  passes  for  some  distance  very  close  and 
parallel  to  the  spinal  cord,  but  in  the  regenerated  part  of  the 
tail  no  nerves  could  with  certainty  be  observed  to  arise 
directly  from  the  cord. 

The  main  series  of  sense  organs  of  the  lateral  line  has 
exactly  the  same  position  and  distribution  as  usual.  It 
extends  along  the  side  of  the  tail  at  the  level  of  the  notochord, 
following  at  first  the  bend  of  the  latter.  At  the  beginning 
of  the  distal  half  of  the  tail  it  passes  gradually  to  the  level  of 
the  dorsal  edge  of  the  muscle  plates,  along  which  line  it 
extends  as  far  as  the  tip  of  the  notochord.  The  dorsal  series 
of  organs  situated  on  the  dorsal  fin -fold  are  not  so  regular  and 
do  not  extend  so  far  peripherally  as  is  the  rule.  Some  inter- 
ruption to  their  normal  development  must  have  occurred. 

Case  2. — Both  components  E.  virescens.  Cut  apart  after 
being  united  six  days.  At  the  expiration  of  this  time  the 
yolk  was  for  the  greater  part  absorbed  and  the  two  larvae 
were  quite  active,  struggling  always  in  opposite  directions. 
When  cut  apart  in  the  same  manner  as  in  the  previous  case, 
blood  streamed  out  from  both  larvae,  showing  that  circula- 
tion had  been  established  from  one  to  the  other. 

Regeneration  took  place  as  in  the  Case  1,  but  perhaps  not 
quite  so  typically.  The  tail  was  considerably  more  blunt 
(Fig.  17,  PL  X).  Functionally,  however,  it  was  a  very  satis- 
factory organ;  this  larva  was  one  of  the  most  active  of  those 
experimented  upon.     The  arrangement  of  the  muscle  fibres 


*This  is  certainly  true  in  a  number  of  other  cases,  which  were 
preserved  and  cut  into  sections  at  a  much  earlier  stage  of  develop- 
ment. 
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and  the  general  distribution  of  the  peripheral  nerves  in  the 
fin-fold  is  the  same  as  in  the  first  instance.  This  specimen 
was  kept  alive  for  eighty-two  days.  At  the  expiration  of  this 
time  the  hind  legs  had  developed  to  a  considerable  extent, 
although  they  were  by  no  means  so  far  along  as  is  usual  at  the 
time  of  metamorphosis.  Nevertheless,  signs  of  degeneration 
were  beginning  to  manifest  themselves  at  the  tip  of  the  tail  in 
the  form  of  shriveling  of  the  fin-fold  and  the  extremity  of 
the  axial  structures  (see  page  189).  The  specimen  was  pre- 
served before  the  atrophy  of  the  grafted  tissues  was  complete. 
Case  3. —  In  this  experiment  the  two  constituents  were  stuck 
together  in  the  same  way  as  before,  but  one  of  them  was  a 
palastris  larva,  while  the  other  was  a  virescens.  After  being 
united  for  two  days  they  were  cut  apart  as  shown  by  the  line 
in  Fig.  15,  the  virescens  larva  being  left  with  a  small  portion 


Fig.   15. 
Case  :>.     a virescens,  b  palustris  constituent,      x  8. 

of  palustris  tissue  attached.  It  will  be  seen  that  a  small  bit 
of  yolk,  including  the  anal  opening,  was  cut  off  along  with 
the  tail  stump.  At  the  time  of  cutting  the  epidermis  of 
neither  larva  had  encroached  upon  the  other,  the  pressure 
from  each  end  being  presumably  the  same.  Six  days  after 
this  the  epidermis  of  the  virescens  was  seen  to  extend  well  out 
over  the  palustris  tissue  dorsally.  The  line  of  demarcation 
(Fig.  16)  between  the  two  extended  from  the  tip  of  the  tail 


Fig.  16. 

Tail  portion  of  virescens  component  (Fig.  15  a)  six  days 
after  cutting  apart.  Stippled  field,  palustris  epidermis;  shaded  field, 
palustris  musculature;  d  palustris  yolk,      x  14. 

ventrally  and  headwards  until  a  little  below  the  level  of  the 
notochord  where  it  was  seen  to  bend  ventrally.  Apparently 
the  boundary  had  remained  nearly  fixed  in  its  ventral  portion, 
the  movement  being  held  in  check  by  the  two  anal  openings 
(cf.  page  177).  This  shifting  of  the  epidermis  in  the  same 
direction  as  in  normal  growth  helps  to  explain  the  course 
taken  by  the  nerves  in  the  first  case  described.  The  arrange- 
ment of  the  muscle  plates  presented  about  the  same  peculiarity 
as  in  the  former  cases.  The  mass  of  grafted  yolk  retained  its 
position  and  on  the  sixth  day  was  still  but  little  differentiated. 
The  end-gut  of  the  principal  larva  seems  to  have  been  fastened 


to  that  of  the  grafted  piece,  for  it  was  pulled  ont  horizontally 
beyond  the  usual  distance.  This  defect  was  corrected  as 
development  proceeded. 

This  specimen  continued  to  thrive.  Fifteen  days  after  cut- 
ting the  transplanted  notochord  had  attained  the  length  of 
3  mm.,*  the  whole  tail  being  about  5.5  mm.  long.  In  view  of 
the  almost  perfect  regeneration  of  this  tail  it  is  highly  proba- 
ble that  the  two  notochords  were  entirely  fused  (see  page 
463.  It  was  able  to  swim  actively,  being  hindered  only  to  a 
slight  extent  by  the  presence  of  the  small  mass  of  endoderm 
attached  to  the  tail.  This  marked  the  place  of  union  of  the 
two  constitutents,  and  by  this  time  was  fully  differentiated 
into  a  miniature  coiled  intestine,  which  was  suspended  by  a 
mesentery  in  a  small  body  cavity,  and  could  be  observed  to 
undergo  continual  peristaltic  movement.  Blood  could  be 
seen  circulating  freely  in  the  walls  of  the  intestine  and 
mesentery.  Unfortunately,  this  larva  died  shortly  after  these 
last  observations  were  made,  and  was  not  available  for  histo- 
logical study. 


Case  3.  Tail  portion  of  a  (Fig,  15)  fifteen  days  after  cutting  apart ; 
d  intestine  developed  out  of  grafted  yolk,      x  14. 

Sections  were  cut  off  several  other  specimens  which  had 
been  treated  in  the  same  way.  The  intestine  was  found  to 
contain  a  number  of  free  cells,  but  of  course  no  food  matter. 
The  anus  was  preserved  intact  and  in  one  instance  the  rudi- 
ments of  the  hind  legs,  which  had  been  removed  with  the 
piece  of  yolk,  could  be  detected.  These  instances  indicate  the 
high  degree  of  specialization  of  the  tissues  at  the  time  of 
grafting  even  though  it  may  not  be  always  visible  to  the  eye 
(see  note,  page  187). 

Case  1. — In  this  case  the  two  larve,  both  virescens,  were 
cut  apart  three  days  after  union.  At  this  time  the  epidermis 
covering  the  wound  had  begun  to  show  sighs  of  unevenness 
and  crumpling.  Two  days  after  cutting  apart  a  small  hump 
made  its  appearance  on  the  dorsal  side  of  the  muscle  plates  at 
the  place  where  the  two  components  were  combined.  This 
increased  rapidly  and  formed  a  prominent  projection,  which 
on  the  twenty-sixth  day  had  attained  the  length  of  1.5  mm. 
The  body  of  the  larva  had  then  attained  a  length  of  7  mm. 
and  the  tail  8  mm.  The  notochord  of  the  transplanted  piece 
was  but  2.5  mm.  long  as  against  7  mm.  in  Case  1.     The  exter- 


*I  cannot  be  quite  sure  of  the  exact  length  of  this  because  the 
place  of  union  could  not  be  made  out  in  the  living  specimen, 
although  there  were  indications  of  a  line  at  X  Fig-  17. 
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nal  form  of  this  specimen  as  it  appeared  forty-five  days  after 
the  operation  is  shown  in  the  photograph  (Fig.  16,  PI.  X). 
After  being  strained  and  cleared  it  was  ascertained  that  the 
notochords  of  the  two  constituents  had  not  united,  but  that 
their  ends  overlap  somewhat  and  are  bound  together  by  con- 
nective tissue.  At  the  point  where  the  two  spinal  cords  were 
joined  together  there  is  a  vesicular  enlargement,  triangular  as 
seen  from  the  side  in  optical  section.  Extending  from  the 
apex  of  this  triangle  a  short  prolongation  of  the  cord  accom- 
panies the  dorsal  prolongation  of  the  muscle-plates  mentioned 
above.  In  this  case  the  two  constituents  were  evidently  not 
united  so  exactly  as  in  Case  1,  so  that  the  tissues  of  the  main 
larva  had  an  opportunity  to  grow  out.  Correspondent  to  this 
there  was  a  retardation  of  the  distal  growth  of  the  grafted 
piece.  The  forked  condition  of  the  spinal  cord  is,  however,  a 
rather  rare  occurrence,  and  especially  so  in  the  absence  of  a 
forked  notochord. 

Case  5. — In  this  instance  both  constituents  were  R.  palustris. 
In  preparing  the  larvae  for  grafting  the  tails  of  both  were 
amputated  obliquely,  so  that  when  stuck  together  the  axes  of 
the  two,  instead  of  being  in  a  straight  line,  met  at  an  angle  of 
about  135°.  The  two  were  kept  united  for  six  days,  and  at 
the  expiration  of  this  time  it  could  be  seen  that  the  notochord 
of  one  had  regenerated  ventrally,  having  grown  out  into  the 
ventral  fin-fold.  Accompanying  this  new  growth  of  notochord 
were  embryonic  muscle-cells  and  blood-vessels,  but  no  spinal 
cord.  The  two  larvae  were  cut  apart  so  that  one  whose 
chorda  was  regenerating  was  used  as  the  principal  larva,  to 
which  the  inverted  tail-stump  of  the  other  was  left  attached. 
This  larva  had,  therefore,  a  forked  tail  from  the  start.     The 


Fig.  is. 

Case  5.  Tail,  preserved  forty-five  days  after  cutting  apart;  d,  dorsal 
fork  of  tail  supported  by  chorda  of  grafted  piece  ;  v,  ventral  fork  of 
tail  supported  by  regenerated  chorda  of  chief  component;  m,  spinal 
cord;  ch,  notochord;  ooo,  sense  organs  of  lateral  line,      x   9j^. 

upper  or  principal  fork  was  constituted  by  the  transplanted 
reversed  tail,  including  its  notochord,  mnscle-plates  and  lastly 
its  spinal  cord,  which  was  completely  fused  end  to  end  with 
the  spinal  cord  of  the  principal  larva.  The  outgrowth  from 
the  tissues  of  the  principal  larva  formed  the  ventral  fork  of 
the  tail.  Both  of  those  branches  grew  and  increased  in  length 
and  so  that  shortly  after  the  operation  the  tail  bore  a  certain 
resemblance,  entirely  superficial  of  course,  to  the  beterocercal 


tail  of  a  shark  (cf.  Fig.  18,  PL  X,  which  is  taken  from  another 
specimen  treated  in  exactly  the  same  way).  After  forty-five 
days  had  elapsed,  this  specimen  was  preserved  and  studied  as 
a  transparent  object  (Fig.  18).  The  notochords  had  not 
united.  The  outgrowth  of  the  chorda  forming  the  ventral 
fork  is  of  a  much  smaller  calibre  than  the  original  part,  and 
presents  a  wavy  or  crumpled  appearance.  That  of  the  trans- 
planted piece  is  almost  normal,  but  is  slightly  wavy  and  ends 
rather  bluntly.  It  has  a  length  of  about  4  mm.  Its  proximal 
end  is  not  united  to  the  chorda  of  the  main  component,  but  is 
bent  around  ventrally  to  the  side  of  the  latter.  The  muscle- 
plates  are  differentiated  as  usual.  The  original  ones  in  the 
transplanted  piece  are  reversed,  while  the  newly  regenerated 
muscles  of  this  fork  present  the  usual  irregularity.  This  is 
likewise  true  of  the  muscles  of  the  ventral  fork,  which  are 
undoubtedly  derived  from  cells  from  both  constituents.  The 
fibres  of  this  fork  bend  around  and  are  continuous  with  the 
axial  fibres  both  orally  and  caudally.  The  sense  organs  of  the 
lateral  line  are  continuous  out  along  the  dorsal  fork,  that  is 
from  one  constituent  to  the  other.  The  series  does  not  divide, 
there  being  none  along  the  ventral  fork. 

The  forked  tail  in  this  instance  was  due  no  doubt  to  the 
fact  that  the  notochords  of  the  two  larvae  did  not  abut  against 
each  other,  thus  allowing  one  the  freedom  to  regenerate.  The 
chance  to  react  in  this  way  was  increased  by  the  fact  that  the 
axes  of  the  two  tails  made  a  considerable  angle  with  each 
other.  This  effect  is  not  always  the  result  of  these  condi- 
tions, however,  and  besides  a  forked  tail  may  be  formed  when 
the  two  axes  are  united  in  a  straight  line.  The  length  of 
time  during  which  the  two  larvae  were  united  is  not  a  factor 
to  be  considered  in  this  connection,  since  in  a  majority  of  cases 
in  which  the  two  were  united  for  six  days,  simple  tails  re- 
sulted, and  forked  tails  were  found  in  several  instances  where 
the  two  larvae  were  united  for  but  a  single  day.  The  irregu- 
larities probably  arise  before  the  two  components  are  cut 
apart. 

Case  6.  A  palustris  larva  was  united  to  a  virescens.  The 
two  were  cut  apart  on  the  third  day,  leaving  a  small  portion 
of  the  virescens  attached  to  the  palustris.  A  ventral  out- 
growth was  formed,  but  in  the  present  caseit  originated  from  the 
transplanted  piece  and  not  from  the  chief  constituent  as  in  the 
previous.  The  notochord  bent  around  at  almost  a  right  angle, 
and  embryonic  muscle-cells  derived  from  both  constituents 
accompanied  the  growth  of  the  chorda.  The  spinal  cord  took 
part  likewise  and  became  forked ;  this  is  rather  exceptional. 
The  organs  of  the  lateral  line  were  present  in  both  forks. 
In  this  case,  therefore,  both  forks  were  derived  from 
the  transplanted  piece,  and  we  had  here  the  tissues  of  this 
piece  growing  and  regenerating  from  both  ends  simulta- 
neously, but  the  resultant  tail  was  not  as  efficient  an  organ 
functionally  as  any  of  the  cases  described  above.  There  is 
no  essential  difference  in  the  origin  of  the  irregularity  in  this 
case  and  in  the  last,  for  in  both  the  regeneration  had  undoubt- 
edly begun  before  the  larvae  were  cut  apart.  The  difference 
lies  in  the  manner  of  cutting  apart,  but  it  is  only  in  the 
present  instance  that  we  have  one  and  the  same  notochord 
regenerating  from  both  ends. 

Case  7.     Both  constituents  were  E.  palustris,  and  were  cut 
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apart  the  day  after  they  were  united.  On  the  twenty-third 
da]  after  cutting  apart  the  specimen  was  killed.  At  this  time 
the  tail  had  attained  a  length  of  5  mm.  The  regenerated 
part  was  4  mm.  long  and  was  regenerated  from  the  tail  of  the 
principal  larva,  being  very  nearly  straight  and  normal.  'The 
transplanted  piece  formed  but  an  insignificant  hump  on  the 
deof  the  dorsal  tin-fold,  and  was  attached  to  the  muscle- 
plates  on  the  dorsal  side.  Neither  the  notochord  nor  the 
spinal  cord  was  fused  with  the  corresponding  structures  of 
the  principal.  No  appearances  of  regeneration  were  present 
in  either. 

The  following  summary  is  an  attempt  to  classify  the  vari- 
ous forms  resulting  from  the  same  operation  as  described 
above.     The  frequency  of  each  is  also  given : 

I.  Simple  tails  were  regenerated  from  the  cranial  pole  of 
the  transplanted  piece.     Twenty-six  instances. 

a  i  The  notochords  of  the  two  constituents  were  completely 
fused.     Two  instauces  (possibly  three). 

b)  The  notochords  were  partially  fused.     Two  instances. 

c)  The  muscle-plates  and  spinal  chords  respectively,  were 
fused,  but  the  ends  of  the  notochords  merely  abutted  against 
each  other  and  were  united  by  connective  tissue,  the  resulting 
regenerated  tail  being  less  perfect  than  in  a).  Twenty-two 
instances. 

II.  Double  regeneration  took  place,  resulting  in  forked 
tails.     Ten  instances. 

a  I  This  was  due  to  the  regeneration  of  the  notochord  and 
muscle-plates  of  the  principal  constituent.     Five  instauces. 

b)  This  was  due  to  the  growth  of  the  tissues  of  the  trans- 
planted piece  from  both  ends.     Two  instances. 

c)  Both  nerve-cord  and  notochord  were  forked.  Two 
instances. 

d)  Nerve-cord  alone  was  forked.     One  instance. 

III.  No  perceptible  regeneration  of  any  kind  took  place. 
Three  instances. 

I\  .  Regeneration  took  place  in  the  tissues  of  the  principal 
constituent  alone.  The  grafted  piece,  which  was  but  imper- 
fectly united  in  the  first  place,  remained  as  an  insignificant 
mass  tt  the  side  of  the  newly  regenerated  tail.  Seven  in- 
stances. 

B.     Tail  Grafted  to  Various  Parts  of  the  Body. 

i  w:  8.  A  small  piece  (including  yolk  as  well  as  integu- 
ment) was  cut  out  of  the    ventrolateral    body-wall  of   one 


CaseS.     Three  days  after  operation,  showing  cut  made   in    separating 
the  constituents,      x  8. 


larva,  while  the  tail-bud  was  removed  from  another,  ami  the 
t  wo  were  stuck  together  by  the  cut  surfaces.  Both  were  larvae 
of  R.  palustris.  Thej  were  cut,  apart  after  three  days  (Fig. 
19).  A  week  later  the  tip  of  the  reversed  tail  had  rounded 
itself  off  and  a  considerable  amounl  of  regeneration  had  taken 
place.  Connection  was  established  with  i he  circulatory  sys- 
tem of  the  principal  larva,  and  a  lively  circulation  was  going 
on  in  the  transplanted  piece.  This  specimen  was  preserved 
on  the  twentieth  day  after  cutting.  The  regenerated  part  of 
the  reversed  tail  was  a  little  over  2  mm.  long.  Both  noto- 
chord and  muscles  with  a  well  marked  fin-fold  had  regene- 
rated, but  the  spinal  cord  had  not  (Fig.  30).     The  mode  of 


Ca.se  s.  Tail  portion  of  Fig-.  13  a.  Thirteen  days  alter  cutting  apart. 
t,  tail  of  principal ;  u,  regenerated  tail-like  structure;  ch,  notochord  j 
//,,  medullar;  cord,      x  8. 

innervation  of  the  grafted  tissue  could  not  be  made  out  with 
certainty.  Numerous  sense  organs,  like  those  of  the  lateral 
line,  but  rudimentary  and  irregularly  arranged,  were  present 
in  the  epidermis,  but  no  nerves  could  be  traced  running  to 
them. 

Case  9.  Operation  was  the  same  as  in  case  8,  except  that 
the  two  were  cut  apart  after  one  day.  The  regeneration  was 
not  quite  so  regular  in  'this  instance,  and  the  nerve-cord  of 
the  grafted  tissue  seems  to  have  contracted  or  atrophied  par- 
tially instead  of  haviug  regenerated.  There  was,  of  course, 
no  connection  between  it  and  the  cord  of  the  principal  larva. 

Case  10.  A  small  cut  was  made  in  the  dorsal  fin-fold  and 
muscle- plates  of  the  body  of  one  larva,  extending  about  to 
the  level  of  the  spinal  cord.  The  tail  was  removed  from 
another  and  the  two  united.  They  were  cut  apart  after  four 
days,  so  that  the  reversed  tail  was  left  sticking  to  the  back  of 
the  other  larva.  This  grafted  piece  began  to  regenerate  from 
both  ends,  the  caudal  end  bending  around  so  as  to  grow  out 
freely  instead  of  into  the  substance  of  the  principal  larva. 
Considerable  growth  took  place  from  each  end,  but  more  from 
the  oral  than  from  the  caudal  (Fig.  19,  PI.  X ).  This  speci- 
men was  preserved  after  the  expiration  of  four  months  and  a 
half.  It  could  be  seen  in  the  cleared  object  that  only  the 
muscles  and  notochord  of  the  grafted  tissue  had  regenerated. 
The  nerve-cord  had  not.  Large  cutaneous  nerves  extended 
from  the  principal  larva  out  into  the  regenerated  part  of  the 
transplanted  piece. 

In  a  few  cases  tail-buds,  not  reversed,  were  transplanted  i" 
other  parts  of  the  body.  Unfortunately,  but  two  of  these 
(Cases  11   and   12)   were  successful.      In  both  of  these  the 
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supernumerary  tail  was  fastened  in  the  midline  of  the  back 
of  the  other  larva.  In  both  cases  the  supernumerary  tail 
grew  and  differentiated  at  first,  but  in  neither  was  it  ever  used 
in  swimming,  although  it  was  sensitive  to  stimuli.  After  a 
time  atrophy  ensued  in  one  (Case  11)  and  the  unused  appen- 
dage was  partially  resorbed  (Fig.  22,  PI.  X).  In  the  other 
(Case  12)  the  extra  tail  retained  its  normal  form  much  longer 
(Fig.  21,  PI.  X),  although  microscopic  examination  of  the 
hardened  specimen  (preserved  three  months  and  a  half  after 
the  operation)  showed  that  both  medullary  cord  and  muscle- 
plates  were  involved  in  atrophy.  The  peripheral  nerves,  for 
the  great  part  at  least,  originated  from  the  principal  larva.* 

Discussion  of  the  Material. 

Complete  as  is  the  union  in  the  great  majority  of  instances 
between  the  inuscle-plates  and  spinal  cords  respectively  of  the 
two  components,  perfect  fusion  of  the  notochordal  tissues  was 
found  in  but  two  cases,  and  possibly  in  a  third.  It  was  in 
these  instances  that  the  regeneration  of  the  reversed  part  took 
place  in  most  perfect  form  and  almost  as  rapidly  as  regene- 
ration from  the  caudal  end.  Where  only  partial  fusion  of  the 
notochords  occurs,  which  was  observed  in  three  cases,  there 
may  be  considerable  irregularity  in  regeneration.  In  one 
ef  these  specimens  there  was  an  actual  branching  of  the  chorda 
to  one  side. 

In  the  great  majority  of  cases  there  is  no  actual  fusion. f 
The  notochords  of  the  two  components  are  merely  bound 
together  by  their  connective  tissue  sheaths.  In  many  such 
instances  regeneration  from  either  of  the  approximated  ends 
is  prevented,  hut  a  new  growth  is  provided  for  at  the  distal 
end  of  the  transplanted  piece,  though  it  does  not  take  place 
quite  so  quickly  nor  is  it  so  complete  as  when  the  notochordal 
tissue  of  the  two  constituents  is  completely  fused.  The 
organ  which  results  in  these  cases,  even  if  the  nerve-cords 
and  muscle-plates  respectively  be  united,  is  less  perfect  than 
the  tail  described  in  Case  1. 

It  often  happens  that  the  two  notochords  do  not  abut  fairly 
against  each  other,  or  are  so  loosely  bound  together  that  one 
of  them  has  the  opportunity  to  regenerate.  This  begins 
before  the  two  components  are  cut  apart,  and  continues  after 
cutting,  no  matter  whether  the  regenerating  chorda  belongs 
to  the  main  larva  or  to  the  grafted  piece.  Since  the  grafted 
chorda  grows  from  its  present  distal  end  also,  a  forked  appen- 
dage results,  the  two  forks  being  usually  in  the  same  sagittal 
plane,  at  least  in  cases  where  the  muscle-plates  are  properly 
fused.  In  such  cases  the  new  outgrowth  of  chorda  is  always 
accompanied  by  muscle  tissue,  blood-vessels  and  by  some 
nerves,  but  usually  not  by  the  spinal  cord.     The  two  portions 


*In  a  case  which  Born  described,  a  tail  transplanted  to  the  ven- 
tral body-wall  disappeared  down  to  a  small  stump  in  the  course  of 
time.     In  my  attempt  to  repeat  this  operation  I  was  unsuccessful. 

f  This  has  already  been  observed  and  commented  upon  by  Born 
(page  391),  who  calls  attention  to  the  relative  rigidity  of  the 
chorda  even  in  early  stages,  and  to  the  fact  that  the  cut  ends  often 
project  beyond  the  surface  of  the  cut,  as  probable  factors  in  pre- 
venting direct  union.  It  may  also  be  mentioned  that  there  is  but 
a  relatively  small  quantity  of  yolk  in  the  notochord  at  this  time, 
and  that  it  is  by  far  the  most  highly  differentiated  of  the  tissues  of 
such  young  embryos. 


of  the  latter  unite  so  readily  and  exactly  that  there  is  but 
little  chance  for  budding  of  the  chord  to  take  place  from  the 
region  where  the  two  components  are  joined.  Such  a  bifur- 
cation, however,  occurred  in  some  instances,  three  in  all,  and 
in  one  of  these  there  was  no  forked  notochord  to  support 
the  secondary  outgrowth.  It  is  possible  that  the  collection  of 
cerebro-spinal  fluid  at  the  point  where  the  two  components 
are  joined  may  give  the  first  impulse  to  the  outgrowth  which 
results  in  the  branch.* 

If  the  union  of  the  two  components  is  so  imperfect  that 
neither  the  notochords  nor  the  spinal  cords  are  fused,  and 
especially  if  the  displacement  be  from  side  to  side  so  that  the 
corresponding  muscle-plates  do  not  join,  then  the  tissues  of 
the  principal  larva,  being  free  to  grow,  begin  to  regenerate 
rapidly  and  soon  outstrip  the  feeble  growth  from  the  distal 
end  of  the  transplanted  piece. "f  A  new  complete  tail  is  thus 
formed  from  the  principal  larva;  the  grafted  piece  ceases  to 
grow  and  remains  as  a  hump  on  the  side  of  the  new  tail. 

When  a  reversed  tail  is  healed  to  another  part  of  the  body 
of  another  larva,  considerable  regeneration  takes  place  in  both 
muscles  and  notochord.  A  tail-like  organ  is  produced  with  a 
well-developed  fin  which  is  rounded  at  the  end,  but  which  is 
crumpled  more  or  less.  The  spinal  cord  in  these  cases  does 
not  grow,  however,  and  indeed  it  may  be  said  that  in  all  cases 
where  the  grafted  cord  remains  isolated  from  that  of  the  prin- 
cipal, it  persists  in  a  rudimentary  condition  or  may  even 
almost  entirely  degenerate. 

These  experiments  establish  beyond  a  doubt  the  fact  that  the 
regenerative  power  of  the  tissues  of  the  tail  is  very  consider- 
able in  both  directions.  The  appearances  of  regeneration 
observed  by  Born  in  the  oral  ends  of  isolated  tails  are  the  mere 
beginning  of  what  is  possible,  provided  that  sufficient  nutri- 
tion is  supplied  and  functional  activity  afforded.  That  the 
latter  is  an  important  factor,  is  shown  by  the  contrast  between 
reversed  tails  implanted  in  the  natural  position  and  those 
attached  to  parts  of  the  body,  such  as  the  abdominal  wall,  the 
back  or  the  side  of  the  tail,  as  in  Case  7,  where  they  may  only 
remain  passive.}; 


*  These  cases  of  forked  tails  are  analogous  (the  ends  being  re- 
versed) to  those  found  in  some  instances  by  Joest  (12)  when  the 
tail  pieces  of  two  earthworms  were  joined  together  by  their  oral 
poles.  In  seven  such  cases  Joest  found  that  heads  regenerated  at 
the  place  of  union.  In  six  of  these  but  one  head  was  formed, 
while  in  the  seventh  two  were  regenerated  (1.  c,  page  4S8).  Simi- 
larly in  Hydra,  Wetzel  (26)  found  that  when  two  decapitated  indi- 
viduals were  joined  together  by  their  oral  ends,  mouth  and  tenta- 
cles were  formed  at  the  place  of  union  and  the  two  individuals 
ultimately  separated. 

t  Born  (page  396)  records  a  case  in  which  the  muscle-plates 
of  the  left  side  of  the  anterior  component  pass  continuously  into 
those  of  the  right  side  of  the  posterior  component.  I  have  found 
several  similar  cases  in  the  above  series. 

J  Of  interest  in  this  connection  are  the  experiments  of  Barfurth 
(1)  bearing  upon  the  functional  adaptation  of  regenerating  parts. 
The  tails  of  a  number  of  tadpoles  were  amputated  obliquely.  The 
axis  of  the  regenerated  tail,  which  is  at  first  perpendicular  to  the 
plane  of  the  cut,  righted  itself  in  time  in  all  cases,  but  in  those 
individuals  which  were  permitted  to  swim  actively,  this  adjust- 
ment took  place  much  more  quickly  than  in  those  subjected  to 
enforced  quiet. 
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In  the  intestine  the  regenerative  capacity  is  but  slight 
in  either  direction,  but  the  power  of  self  -differentiation  is 
exceedingly  well  marked.  This  is  shown  in  the  persistence 
of  small  masses  of  endoderm  which  were  cut  off  along  with 
the  reversed  tail-stumps  in  several  instances.  These  bits  of 
yolk  not  only  maintain  their  individuality  for  weeks,  but  also 
differentiate  into  miniature  intestines  with  mesentery,  blood 
supply  and  surrounding  body-cavity;  and  this,  even  though 
functional  activity  is  entirely  excluded.* 

As  far  as  the  histogenetic  processes  are  concerned,  there  is 
but  little  difference  between  the  mode  of  regeneration  from 
the  cranial  and  the  caudal  ends.  For  the  purpose  of  investi- 
gating this  matter  a  number  of  regenerating  reversed  tails 
were  cut  into  serial  sections. 

The  growth  and  histological  differentiation  of  the  noto- 
chord  takes  place  just  as  in  normal  cases,  beginning  as  a 
solid  outgrowth  of  closely  packed  cells,  which  form  a  rod 
much  more  slender  than  the  old  chorda.  Vacuolization  of 
these  cells  takes  place  later. 

The  spinal  cord  rounds  over  the  cut  end.  On  the  side  of 
this,  groups  of  ganglion-cells  make  their  appearance,  aud 
from  there  a  pair  of  regenerated  nerves  eventually  passes  to 
the  periphery.  Subsequently  some  of  the  ganglion-cells  move 
out  along  the  nerve-root  (see  p.  179).  These  processes  take 
place  considerably  more  slowly  than  when  the  regeneration 
goes  on  from  the  caudal  end,  and  of  course  irregularities 
ofteu  arise. 

The  muscle-fibres  which  were  injured  in  cutting  the  two 
larvae  apart  begin  to  break  up,  and  traces  of  disintegrated 
fibrils  may  be  found  for  four  or  five  days.  At  the  end  of  this 
time  a  layer  of  embryonic  muscle-cells  (sarcoblasts)  extends 
from  the  uninjured  myotomes  to  the  tip  of  the  newly  regen- 
erated notocord.  Thus  far  the  process  is  just  as  it  takes 
place  in  ordinary  regeneration.  When  fibrils  are  differen- 
tiated, however,  the  bundles  do  not  become  arranged  into 
distinct  muscle-plates  (cf.  page  182),  but  are  more  or  less 
irregular  (Fig.  14),  while  in  tails  regenerated  from  the  caudal 
pole  the  arrangement  of  the  muscle  fibres  assumes  the  same 
form  as  in  the  primary  appendage.  Obviously,  there  are 
several  disturbing  elements  which  bring  the  irregularity 
about.  The  muscle-plates  directly  adjacent  to  the  newly 
regenerating  muscles  are  reversed,  and  their  contours  must 
have  some  influence  upon  the  arrangement  of  the  newly 
differentiated  fibres.  On  the  other  hand,  the  position  of  the 
latter  as  regards  the  tail  as  a  whole  is  the  usual  one.  The 
result  is  what  might  possibly  be  termed  a  compromise.  The 
new  groups  of  muscle-fibres  become  arranged  neither  accord- 
ing to  their  original  orientation  nor  according  to  their  new 
position  with  respect  to  the  whole  organism.  There  is  a 
tendency,  however,  vague  as  it  may  be,  for  the  more  distally 
placed  fibres,  that  is,  those  considerably  removed  from  the 
influences  of  the  old  muscle-plates,  to  be  arranged  into  qnasi- 


*  Born  brings  forward  many  facts  which  indicate  the  high  power 
of  self-differentiation  in  the  tissues  of  frog  embryos  at  the  period 
when  grafting  is  performed.  He  concludes  (page  613):  "Die 
Entwiekelung  entspricht  also  von  unserem  Ausgangsstadium  an 
durchaus  der  Mosaiktheorie  Koux's  ;  die  organbildenden  Keimbe- 
zirke  sind  ausgetheilt  (His)." 


myotomes  with  the  angle  of  the  V  pointing  forwards  as  in 
the  usual  form;  but  the  explanation  of  this  cannot  be  made 
clear  until  it  is  understood  why  the  myotomes  have  this 
V-shape  in  all  Ichthyopsida. 

The  question  stated  at  the  beginning  of  this  section  (page 
180)  now  comes  up  for  consideration.  Are  these  cases  to  be 
regarded  as  examples  of  heteromorphosis,  or  not?  Especially 
regarding  such  cases  as  Case  1,  one  is  at  first  inclined  to 
answer  this  question  in  the  affirmative.  In  place  of  a  trunk 
and  head,  which  have  been  removed,  there  arises  a  tall-like 
appendage,  which  is  an  organ  both  structurally  and  func- 
tionally different.  Loeb's  definition  is  apparently  complied 
with.*  Regeneration  from  the  original  caudal  end  of  the  tail- 
stump  was  prevented  by  implanting  that  end  into  the  tissues 
of  another  individual.  The  surrounding  conditions  of  the 
two  ends  of  the  grafted  piece  are  reversed  and  the  outcome 
is  much  the  same  as  in  the  case  of  Tubularia,f  where  sticking 
the  oral  end  of  a  bare  stem  into  sand  prevents  a  polyp  from 
being  formed  there,  while  the  aboral  end,  being  free  to  grow, 
does  produce  a  hydranth.  In  the  case  of  the  reversed  tail  the 
said  change  of  surrounding  conditions  consists  in  a  change  of 
relation  with  regard  to  the  rest  of  the  organism.  We  would 
thus  have  a  case  of  heteromorphosis,  brought  about  through 
functional  adaptation  to  the  needs  of  the  organism  as  a  whole. 

But  on  closer  examination  a  simpler  interpretation  of  the 
phenomenon  becomes  possible.  An  inquiry  into  the  grounds 
for  calling  the  regenerated  appendage  a  tail  shows  that  while 
there  is  a  striking  resemblance  in  external  form  and  in  the 
arrangement  of  the  various  component  parts,  this  similarity 
may  be  explained  by  taking  into  account  the  details  of  the 
regenerative  processes.  The  notochord  is  merely  a  straight 
rod,  lacking  visible  differentiation  of  its  elements  in  a  cranio- 
caudal  direction ;  it  is,  therefore,  not  remarkable  that  its 
growth,  whether  proceeding  from  one  end  or  the  other,  should 
take  place  in  the  same  manner  and  give  the  same  results. 
Much  the  same  might  be  said  of  the  blood-vessels.  The 
spinal  cord  of  the  tail  is  in  any  case  a  rudimentary  organ. 
The  course  of  the  peripheral  nerves  is  explained  by  the  shift- 
ing of  the  epidermis  known  to  take  place  during  development. 
In  the  only  tissue  in  which  there  is  normally  a  plainly  visible 
orientation  of  the  elements,  viz.,  the  axial  musculature,  the 
arrangement  of  the  fibre  bundles  in  the  reversed  tail  is  not 
as  in  a  normal  tail,  either  primary  or  regenerated,  but  is 
irregular.  Moreover,  when  it  is  considered  that  the  tail 
of  a  tadpole  differs  from  the  trunk  in  the  absence  of  certain 
characters,  and  only  to  a  small  extent  in  the  presence  of  dis- 
tinguishing ones,  such  as  the  fin-folds,  it  becomes  apparenl 
that  the  tail-like  organ  above  described  is  not  much  more 
than  what  might  be  called  an  imperfectly  regenerated  trunk. 

Thus  the  cases  under  discussion,  even  such  as  Case  1  and 
Case  3,  lose  much  of  their  significance  as  examples  of  hetero- 
morphosis. At  most  they  might  be  regarded  as  heteromorphic 
appearances   by    virtue    of  purely    negative   characters,   but 


*  Loeb  (14)  who  proposed  the  term  heteromorphosis  defines  it 
fpage  10):  "Die  Erseheinung,  dass  bei  einem  Thier  an  der 
3telle  eines  Organs  ein  nacii  Form  und  Leben8ersclieiiiiint;en 
typisch  anderes  Organ  wachst." 

f  Loeb,  page  12. 
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better  and  simpler  is  it  to  call  the  phenomenon  incomplete 
regeneration. 

This  interpretation  is  strongly  supported  by  the  second 
series  of  experiments,  in  which  reversed  tail-stumps  were 
implanted  to  various  parts  of  the  body  (Oases  8-10).  Even 
in  these  instances  a  by  no  meaus  inconsiderable  amount  of 
regeneration  occurs,  and  the  structure  produced  is  not  unlike 
a  tail,  for  it  possesses  all  the  constituents  of  such,  including 
well  marked  tin-folds;*  and  this  takes  place,  although  the 
possibility  of  functional  adaptation  to  the  purpose  of  locomo- 
tion is  eliminated,  and  no  tail  is  necessary  to  complete  the 
organism.  The  effect  which  the  position  of  the  regenerating 
appendage  produces  is  merely  difference  in  degree  of  perfec- 
tion. The  more  perfect  appendage  is  produced  when  all  of 
the  constituent  parts  (chorda,  musculature  and  spinal  cord) 
of  the  transplanted  piece  are  in  union  with  the  corresponding 
parts  of  the  main  component,  i.  e.,  are  in  quasi  natural  rela- 
tions, so  that  they  may  enter  upon  the  ordinary  exercise  of 
their  function  in  co-ordination  with  the  organism  as  a  whole. 

While  it  must  be  recognized,  therefore,  that  functional 
activity  is  an  important  factor  in  regeneration,  as  indeed,  for 
the  ordinary  welfare  of  a  part  already  developed,  it  is  of 
importance  only  to  the  extent  thai;  it  brings  about  a  higher 
degree  of  efficiency  in  the  structure  already  capable  of 
considerable  independent  development  in  a  given  direction, 
regardless  of  surrounding  conditions.  The  present  experi- 
ments do  not  justify  us,  however,  in  going  further,  in  the 
conclusion  that  unusual  relations  imposed  upon  a  regenerating 
part  call  forth  out  of  material  which  would  normally  be  used 
otherwise,  an  entirely  new  heteromorphic  structure,  as  a 
functional  adaptation  to  new  surroundings,  or  as  the  result 
of  a  striving  to  complete  the  mutilated  organising 


*  Only  the  spinal  cord  fails  to  regenerate,  but  this  is  always  the 
case  when  the  grafted  portion  fails  to  unite  with  the  central  nerv- 
ous system  of  the  main  component. 

•f  Analogous  experiments  upon  other  animals  give  likewise  no 
firm  support  to  the  view  that  heteromorphosis  may  be  brought 
about  through  functional  adaptation.  Morgan's  (17)  experiments 
upon  earthworms  (Allolobophora  fostida)  give,  as  far  as  they  go, 
a  negative  answer.  In  the  experiments  in  question  the  posterior 
portions  of  two  worms  were  sewed  together;  from  one  of  these 
the  tail  was  amputated.  In  all  cases  where  regeneration  took 
place  tails  were  formed,  i.  e.,  the  part  which  was  cut  off,  not  the 
part  necessary  to  complete  the  organism  and  render  it  capable  of 
further  existence. 

Wetzel  (27)  has  made  similar  experiments  upon  Hydra.  He 
united  the  oral  portion  of  two  polyps  by  thp  aboral  end,  and  thus 
obtained  a  double  individual ;  one  head  was  afterwards  cut  off 
and  in  place  of  this  a  foot  regenerated  (page  71).  This  result 
is  the  opposite  of  Morgan's.  Wetzel  interprets  this  as  a  case  of 
heteromorphosis  (page  83),  but  in  view  of  the  small  number 
of  instances  in  which  such  results  were  observed,  he  is  not  willing 
to  ascribe  its  occurrence  to  the  influence  of  the  uncut  component 
upon  the  regenerating  one.  But  even  against  regarding  the  case 
in  question  as  heteromorphosis  at  all,  there  are  objections,  for  it  is 
not  impossible  that  during  the  time  elapsed  between  amputation 
and  regeneration  the  whole  of  the  mutilated  component  may  have 
been  absorbed  down  to  the  aboral  end  of  the  other  component, 
from  which,  then,  the  foot  might  have  been  produced  in  the 
normal  way  (cf.  Nussbaum,  20,  page  12).     Unfortunately,  Wetzel 


Coupled  with  the  occurrence  of  heteromorphosis  is  the 
question  of  the  polarity  of  the  organism.  Unfortunately,  the 
term  "polarity  "  is  used  with  many  different  shades  of  mean- 
ing. Fundamentally  a  purely  geometrical  conception,  it 
signifies  more  when  used  by  the  morphologist,  implying  not 
only  symmetry,  but  also  an  internal  cause  for  that  symmetry, 
by  virtue  of  which  every  particle  of  the  organism  has  the 
same  polar  relations  as  the  whole.  This  conception  is  based 
upon  facts  gathered  from  the  study  of  regeneration,  which 
show  that  the  smallest  possible  part  of  an  organism  capable 
of  regeneration  maintains  the  same  orientation  as  the  whole, 
from  which  it  was  cut.  For  example,  in  Hydra,  a  head  regen- 
erates from  the  oral  end  of  a  fragment,  and  a  foot  from 
the  aboral  end,  when  the  fragment  is  left  under  ordinary 
conditions.* 

By  imposing  various  external  conditions  upon  regenerating 
organisms  the  polar  relations  may  be  modified,  but  it  seems 
scarcely  justifiable  to  conclude  that  such  facts  do  away  with 
the  polarity  of  the  organism  concerned ;  certainly,  no  more 
so  than  to  maintain  that  the  fact  that  the  poles  of  a  magnet 
may  be  reversed  by  the  influence  of  a  more  powerful  magnetic 
force,  does  away  with  the  polarity  of  the  magnet. 

Nevertheless,  it  is  perhaps  unfortunate  that  the  word 
"polarity"  should  be  used  in  connection  with  the  living  sub- 
stance, for  in  that  case  one  involuntarily  assumes  the  occur- 
renceof  phenomena  of  attraction  and  repulsion  with  protoplasm 
as  the  basis.  At  least  as  far  as  animals  are  concerned  there  is 
no  indisputable  evidence  in  favor  of  this  assumption.  Obvi- 
ously, it  may  be  tested  best  by  means  of  grafting,  whereby 
tissues   differently   oriented    may   be   brought    into   organic 


records  in  his  paper  no  observations  controlling  this  possibility. 
Should  this  objection  prove  to  be  unfounded,  it  still  remains  that 
the  sole  positive  character  which  serves  as  a  basis  for  calling  the 
phenomenon  heteromorphosis,  viz.,  the  presence  of  gland  cells  in 
the  newly  formed  foot,  is  by  no  means  a  good  criterion.  The 
difference  between  the  gland  cells  and  the  epithelio-muscle-cells 
is  only  one  of  degree.  Nussbaum  (19,  page  278)  has  shown  that  all 
of  the  epithelio-muscle-cells  contain  secretory  granules,  the  gland- 
cells  of  the  foot  simply  containing  more.  And  further,  in  buds, 
transitional  stages  between  the  two  kinds  of  cells  are  found  at  the 
place  where  the  new  foot  is  to  be  formed,  i.  e.,  muscle-cells  are 
here  directly  transformed  into  gland  cells  in  the  course  of  ordinary 
budding. 

*  This  is  expressed  more  clearly  and  categorically  in  the  oft  quoted 
words  of  Nussbaum  (19)  as  follows:  "Auszerdem  mussen  wir  zur 
Erklarung  der  Erscheinungen  bei  unseren  Yersuchen  noch  die 
Annahme  machen,  dass  die  Zellen  wie  in  den  Funktionen  auch  in 
der  Struktur,  in  dem  Aufbau  ihrer  kleinsten  Theile  hoch  differen- 
zirt  seien,  dass  namlich  innen  und  auszen,  vorn  und  hinten  nicht 
allein  an  dem  ganzen  Individuum  ihre  voile  Geltung  haben, 
sondern  dass  die  axialen  Orientirungen  des  Individuums  in  den 
Orientirungen  seiner  kleinsten  Theile  begrtindet  seien.  Es  muss 
also  in  jeder  Zelle  ein  Vorn  und  Hinten,  ein  Innen  und  Auszen 
geben,  rechts  und  links  sind  dadurch  von  selbst  bestimmt .  .  .  und 
da  jede  Zelle  weiterhin  theilbar  gedacht  werden  muss,  diese  axiale 
Orientirung  auch  an  den  kleinsten  Theilen  der  Zellen  schon  vor- 
handen  sein "  (page  31S).  As  is  also  seen  from  a  later  publi- 
cation, Nussbaum  (20)  intends  the  above  to  apply  only  to  cells 
already  differentiated. 
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continuity.*  Even  then,  disturbances  arising  in  such  unions 
may  be  clue  to  a  variety  of  causes,  such  as  the  reversal  of 
structural  relations  upon  which  the  exercise  of  normal  func- 
tions are  dependent.!  and  are  not  to  be  compared  off-hand 
with  the  repulsion  of  like  poles  of  magnets.  Thus,  the  irreg- 
larities  resulting  in  the  reversed-tail  experiments,  where  two 
caudal  poles  are  placed  in  juxtaposition,  may  be  traced  to  the 
circumstauce  that  two  regenerative  centres  are  brought 
together.]; 

The  ouly  phenomenon  which  might  be  interpreted  as  the 
expression  of  some  general  organic  disturbance  resulting  from 
abnormal  polar  relations,  is  the  degeneration  which  set  in  in 
some  of  the  reversed  tails,  as  in  Case  3.  Also  in  Case  1,  where 
the  tail  regenerated  from  the  cranial  pole  was  so  perfect, 
indications  of  degeneration  could  be  made  out  which  involved 
both  epidermis  and  the  axial  musculature.  But  no  conclusion 
can  be  drawn  from  these  in  the  absence  of  careful  controlling 
experiments.  Even  should  it  turn  out  that  the  degeneration 
were  due  to  abnormal  position  of  parts,  it  could  not  be  shown 
that  therf  is  any  resemblance  to  magnetic  repulsion. § 

V.  Reactions  between  Tissues  Derived  from 
Different  Species. 

Partly  as  a  result  of  the  experiments  described  in  the  second 
section,  there  were  obtained  a  number  of  larvae  of  normal 
external  form,  but  which  were  composed  of  parts  derived  from 
two  distinct  species.  Many  of  these  were  kept  under  regular 
observation  for  a  considerable  length  of  time,  in  some  oases 


*That  the  union  of  such  differently  oriented  parts  is  easy  to 
accomplish  is  manifest  from  all  the  recent  experiments  in  the  trans- 
plantation of  animal  tissues  as  is  seen  from  the  results  of  Born, 
Wetzel,  Joest,  Morgan  and  myself. 

+  This  is  admirably  illustrated  by  Mall's  (16)  experiment  in 
reversing  a  coil  of  intestine  in  the  dog.  The  reversed  coil  heals 
perfectly  with  the  non-reversed  part,  but  the  peristaltic  movement 
takes  place  in  it  as  if  it  had  never  been  tampered  with.  The  heap- 
ing up  of  the  intestinal  contents  at  the  suture  eventually  results  in 
the  death  of  the  animal. 

t  This  is  in  substantial  agreement  with  Wetzel  (26)  who  concludes 
from  his  experiments  upon  Hydra  :  "  Dies  deutet  darauf  bin,  dass 
vielleicht  weniger  polare  Gegensatze  als  iiberhaupt  Abweichungen 
von  der  normalen  Gestalt  die  beschriebenen  Vorgiinge  bedingen." 
In  his  second  paper,  Wetzel  (27)  distinguishes  between  "Regenera- 
tionspolaritiit "  and  "  Verwachsunggpolaritiit."  While  these  ex- 
pressions do  not  seem  to  me  to  be  quite  apt,  the  distinction  made 
above  by  me  agrees  essentially  with  Wetzel's. 

§  Vochting  (92)  on  the  other  hand,  from  his  elaborate  study  of 
plant-grafting  comes  to  the  conclusion  that  the  polarity  of  the 
vegetable  cell  is  comparable  to  the  polarity  of  the  magnet.  In  the 
theoretical  discussion  of  his  results  he  states  (page  156):  "Wohl 
waien  wirim  Stande,  den  Gegensatz  der  Pole  dadurch  festzustellen, 
dass  wir  die  gleichnaniigen  und  ungleichnamigen  in  Beriihrung 
brichten  und  dadurch  zu  der  Regel  gelangten,  dass  die  ersteren 
s.ch  abstoszen,  die  letzteren  sich  anziehen, — ein  Anziehen  und 
Abstoszen,  das  sich  hier  freilich  nicht  in  freien  Bewegungen,  wohl 
aber  im  Wachsthum  auszert.  Wir  verfiihren  sonach  ganz  wie  der 
Physifcer,  der  die  Eigenscbaften  der  verschiedenen  Pole  des  Mag- 
neten  auch  dadurch  bestimmt,  dass  er  sie  auf  einander  wirken 
lasst." 


for  three  or  four  months  after  the  absorption  of  the  food  yolk.* 
The  general  biological  interest  attaching  to  such  heteroplastic 
combinations  is  naturally  great.  The  reactions  between  the 
tissues  of  distinct  species,  when  united  into  one  organism, 
deserve  careful  study.  Unfortunately,  the  present  material  is 
far  from  adequate,  but  certain  observations  were  made  which 
seem  to  be  of  importance.  These  are  here  recorded  in  the 
hope  that  they  may  be  supplemented  at  no  late  date. 

First  to  be  considered  are  those  larvae  in  which  the  tail-bud 
alone  was  transplanted.  In  this  combination  the  tissues  of 
the  one  species  greatly  preponderate  over  those  of  the  other. 
The  grafting  of  the  tail  by  itself  is  such  a  light  operation 
(succeeding  in  about  four  cases  out  of  live)  that  few  abnor- 
malities ever  result  therefrom.  The  larvae,  at  least  at  first, 
are  perfectly  normal  and  are  as  healthy  and  as  active  as  any 
which  are  born  in  freedom  and  not  experimented  upon.  The 
usual  development  of  blood-vessels  takes  place  in  the  tail,  with 
the  subsequent  incorporation  of  these  into  the  general  circu- 
latory system  of  the  individual.  The  blood  begins  in  time  to 
flow  freely  from  the  body  to  the  tail  and  back  again  to  the 
body.  Both  parts  are  at  first  equally  well  nourished  and  grow 
commensurately,  so  that  the  usual  aspect  of  the  tadpole  is  not 
changed  (Fig.  6,  PI.  X).  The  body-constituent  does  not 
immediately  cast  off  the  transplanted  tail  and  regenerate  a  new 
tail  of  its  own  species,  but  the  latter  persists  even  though  it  is 
of  a  different  species,  and  affords  a  perfect  substitute  for  the 
one  replaced.f  '-^ae  tail  preserves,  moreover,  in  a  general  way, 
its  specific  characters  even  after  months  have  elapsed,  so  that 
one  who  is  familiar  with  the  markings  of  the  respective 
species  would  have  no  difficulty  whatever  in  distinguishing 
grafted  specimens  from  normal  ones]). 


*  Born  made  extensive  experiments  in  combining  larvae  of  differ- 
ent species  or  even  genera,  as  in  the  case  of  Rana  esculenta  and 
Bombinator  igneus.  Owing,  however,  to  unfortunate  circumstances, 
none  of  these  combined  specimens  survived  the  operation  much 
over  three  weeks. 

tThis  is  different  from  the  result  which  Wetzel  obtained  from 
grafting  together  hydras  of  different  species  (grisea  and  fusca).  In 
this  case,  even  though  there  be  a  union  between  the  two  parts, 
each  part  completes  itself  by  regeneration  of  what  is  missing.  But 
when  the  two  pieces  (similarly  oriented  of  course)  are  of  the  same 
species,  no  regeneration  occurs,  for  then  the  two  unite  into  one 
complete  individual.  Wetzel  calls  attention  (page  88)  to  the 
difference  between  his  results  and  Born's,  who  found  no  regenera- 
tion from  either  when  two  pieces  of  different  species  were  joined. 
His  objection  to  the  comparison  between  the  results  in  Hydra  and 
the  Amphibian  embryo,  viz.,  that  in  the  latter  scarcely  any  regen- 
erative capacity  is  present  (referring  of  course  to  the  trunk-region), 
would  not  hold  in  the  case  of  my  experiments  with  the  tail,  where 
the  power  of  regeneration  is  very  great.  But  then,  as  Wetzel 
points  out,  the  union  between  pieces  of  hydras  of  different  species 
is  never  complete  and  the  one  part  does  not  react  to  stimuli  applied 
to  the  other.  Therein  seems  to  lie  the  chief  ground  for  the  differ- 
ence between  his  results  and  Joest's  (Lumbricidae),  with  which 
latter  mine  agree  in  essentials. 

}  The  specific  markings  in  later  stages  are  due  to  the  presence  of 
large  chromatophores,  situated  for  the  most  part  in  the  tissues 
underlying  the  epidermis.  It  seems  certain  that  such  cells  often 
cross  the  boundary  for  a  short  distance  from  one  species  to  the 
other,  although  it  is  difficult  to  demonstrate  this  actually,  since  the 
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The  regenerative  power  of  the  transplanted  tail  is  also 
normal  as  is  seen  from  the  following  experiment: 

Case  13.— The  tail  of  a  larva  of  R.  virescens  was  replaced 
by  the  tail  of  a  larva  of  R.  palustris,  in  the  manner  described 
above  (page  175).  Forty-eight  hours  later,  at  which  time  the 
sketch  (Fig.  21)  was  made,  the  tail  was  amputated.  The 
epidermis  from  the  virescens  body  had  then  pushed  out 
considerably  over  the  root  of  the  tail,  so  that  in  cutting  almost 
all  of  the  grafted  epidermis  (stippled  in  the  figure)  was 
removed.  But  a  considerable  portion  of  the  underlying  organs 
of  the  transplanted  piece  (shaded  in  the  figure)  remained,  and 
it  was  from  this  component  that  regeneration  took  place  in  all 
the  tissues  with  the  exception  of  part  of  the  epidermis.  The 
newly  grown  tail  was  of  normal  form  ;  and,  as  far  as  could  be 
observed,  it  had  the  characteristics  of  the  species  of  the  grafted 
stump  (palustris)  and  not  those  of  the  body  (virescens) 
(Fig.  4,  PI.  X). 


Fig.  21. Rana  virescens  with  tail  of  Kaua  palustris,  two  days  after 

transplantation,  showing  place  where  tail  was  amputated.  x  11.  For 
regeneration  see  Fig.  4,  PI.  X. 

This  was  seen  in  the  character  of  the  pigmentation  and 
especially  in  the  absence  of  the  large  black  blotches  along  the 
side  of  the  tail,  which  are  found  constantly  in  the  regenerated 
appendages  of  R.  virescens.  In  spite  of  the  insignificant  size 
of  the  grafted  stump  as  compared  with  the  whole  body,  and  in 
spite  of  the  fact  that  the  nourishment  conveyed  to  the  growing 
appendage  is  brought  there  in  blood  which  is  largely  derived 
from  the  body,  the  tissues  maintain  their  specific  characters.* 
(See  foot-note  page  191.) 

A  number  of  specimens  in  which  each  of  the  two  compo- 
nents formed  approximately  equal  parts  of  the  individual  were 
kept  under  observation.  In  all  the  cases  in  which  this  com- 
bination resulted  successfully,  R.  virescens  had  been  used  as 
the  head  component  and  R.  palustris  as  the  caudal.  Although 
the  reciprocal  combination  was  tried  in  a  considerable  number 
of  instances,  for  some  unknown  reason  it  never  resulted  in 
success.     The  palustris  embryo  being  somewhat  larger  than 


markings  are  referable  to  characteristic  groupings  of  the  pigment 
cells  rather  than  to  differences  between  the  individual  elements  of 
the  two  species.  These  circumstances  are  unfortunate  for  the 
present  purpose  and  conspire  to  add  a  source  of  error  in  the  inter- 
pretation of  observations. 

*I  had  hoped  to  obtain  more  definite  evidence  concerning  the 
influences  which  regulate  regeneration,  from  experiments  carried 
out  upon  these  lines.  But  owing  to  unfortunate  circumstances 
most  of  the  larvae  of  this  series  died.  Besides,  all  regenerated 
tails  deviate  somewhat  from  the  normal  type,  especially  as  regards 
pigmentation,  whicti  fact  would  bring  in  a  considerable  element  of 
uncertainty,  and  in  the  tail  I  have  not  been  able  to  find  any  other 
characters  which  could  with  safety  be  considered  diagnostic  of 
either  species. 


the  other,  it  was  found  advisable  to  cut  off  the  head  of  the 
former  in  the  constricted  region  just  behind  the  gill  arches, 
while  the  latter  was  cut  somewhat  further  back  where  its  cir- 
cumference is  greater.  On  this  account  at  least  part  of  the 
pronephros  and  possibly  also  the  rudiment  of  the  fore  leg  were 
duplicated,  but  without  disturbing  effect. 

Many  of  these  larvae  (nearly  thirty)  gave  promise  of  doing 
well.  They  passed  through  the  critical  stage  when  the  supply 
of  food-yolk  is  exhausted,  and  began  to  eat  and  to  shift  for 
themselves.  All  of  them  showed  the  characteristics  of  R. 
virescens  in  the  head  and  those  of  R.  palustris  in  the  body  and 
tail.  However,  no  sharp  line  dividing  the  two  constituents 
could  be  observed  after  the  yolk  and  ectodermal  pigment  was 
gone  (Fig.  5,  PI.  X). 

One  by  one  they  became  weakly,  decreasing  considerably  in 
size  and  finally  dying  unless  preserved.  Several  of  these  larvae 
lived  over  three  months ;  the  others  succumbed  at  various 
intervals. 

Only  one  (Fig.  5,  PI.  X)  passed  through  its  metamorphosis. 
The  operation  in  this  case  was  performed  on  April  6.  In  its 
larval  history  there  is  nothing  of  individual  importance  to 
note.  On  August  7,  its  forelegs  broke  through.  Its  metamor- 
phosis was  completed  on  August  10.  The  resulting  frog,  per- 
fectly normal  in  form,  was  much  smaller  than  usual,  being  but 
1.7  cm.  long.*  It  was  kept  in  a  terrarium  in  which  it  had 
access  to  a  pool  of  water.  Its  instincts  were  apparently  nor- 
mal, and  it  would  spring  about  catching  small  flies  and  other 
insects,  which  were  supplied  in  abundance.  On  August  27 
it  died  suddenly,  death  being  probably  due  to  overfeeding. 
The  specimen  was  placed  in  formalin  a  few  minutes  after  death 
ensued,  and  was  afterwards  photographed  (Fig.  25,  PI.  XI), 
magnified  approximately  two  and  a  half  diameters. 

The  little  frog  is  darker  than  any  of  the  specimens  of  either 
R.  virescens  (Figs.  23  and  24,  PI.  XI)  or  R.  palustris  (Fig.  26, 
PI.  XI)  which  I  have  examined-!  The  trunk  has  distinctly 
the  markings  of  R,  palustris  with  the  dark-brown  squarish 
spots  on  the  back  arranged  in  two  rows  on  a  lighter  field, 
which,  in  the  present  case,  is  much  darker  than  usual. J  The 
spots  are  relatively  larger  than  in  the  normal  palustris,  although 
I  have  had  no  specimen  which  was  as  young  as  this  for  com- 
parison. Both  pairs  of  legs  correspond  to  the  palustris  type 
in  the  arrangement  of  the  tubercles  as  well  as  in  the  markings 
of  the  skin.§ 

The  head  does  not  seem  at  first  to  resemble  that  of  the  nor- 
mal virescens  very  strikingly.  The  snout  is  much  too  blunt 
and  the  distance  between  the  eyes  too  great.  These  are,  how- 
ever, characteristics  of  the  youug  individual.  The  unusual 
protrusion  of  the  eyeballs  is  a  post-mortem  change.  There  is 
one  round  spot  in  front  of  the  palustris  region,  and  this  is  a 
virescens  marking,  and  the  characteristic  spot  on  the  top  of 


*The  larvae  of  R.  virescens  do  not  usually  complete  their  meta- 
morphosis until  the  following  season. 

f  For  descriptions  of  these  species,  see  Cope  (5). 

tThe  dark  color  has  been  considerably  exaggerated  in  the  figure, 
so  that  the  markings  on  the  body  hardly  show. 

£In  grafting,  the  rudiment  of  the  anterior  extremity  was  left 
intact  in  the  posterior  (palustris)  part,  and  at  least  part  of  the  rudi- 
ment was  left  in  the  anterior  (virescens)  component. 
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the  orbit  is  present,  though  not  very  well  defined.  The  lines 
running  from  the  nostrils  to  the  eye  and  to  the  shoulder  are 
not  very  distinct.  But  what  is  more  important  than  these 
color-markings,  the  arrangement  of  the  vomerine  teeth  is  like 
that  in  R.  virescens.  It  was  observed  too  that,  especially  in 
the  virescens  part,  the  characteristic  markings  made  their 
appearance  little  by  little.  Had  the  frog  lived  longer,  it  does 
not,  therefore,  seem  improbable  that  this  part  would  have 
become  more  virescens-like.  At  any  rate,  the  deviation  of  the 
bead  from  the  normal  virescens  type  is  not  in  the  direction  of 
the  palustris  type.  And  a  similar  statement  may  be  made 
with  regard  to  the  body,  for  its  general  darkness  in  color  can 
scarcely  be  regarded  as  a  virescens  character.  Each  com- 
ponent, then,  maintains,  on  the  whole,  its  own  specific  charac- 
ters, subject,  however,  to  certain  non-specific  modifications,  as 
in  the  cases  where  the  tail  alone  is  transplanted.  Of  course 
the  blood  derived  from  the  two  parts  is  completely  mixed  and 
there  is  beyond  doubt  an  interlacement  of  nerve-fibers  both  in 
the  spinal  cord  and  peripherally.  A  portion  of  the  palustris 
component  is  covered  over  by  virescens  epidermis  (page  177) 
and  the  virescens  nerves  running  to  this  region  must  pass 
through  the  connective  tissue  of  the  palustris  constituent. 
Wandering  cells,  pigmented  and  otherwise,  no  doubt  cross  the 
border  from  one  component  to  the  other.  But  all  of  these 
occurrences  are  found  in  the  development  of  the  normal  indi- 
vidual, and  are  of  the  nature  of  the  mixing  of  tissue-elements, 
rather  than  a  blending  of  their  characters.  In  addition  to  this, 
the  tissues  of  the  two  species  undoubtedly  may  influence  one 
another  in  various  ways,  as  is  well  known  in  the  case  of  plants. 
A  discussion  of  these  influences  in  the  absence  of  more  material 
would  be  premature.  It  will  suffice  here  to  repeat  that  the 
two  components  do  not  modify  one  another  in  the  direction  of 
their  respective  species.* 

Notwithstanding  the  fact  that  the  grafted  appendages 
described  in  the  beginning  of  this  section  are  nourished  and 
grow  normally  at  first,  their  later  history,  as  seen  from  the 
description  of  the  following  individual  cases,  seems  to  indicate 


*This  is  in  agreement  with  the  conclusions  reached  by  Vochting 
(24)  from  a  study  of  plant-grafting.  After  summing  up  the  various 
influences  of  stock  upon  scion  he  concludes  (page  112) :  "  Zu 
den  genannten  drei  Gruppen  von  Einfliissen  wurden  sich,  wenn 
ihre  Existenz  erwieeen  ware,  als  vierte  die  gesellen,  welche  als 
specifische  unterschieden  werden  mugen.  Das  Eigenthumliche 
ihre-  Wirkung  wurde  darin  bestehen,  dass  sie  Veranderungen  in 
der  specifi8chen  oder  systematisch  gegebenen  Form  hervorriefen, 
gomit  also  von  sehr  tiefgreifender  Art  waren.  —  Derartige  Einfliisse, 
angeblich  zwar  oft  beobachtet,  haben  sich  bei  naherer  TJntersuch- 
ung  in  der  Regel  als  Tauschungen  erwiesen.  Uns  selbst  ist  es  in 
keinem  unserer  zahlreichen  Versuche  gelungen,  ihre  Wirkung 
wahrzunebmen. — Durch  solche  Einfliisse  wurden  audi  die  soge- 
nannten  Pfropfhvbriden  hervorgerufen,  deren  Existenz  aber,  wie 
friiher  ausgefiihrt,  durchaus  zweifelhaft  ist." 

Also  Joest  (12),  who  made  numerous  successful  experiments  in 
■'.niting  earthworms  of  different  species  and  genera,  obtained  like 
results.  In  all  heteroplastic  combinations  each  part  was  found  to 
preserve  its  specific  characters,  coloration  included,  even  down  to 
the  minutest  observable  details.  And  even  in  cases  where  one  of 
the  components  regenerates  a  lost  part,  no  influence  upon  the 
regenerated  part  could  be  traced  to  the  component  of  the  other 
species. 


that  the  harmony  between  the  tissues  of  the  two  components  is 
not  permanent. 

Case  14.— A  tail  of  R.  virescens  was  grafted  in  normal  posi- 
tion to  the  body  of  a  palustris  larva.  The  operation  was  per- 
formed on  April  27th,  the  union  of  the  parts  being  very  exact. 
On  May  20th,  twenty-three  days  later,  signs  of  degeneration 
were  observed  in  the  tip  of  the  transplanted  piece.*  The 
degeneration  was  at  first  confined  to  the  tip,  and  was  apparent 
as  a  slight  shrinking  of  the  tissues  of  the  lin-fold  at  that  place, 
so  that  the  distal  end  of  the  notochord  projected  freely  beyond, 
as  may  be  seen  in  Fig.  7,  PI.  X,  which  is  taken  from  Case  16. 
After  this,  atrophy  proceeded  very  rapidly,  although  not  so 
rapidly  as  during  normal  metamorphosis.  On  May  31st,  eleven 
days  after  first  being  noticed,  almost  the  whole  of  the  trans- 
planted tissue  had  become  involved  in  the  degeneration  (Fig.  8, 
PI.  X).  At  the  time  degeneration  began,  and  even  after  it  had 
proceeded  so  far,  the  hind  extremities  were  represented  by  the 
merest  knob-like  projection  on  each  side  of  the  base  of  the  tail. 
Xo  metamorphosis  followed  the  resorption  of  the  tail.  De- 
generation was  confined  exclusively  to  the  grafted  tissue,  and 
involved  eventually  the  whole  of  it,  although  it  was  never 
entirely  absorbed.  The  larva  was  apparently  well  nourished 
and  grew  rapidly,  though  its  appearance  was  rather  grotesque 
owing  to  the  curious  shape  of  the  remains  of  the  tail  (Fig.  9, 
PI.  X).     On  July  28th  the  specimen  was  preserved. 

Case  15. — This  has  a  history  almost  exactly  similar  to  the 
foregoing.  The  atrophy  of  the  tail  was  somewhat  more  com- 
plete (Fig.  10,  PI.  X). 

Case  16. — The  combination  was  the  same  as  in  the  forego- 
ing. The  operation  was  performed  on  April  21.  As  in  the 
previous  cases  degeneration  began  early,  but  did  not  proceed 
beyond  the  initial  stages  (Fig.  7,  PI.  X)  until  several  months 
had  elapsed,  but  instead  the  tail  grew  to  an  unusually  great 
length.  The  grafted  part  in  which  the  blood  supply  was  ex- 
cessively rich,  was  distinctly  marked  off  from  the  root  by  the 
smaller  size  of  the  axial  musculature  (Fig.  11,  PI.  X).  On 
July  26  a  sudden  change  was  observed  in  the  tip  of  the  tail, 
which  then  became  very  deeply  pigmented.  Examination 
with  the  microscope  showed  that  the  blood-vessels  throughout 
the  tail  were  distended,  and  that  the  circulation  in  them  had 
practically  stopped.  At  this  time  the  hind  legs  were  fairly 
well  developed,  although  by  no  means  advanced  as  is  usual  at 
the  time  of  metamorphosis.  Degeneration  with  absorption  of 
the  tissues  proceeded  rapidly,  but  the  specimen  was  preserved 
two  days  later  before  the  process  was  completed. 

Case  17. — In  this  case  the  reciprocal  experiment  was  per 
formed.  A  palustris  tail  was  trasplanted  to  a  virescens  body. 
The  grafting  was  done  April  13.  Not  until  May  :il  were  any 
signs  of  degeneration  noted  (Fig.  12,  PI.  X).  Atrophy  of  the 
tail  proceeded  with  but  little  apparent  resorption  of  the  tissues, 
so  that  six  weeks  later  the  appearance  of  the  larva  in  gross 
was  quite  different  from  either  of  the  others  just  described 
(Fig.  13,  PL  X).     The  axis  of  the  tail  was  considerably  shriv- 

*  In  the  history  of  a  composite  specimen  where  the  tail  half  of  a 
larva  of  Rana  arvalis  had  been  transplanted  to  the  belly  of  a  larva 
of  Rana  esculenta,  Born  mentions  that  the  tail  tip  of  the  former 
showed  signs  of  atrophy  after  a  short  time,  page  561. 
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eled  but  not  much  shortened.  No  further  changes  were 
noticed  between  July  15,  when  the  photograph  was  taken, 
and  August  16  when  the  specimen,  otherwise  still  perfectly 
healthy,  was  preserved. 

In  addition  to  the  four  cases  just  described,  there  were 
others  in  which  the  incipient  stages  of  atrophy  were  noted. 
Two  of  these  were  palustris  larvae  with  viresceus  tails,  and  two 
were  virescens  larvae  with  palustris  tails.* 

On  the  other  hand  there  were  three  virescens  larvae  with 
palustris  tails  which  showed  no  signs  of  degeneration  in  the 
transplanted  tissues.  One  of  these,  the  case  described  above, 
in  which  a  portion  of  the  grafted  tail  was  amputated  and 
allowed  to  regenerate,  was  preserved  ninety-three  days  after 
the  operation,  and  the  others,  when  last  observed  four  months 
after,  were  perfectly  normal. 

Likewise,  in  some  of  the  cases  also  described  in  the  second 
section  (page  177),  where  a  small  portion  of  the  body,  includ- 
ing some  yolk,  was  transplanted  along  with  the  tail,  similar 
degenerative  phenomena  were  observed.  In  all,  five  specimens 
were  kept  for  forty  days  or  longer.  Two  of  these,  both  vires- 
cens larvae  with  palustris  tails,  became  weak,  seemed  poorly 
nourished,  and  died  at  the  expiration  of  forty  and  sixty  days 
respectively,  without  showing  any  particular  signs  of  atrophy 
of  the  tail.  In  two  others,  which  were  otherwise  apparently 
healthy,  the  tail  did  degenerate.  The  one  to  show  it  the 
earlier  was  a  palustris  larva  with  a  virescens  tail,  in  which 
degeneration  began  about  the  ninety-fourth  day  after  the 
operation,  and  proceeded  rapidly  in  much  the  same  way  as  in 
Case  1.  The  other  tail,  which  began  to  atrophy  on  the  one 
hundred  and  third  day,  was  R.  palustris  and  had  been  united 
to  a  virescens  body.  This  was  never  absorbed  as  in  the  first 
case,  but  had  an  appearance  much  like  that  described  in  Case 
16.  The  fifth  specimen  was  preserved  after  four  months,  and 
at  that  time  was  in  a  perfectly  healthy  condition. 

These  cases  may  be  summed  up  as  follows : 

Virescens  tails  grafted  to  palustris  larvae  always  degenerate 
(five  cases),  while  palustris  tails  grafted  to  virescens  bodies 
degenerate  in  fifty  per  cent,  (three)  of  the  cases. 

When  a  small  portion  of  the  body,  including  yolk,  is  trans- 
planted with  the  tail,  degeneration  begins  later  than  when  the 
tail  alone  is  removed. 

Two  possible  causes  of  the  premature  atrophy  suggest  them- 
selves. One  is  that  it  is  due  to  the  operation  of  grafting  itself, 
perfect  as  the  union  of  the  constituents  may  appear.f  The 
other  and  more  probable  one  is  that  there  is  an  incompati- 
bility between  the  tissues  of  the  two  species  whereby  the  pre- 
ponderant one  poisons,  or  at  least  fails  to  nourish  properly,  the 


*  In  three  of  these,  degeneration  was  first  noted  after  the  speci- 
mens had  been  stained  and  mounted.  They  had  lived  twenty-five, 
twenty-one  and  twenty-seven  days  respectively.  In  the  fourth, 
signs  of  atrophy  were  observed  on  the  twenty-fourth  day.  A  few 
days  later  this  specimen  died  from  an  unknown  cause. 

t  Unfortunately,  the  atrophy  of  the  tail  was  not  observed  until 
after  the  material  at  my  disposal  for  experimentation  was  ex- 
hausted. It  was,  therefore,  impossible  to  make  the  simple  experi- 
ment of  transplanting  a  tail  from  one  individual  to  another  of  the 
same  species.  This  would  either  have  proved  or  eliminated  defi- 
nitely this  first  possibility. 


other,  in  spite  of  the  perfect  anatomical  relations.*  In  favor 
of  this  view  there  is  some  evidence,  even  if  it  is  not  crucial. 
In  the  first  place  the  quantity  of  the  tissue  in  the  smaller  con- 
stituent is  an  element  to  be  considered.  When  part  of  the 
body  along  with  a  small  portion  of  yolk  is  transplanted  with 
the  tail,  degeneration  does  not  begin  until  very  much  longer 
after  the  operation  than  in  those  cases  where  the  tail  alone  is 
removed.  This  occurs  in  spite  of  the  fact  that  the  former 
operation  involves  more  vital  parts.  In  the  second  place,  when 
the  palustris  tissue  preponderates  greatly  over  that  of  vires- 
cens, degeneration  takes  place  in  all  cases,  while  in  the  reverse 
combination  this  defeneration  does  not  always  ensue,  and  when 
it  does,  it  assumes  a  different  form.| 

The  further  discussion  of  this  interesting  question  must  be 
postponed  until  a  more  systematic  series  of  experiments  is 
made,  and  above  all  until  sufficient  material  is  at  hand  for  a 
careful  histological  study  of  the  degenerative  processes. 

Summary. 

1.  The  embryos  of  Eana  virescens  and  Eana  palustris  are 
markedly  different  in  color.  The  specific  coloration  which  is 
due  to  pigment  and  yolk  granules,  is  common  to  all  cells.  In 
heteroplastic  combinations  of  embryos  of  these  species,  made 
accordiug  to  Born's  method,  it  is,  therefore,  possible  to  follow 
in  the  living  specimen,  as  development  proceeds,  the  movement 
of  any  group  or  layer  of  cells  with  respect  to  the  original  divid- 
ing line  between  the  two  constituents. 

2.  The  combination  of  body  and  head  of  one  species  with 
embryonic  tail-bud  of  the  other,  gives  the  following  informa- 
tion concerning  the  mode  of  growth  of  the  tail :  a)  The  epi- 
dermis passes  steadily  from  the  body  to  the  tail,  shifting  over 
the  underlying  structures,  so  that  one  week  after  grafting  the 
original  epidermis  of  the  tail-bud  covers  but  about  one-third 
(the  tip)  of  the  tail,  b)  The  musculature,  spinal-cord  and  noto- 
chord  increase  in  length  largely  by  apical  growth,  and  also, 
but  to  a  much  less  extent,  by  the  pushing  of  segments  (about 
three)  out  from  the  trunk  to  the  base  of  the  tail. 

3.  In  the  trunk  region,  the  shifting  of  the  epidermis  over 
the  underlying  organs  becomes  less  in  amount  as  the  head  is 
approached. 

4.  The  movement  of  the  epidermis  is  due  to  the  tension 
brought  about  by  the  rapid  apical  growth  of  the  tail,  and  the 
absence  of  a  corresponding  proliferating  centre  in  the  epider- 
mis at  the  tip. 

5.  The  oblique  course  taken  by  the  cutaneous  nerves  of  the 
trunk  and  tail  of  the  full  grown  larva  and  frog,  in  passing 
from  the  vertebral  column  to  their  ending  in  the  skin,  is  due 
to  the  ontogenetic  shifting  of  the  latter  from  its  original  posi- 
tion. 


*Disharmonic  combinations  are  well  known  in  plants.  See 
Vochting  (24),  page  100.  Born  (3)  also  touches  upon  this  question 
at  the  conclusion  of  his  paper. 

\  Of  interest  in  this  connection  are  the  results  obtained  by  L. 
Loeb  (15)  from  the  study  of  transplantation  of  skin  in  guinea-pigs. 
White  skin  transplanted  to  a  black  field  behaves  differently  from 
black  skin  removed  to  a  white  field.  The  former  sloughs  off  while 
the  latter  persists.  Loeb  traces  this  to  the  superior  regenerative 
power  of  the  dark  skin. 
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6.  After  amputation  of  the  tail,  the  peripheral  nervous  sys- 
tem is  regenerated  from  the  spinal  cord.  First,  a  single  nerve 
pair  arises  from  cells  lying  within  the  cord.  Part  of  these 
colls  pass  out  upon  the  nerve-root  and  form  a  large  ganglion. 
Later,  a  few  of  the  nerve-cells  wander  further  peripherally 
along  the  nerve-trunk,  forming  several  (at  most  three)  gangli- 
onic cell-groups.  These  represent  the  more  distally  situated 
ganglia,  lost  in  amputation,  which  are  never  entirely  replaced. 

7.  The  oral  end  of  an  amputated  tail-bud  has  a  considerable 
regenerative  capacity,  when  the  bud  is  transplanted  by  its  dis- 
tal end  to  the  body  of  another  individual.  The  structure  then 
regenerated  is  tail-like  in  form,  no  matter  to  what  part  of  the 
body  it  is  attached. 

s.  When  transplanted  so  as  to  replace  a  normal  tail  the 
resemblauce  to  the  latter  may  become  striking.  The  perfec- 
tion of  the  part  as  a  swimming  appendage  is  in  such  cases 
dependent  upon  the  exactness  with  which  the  corresponding 
tissues  of  the  respective  components  are  united.  If  the  union 
is  imperfect,  forked  tails  result. 

9.  The  cises  in  question  are  not  necessarily  to  be  regarded 
as  heteromorphosis  (tail  in  place  of  head  and  trunk),  for  the 
tail-like  appendage  is  to  be  considered  as  an  imperfectly  regen- 
erated trunk. 

10.  The  position  of  the  reversed  tail-stump  with  respect  to 
the  rest  of  the  organism  is  of  importance  during  regeneration, 
only  in  so  far  as  it  influences  the  degree  of  efficiency  of  the 
structure  regenerated.  Neither  the  present  nor  other  experi- 
ments indicate  that  the  influence  of  the  organism  as  a  whole 
upon  the  regenerating  part  is  able  to  bring  forth  a  hetero- 
morphic  structure,  functionally  adapted  out  of  material  which 
would  normally  produce  something  else. 

11.  In  combinations  between  embryos  of  two  species,  each 
component  maintains  its  specific  individuality.  The  modifi- 
cations which  may  arise  in  either  of  the  components  are  not  of 
the  nature  of  a  blending  of  specific  characters. 

12.  In  combinations  where  the  tail  alone  is  replaced  by  a 
tail  of  the  other  species,  the  latter  forms  at  first  a  perfect  sub- 
stitute for  the  original  tail.  Nevertheless,  in  the  majority  of 
cases,  the  grafted  appendage  atrophies  later  and  disappears 
almost  entirely,  long  before  the  larva  undergoes  its  metamor- 
phosis. 

13.  When  a  small  portion  of  the  trunk  is  transplanted  along 
with  the  tail,  atrophy  of  the  latter  is  considerably  delayed. 

1 1.  Also  when  the  two  components  are  united  in  the  region 
of  the  pronephros,  the  composite  larva  grows  normally  and 
may  remain  healthy  and  vigorous  for  many  weeks.  Only  in 
one  case,  however,  did  such  a  specimen  complete  its  metamor- 
phosis. The  frog  had  perfectly  normal  instincts  and  power  of 
co-ordination.  The  portions  derived  from  each  of  the  two 
species  could  nevertheless  be  distinguished  clearly  by  means  of 
color-markingi-.  and  other  specific  characters. 
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EXPLANATION  OF  PLATES. 

Plate  X. 

(All  photographs  taken  from  the  living  tadpoles.) 

Fig.  1.  Rana  virescens,  normal  with  the  exception  of  the  tip  of 
the  tail,  which  is  regenerated.     X  2. 

Fig.  2.  Rana  virescens,  with  regenerated  tail.  X  3^.  Note 
deepness  of  pigmentation  of  the  tail,  especially  the  large  blotches. 

Fig.  3.     Rana  palustris,  normal.     X  2. 

Fig.  4.  Case  13.  Rana  virescens,  with  tail  of  Rana  palustris, 
which  is  for  the  greater  part  newly  regenerated.     X  3. 

Fig.  5.  Head  of  larva  (including  gills)  Rana  virescens,  remain- 
der Rana  palustris.  Photograph  taken  one  hundred  days  after 
operation.     X  2.     Same  individual  as  frog  (Fig.  25). 

Fig.  6.  Rana  palustris,  with  tail  of  Rana  virescens.  Twenty- 
seven  days  after  operation.  Scarcely  perceptible  signs  of  atrophy 
in  tail-tip.     X  3J. 


Fig.  7.  Case  16.  Same  combination  as  Fig.  6.  Forty  days  after 
operation.     Tip  of  fin-fold  atrophied.     X  3|. 

Fig.  8.  Case  14.  Same  combination  as  Fig.  6.  Thirty-five  days 
after  operation.  Degeneration  of  transplanted  tail,  much  further 
advanced  than  in  Fig.  7.     X  3J. 

Fig.  9.     Case  14.     Seventy-seven  days  after  operation.     X  2>£. 

Fig.  10.  Case  15.  Same  combination  as  the  foregoing.  Eighty- 
one  days  after  operation.     X  2. 

Fig.  11.     Case  16.     Eighty-three  days  after  operation.     X  2-i. 

Fig.  12.  Case  17.  Rana  virescens  with  tail  of  Rana  palustris. 
Forty-eight  days  after  operation  (cf.  Fig.  7).     X  3}. 

Fig.  13.     Case  17.     Ninety-three  days  after  operation.     X  3. 

Fig.  14.  Case  1.  Rana  virescens  with  regenerated  reversed  tail 
of  another  individual.     Regenerated  thirty-eight  days.     X  3j. 

Fig.  15.     Case  1.     Regenerated  eighty-nine  days.     X  3. 

Fig.  16.  Case  4.  Same  combination  as  Fig.  14.  Tail  regene- 
rated forty-two  days.     Forked  spinal  cord.     X3J. 

Fig.  17.  Case  2.  Same  combination  as  in  Fig.  14.  Regenerated 
thirty-seven  days.     X  3J. 

Fig.  IS.  Case  5.  Combination  as  in  Fig.  14  except  that  both 
larvae  are  Rana  palustris.     Tail  regenerated  sixteen  days.     X  3i. 

Fig.  19.  Case  10.  Rana  palustris  with  reversed  tail  of  another 
larva  grafted  to  its  back.  The  transplanted  tail  has  regenerated 
from  both  ends  (twenty-two  days).     X  3}. 

Fig.  20.  Same  combination  as  in  Fig.  19  except  that  a  small  por- 
tion of  yolk  was  transplanted  with  the  tail.  Regenerated  sixteen 
days.    X  3J. 

Fig.  21.  Case  12.  Rana  palustris  with  accessory  tail  grafted  to 
the  back.     Twenty-one  days  after  operation.     X  3j. 

Fig.  22.  Case  11.  Same  combination  as  in  Fig.  21.  Sixty-nine 
days  after  operation.  Accessory  tail  to  a  great  extent  atrophied. 
X2i. 

Plate  XI. 

(All  specimens  preserved  in  formalin.) 

Fig.  23.    Rana  virescens,  adult  female  just  after  spawning.    X  f. 

Fig.  24.     Rana  virescens,  adult  male.     X  f. 

Fig.  25.  Same  individual  as  in  Fig.  5.  Head,  Rana  virescens  ; 
trunk  and  limbs,  Rana  palustris.  Preserved  one  hundred  and 
forty-three  days  after  operation,  or  seventeen  days  after  meta- 
morphosis.    X2J. 

Fig.  26.     Rana  palustris,  young  specimen.     X  h 


ENDOCARDITIS  DUE  TO  A  MINUTE  ORGANISM,  PROBABLY  THE  BACILLUS  INFLUENZA. 

(PRELIMINARY  REPORT.) 
By  Mabel  F.  Austin. 


(  From  the  Pathological  Laboratory  of  the  Johns  Hopkins  University  and  Hospital.) 


Endocarditis  of  infectious  origin  is  associated  with  the 
presence  of  many  species  of  pathogenic  bacteria;  although 
most  commonly  the  result  of  the  invasion  of  the  pyogenic 
cocci,  other  bacteria  are  capable  of  producing  the  characteristic 
lesions  of  the  disease.  Since  the  discovery  of  the  bacillus 
influenza  by  Pfeiffer  a  number  of  instances  of  endocarditis 
accompanying  influenza  have  been  described  clinically,  but 
thus  far,  although  this  micro-organism  has  been  found  in 
various  locations  in  the  body,  such  as  the  lungs  and  the 
meninges,  where  it  has  set  up  inflammatory  processes,  it  has 
not  been  demonstrated  in  the  anatomical  lesions  of  endocar- 
ditis.    There  have  come  to  autopsy  in  the  pathological  labora- 


tory during  the  last  three  years  three  cases  of  endocarditis  in 
which  bacilli  were  found  in  the  lesions  of  the  heart-valves 
agreeing  morphologically  with  the  influenza  bacillus,  and 
probably  identical  with  this  organism.  As  the  cases  are  of 
interest  on  account  of  their  probable  etiology  they  will  be 
reported  briefly  in  this  place. 

Case  1.— C.  K.  Colored.  Male,  age  20.  Autopsy  by  Dr. 
Flexner,  3/21/96. 

Anatomical  Diagnosis. — Acute  ulcerative  and  chronic  pro- 
liferative endocarditis  affecting  the  mitral,  aortic  and  tricuspid 
valves;  mitral  stenosis  and  insufficiency;  rupture  of  chordae 
tendineae  of    mitral  valve;   perforation  of  aortic   segments; 
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adhesion  of  leaflet  of  tricuspid  valve  to  ventricular  wall; 
globular  heart  thrombus;  cardiac  hypertrophy  and  dilatation; 
compression,  congestion  anil  infarction  of  the  lungs;  hemor- 
rhagic  nephritis;  oedema. 

Only  that  part  of  the  protocol  relating  to  the  heart  will  be 
given.  The  organ  is  enlarged,  weighing  together  with  the 
pericardium  1050  grams.  The  hypertrophy  affects  both  sides. 
The  tricuspid  valve  is  the  seat  of  thickening  and  the  segments 
have  become  united.  The  chordae  tendineae  are  likewise  thick- 
ened and  contracted  and  the  trabeculae  and  papillary  muscles 
are  bypertrophied.  The  cardiac  muscle  is  the  seat  of  marked 
fatty  degeneration.  In  the  apex  of  the  right  ventricle  there 
is  a  globular  thrombus  lightly  attached  to  the  wall.  The  left 
ventricle  is  especially  enlarged,  all  the  parts  being  bypertro- 
phied. The  chordae  tendineae  are  diffusely  thickened,  and 
they  are  also  the  seat  of  minute  excrescences  between  which 
small  erosions  exist.  Similar  vegetations  cover  the  margins  of 
the  segment  of  the  mitral  valve  and  the  endocardium  of  the 
auricle.  A  tendinous  cord  proceeding  from  the  right  papillary 
muscle  to  the  mitral  valve  is  ruptured  and  the  fresh  edges  of 
the  torn  thread  are  covered  with  recent  thrombi.  The  leaflets 
of  the  valve  are  grown  together  and  thickened.  A  consider- 
able mass  of  vegetations  extends  upwards  from  the  aortic  seg- 
ment of  the  mitral  valve  to  the  aortic  valve,  covering  the  inner 
surface  of  the  aortic  segments.  Several  perforations  exist  in 
the  right  segment. 

eriological  Examination. — The  cover-slip  preparations 
made  from  the  vegetations  of  the  cardiac  valves  are  crowded 
with  micro-organisms.  These  consist  of  small  bacilli,  usually 
straight,  but  sometimes  curved.  They  stain  both  solidly  and 
at  the  poles.  These  rods  are  chiefly  free,  but  many  are  also 
contained  within  the  protoplasm  of  leucocytes.  No  other 
form  of  micro-organism  was  found  in  the  cover-slips.  Cultures 
made  upon  agar  from  the  unopened  heart  gave  no  growth. 
After  opening  the  heart  second  cultures  were  made,  and  these 
grew  a  variety  of  micro-organisms  which  were  regarded  as 
accidental.  The  minute  bacillus  described  was  not  present  in 
the  rank  growth. 

Case  2.—W.  W.  Colored.  Male,  age  37.  Autopsy  by  Dr. 
Flexner,  10/22/96. 

Anatomical  Diagnosis. — Chronic  mitral  endocarditis  and 
stenosis;  sclerosis  of  coronary  arteries;  vegetative  and  ulcer- 
ative endocarditis  of  mitral  and  aortic  valves;  chronic  passive 
congestion. 

The  heart  is  bypertrophied,  its  weight  being  470  gram?. 
The  leaflets  of  the  mitral  orifice  are  thickened  and  grown 
together,  and  the  orifice  is  narrowed.  The  chordae  tendineae 
are  also  thickened  and  shortened.  The  edges  of  the  valve  are 
incompletely  covered  with  vegetations  which  can  be  traced 
from   this  situation  to  the  aortic  valve,  the  middle  segment 


of  which  shows  two  perforations.  The  tricuspid  valve  is 
free. 

Bacteriological  Examination. — Films  from  the  mitral  valve 
show  great  numbers  of  short  slender  bacilli,  sometimes  slightly 
curved.  These  show  distind  polar  staining.  Bj  Cram's  .Maui 
they  are  completely  decolorized.  Cultures  upon  agar-agar 
were  negative.  Sections  of  the  mitral  valve  stained  for  bacteria 
showed  large  numbers  of  organisms  similar  to  those  described 
in  the  cover-glass  preparations. 

CASE  3. — G.  M.  White.  Age  17  years.  Autopsy  by  Dr. 
Flexner,  2/22/98. 

Anatomical  Diagnosis. — Stenosis  of  the  pulmonary  artery; 
chronic  and  acute  endocarditis  of  pulmonary  valves;  vegeta- 
tive pulmonary  arteritis;  heart  hypertrophy;  hemorrhagic 
infarction  of  lungs;  chronic  passive  congestion. 

The  heart  is  enlarged,  weighing  -100  grains.  The  mitral  and 
aortic  valves  are  normal.  The  tricuspid  valve,  except  for  a 
hard  calcified  nodule  is  also  normal.  The  pulmonary  orifice 
is  stenosed ;  the  leaflets  of  the  valve  are  grown  together,  the 
segments  being  diffusely  thickened.  The  free  edges  of  the 
valves  are  covered  with  vegetations  which  extend  into  the  pul- 
monary artery  and  its  primary  branches. 

Bacteriolor/iral  Examination. — Film  preparations  made  from 
the  vegetations  upon  the  pulmonary  valve  and  artery  show 
many  polymorphonuclear  leucocytes  with  fragmented  nuclei. 
The  protoplasm  of  these  cells  is  filled  with  minute  bacilli,  and 
similar  organisms  are  found  outside,  probably  liberated  by 
disintegration  of  the  cells.  They  are  straight  or  curved  ami 
stain  either  uniformly,  or  more  deeply  at  the  poles.  Cultures 
on  agar-agar  from  the  unopened  heart  were  negative.  After 
opening  the  heart  and  some  handling  a  second  series  of  cul- 
tures was  made,  which  however  became  contaminated.  The 
minute  organism  seen  in  the  films  did  not  appear  in  these  con- 
taminated cultures.  Sections  of  the  pulmonary  valve  and 
artery  show  chronic  fibroid  thickening  with  recent  thrombi. 
In  these  thrombi  large  numbers  of  minute  bacilli  were  found. 
Sections  of  the  lung  show,  besides  the  chronic  congestion, 
similar  bacilli  which  occupy  the  alveolar  spaces. 

The  above  cases  present  an  infection  of  the  endocardium 
with  minute  bacilli  possessing  characteristics  in  common. 
The  morphology  of  the  bacilli,  their  staining  reactions,  and 
their  difficulty  of  culture  agree  with  the  properties  of  the 
bacillus  influenza.  Unfortunately,  the  organisms  were  not 
obtained  in  cultures,  so  that  one  link  in  the  chain  of  proof 
thai  the  organism  is  the  bacillus  of  influenza  cannot  be  sup- 
plied. Perhaps  the  conditions  under  which  the  cultures  were 
attempted  may  be  responsible  for  the  failure  to  obtain  growths 
■•ven  when  suitable  media  wric  employed.  On  the  other  hand 
the  vast  numbers  of  organisms  described  which  were  found 
upon  the  diseased  heart-valves  leave  no  question  of  their  causal 
connection  with  the  pathological  process. 
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OBITUAKY.-EDWAItD  P.  McKEOUGH. 


At  a  meeting  of  the  Class  of  Nineteen  Hundred  and  One,  of 
the  Johns  Hopkins  Medical  School,  held  October  the  twenty- 
first,  Eighteen  Hundred  and  Ninety-Nine,  the  following  resolu- 
tions were  adopted : 

Whereas,  It  has  pleased  God,  in  his  iufinite  wisdom,  to 
remove  from  our  midst  our  beloved  friend  and  classmate 
Edward  Patrick  McKeough ;  therefore  be  it 

Resolved,  That  we,  the  members  of  the  Class  of  Nineteen 
Hundred  and  One,  of  the  Johns  Hopkins  Medical  School,  do 
deeply  regret  the  loss  of  one  who  has  been  a  true  and  loyal 


man,  and  whose  life  and  character  will  ever  be  an  example 
for  his  friends  to  follow ;  and 

Resolved,  That  we  express  to  his  family  our  most  heartfelt 
sympathy  in  their  great  bereavement;  and 

Be  it  further  Resolved,  That  a  copy  of  these  resolutions  be 
sent  to  his  family  and  published  in  the  Bulletin  of  the 
Johns  Hopkins  Hospital. 

H.  P.  Parker,        1 

K.  T.  Comer, 

,,  ■„,.  >  Committee. 

Marion  Walker, 

J.  R.  Bosley, 


PROCEEDINGS  OF  SOCIETIES. 


THE  JOHNS  HOPKINS  HOSPITAL  MEDICAL  SOCIETY. 

Report  of  Gynaecological  Cases.    Dr.  Kelly. 

Case  1.  Extensive  Destruction  of  the  Sphincter. — This 
patient  was  an  old  syphilitic  with  extensive  ulceration  of  the 
bowel  which  had  been  present  for  a  number  of  years  and  for 
which  a  number  of  operations  had  been  performed.  The  dis- 
eased area  could  be  distinctly  felt  through  the  vagina  as  a 
rigid  fibrous  cord  extending  well  up  back  of  the  cervix  and  iu 
some  of  the  operations  (she  had  had  19)  the  sphincter  had 
been  destroyed  anteriorly,  leaving  a  boat-shaped  scar. 

I  operated  on  the  23rd  of  March  of  this  year  and  she 
remained  in  the  hospital  until  the  25th  of  April.  I  performed 
the  following  operation,  desiring  to  get  rid  of  this  restricted 
area,  and  restore  the  function  of  the  bowel  so  that  she  could 
have  easy  passages  and  be  able  to  control  them:  I  divided 
the  septum  freely  with  a  pair  of  scissors,  cut  across  the 
sphincter  and  turned  it  over  as  a  flap,  making  a  U-shaped 
incision  with  its  convexity  forward.  Then  I  followed  up  the 
bowel,  catching  it  with  forceps  and  pulling  it  down  and  dis- 
secting it  out  on  all  sides  with  scissors.  I  tied  a  great  many 
small  vessels,  dissected  out  the  levator  ani,  opened  the  perito- 
neum and  found  that  at  a  point  opposite  the  middle  of  the 
cervix  the  lumen  of  the  bowel  became  normal.  I  cut  the 
bowel  at  this  point,  brought  it  down  and  attached  the  pos- 
terior end  just  behind  the  sphincter.  Then,  by  a  somewhat 
complicated  plan  of  suturing,  I  attached  the  bowel  anteriorly 
and  at  the  sides  to  restore  the  sphincter.  The  result 
was  all  I  could  have  desired.  She  made  a  perfect  re- 
covery and  now  has  entire  control  over  the  function  of  the 
bowel. 

Case  2.  Carcinoma  Uteri. — This  patient  had  probably  the 
most  advanced  carcinoma  of  the  uterus  I  have  operated  upon 
satisfactorily  since  I  have  been  at  work  in  this  hospital.  The 
lower  part  of  the  uterus  was  destroyed  and  the  disease 
extended  anteriorly  so  far  that  there  was  some  doubt  about 
the  involvment  of  the  floor  of  the  bladder.  She  stood  a  pro- 
longed operation  of  about  two  hours  very  well.  Had  she  not 
been  in  such  good  condition  at  the  time  I  could  not  have 


attempted  it.  T  first  introduced  bougies  into  each  ureter  so 
as  to  have  them  under  observation  at  all  times.  This  is  a  sine 
qua  non  to  success  in  all  such  operations,  for  we  can  at  any 
moment  see  just  exactly  where  the  ureters  are.  I  then  made 
an  incision  in  the  vault  of  the  vagina  and  began  by  freeing 
the  bladder  from  the  vagina  and  separating  it  from  the 
uterus;  then  catching  the  uterus  at  the  fundus  I  pulled  it 
down  through  the  opening  in  the  vaginal  wall.  Next  I  tied 
off  the  vessels  of  the  broad  ligament  in  the  upper  part,  split 
the  uterus  in  two,  which  made  it  more  movable,  thus  enabling 
me  to  turn  the  two  portions  down  into  the  vagina  and  so  get 
at  them  more  readily.  I  removed  first  the  easiest  side,  taking 
care  to  get  as  far  as  possible  from  the  uterus  and  avoid  the 
ureter  which  was  constantly  in  view  ;  I  then  attacked  the 
more  difficult  side.  When  I  got  down  to  the  base  of  the 
broad  ligament,  I  was  able  to  show  very  well  the  risks  one 
experiences  when  the  ureter  is  not  catheterized.  It  could 
have  been  doubled  on  itself  and  if  the  bougie  had  not  been  in 
place  I  might  have  felt  perfectly  safe  in  thinking  it  at  some 
other  point  than  the  place  it  really  occupied.  I  amputated 
the  diseased  portion  of  the  ureter,  incised  the  bladder  and 
stitched  tha  ureter  to  it.  The  patient  has  done  very  well  ever 
since  and  there  is  every  reason  to  believe  that  she  will  make  a 
good  recovery. 

I  think  we  are  going  to  occupy  a  very  different  attitude 
towards  these  carcinoma  operations  in  the  future.  We  are 
coming  back  to  the  vaginal  operation,  but  this  will  be  per- 
formed in  a  different  way  from  former  methods.  Fifteen 
years  ago  the  uterus  was  always  removed  by  vaginal  hysterec- 
tomy. It  was  skinned  out,  this  being  done  to  avoid  the 
danger  of  tying  the  ureters,  but,  of  course,  bits  of  carcinoma- 
tous tissue  were  always  left  iu.  Some  of  us,  to  avoid  this, 
went  over  to  the  abdominal  route.  Drawing  our  inferences 
from  the  operations  performed  on  the  surgical  side  of  the 
house  in  breast  cancer,  we  thought  we  should  get  better 
results  by  removing  the  glands  with  the  uterus.  We  did 
some  satisfactory  operations,  taking  out  all  the  pelvic  glands 
we  could  find.  Very  painstaking  and  thorough  examinations 
made  by  Dr.  Cnllen  in  our  laboratory  showed,  however,  that 
our  conclusions    were   not   warranted   and   that   the   disease 
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extended  directly  up  from  the  cervix,  the  glands  being 
involved  only  in  the  late  stages,  or  in  cases  that  were 
not  operable.  I  have,  therefore,  come  back  to  the  vaginal 
operation,  performing  it,  however,  in  a  new  way.  I  make 
an  incision,  begin  above  and  work  down,  splitting  the 
uterus  and  with  bougies  in  the  ureters  so  as  to  know  at  all 
times  where  they  are.  All  that  is  necessary  is  a  patient  that 
has  not  been  so  weakened  by  hemorrhages  or  disease  that  she 
will  not  be  able  to  stand  a  prolonged  operation.  I  am  glad 
for  many  reasons  to  come  back  to  this  operation  again. 

Case  3.  Excessive  Growth  of  Fat. — A  patient  thirty  years 
of  age  came  in  the  other  day  because  of  an  enormous  develop- 
ment of  fat  in  the  body  and  I  removed  the  large  mass  before 
you  from  the  abdominal  wall.  She  had  a  pendulous  abdomen 
and  was  glad  to  get  rid  of  some  of  the  superfluous  fat  so  as  to 
enable  her  to  walk  around  with  comfort.  Her  weight  was  285 
pounds  and  this  mass,  which  is  larger  than  the  ordinary 
woman's  whole  belly,  was  removed,  the  edges  of  the  wound 
being  brought  together  without  tension.  It  weighs  7,450 
grams  and  forms  an  interesting  contrast  to  a  small  lipoma  of 
the  thigh  about  the  size  of  my  fist  that  I  removed  a  few  days 
before. 

Dr.  Welch  :  It  is  of  interest  that  the  prognosis  is  relatively 
favorable  after  hysterectomy  for  uterine  cancer.  This  is,  of 
course,  due  to  the  late  period  at  which  metastases  are  prone 
to  appear.  There  are  two  forms  of  cancer  of  the  uterus,  the 
llat-celled  of  the  cervix  and  the  adeno-carcinoma  of  the  body. 
The  latter  originates  in  the  mucous  membrane,  extends  down 
slowly  into  the  wall  of  the  uterus  and  it  is  a  significant  fact 
that  the  metastases  occur  generally  quite  late.  It  is  as  if  the 
wall  of  the  uterus  was  a  sort  of  case  and  prevented  the  ready 
entrance  of  the  cells  into  the  lymphatic  or  blood  current,  as 
occurs  with  cancers  developing  in  the  interior  of  ovarian  cells. 
The  flat-celled  epithelioma  does  not  form  secondary  deposits 
in  the  lymphatic  glands  so  readily  as  most  cancers  do  and  this 
is  true  in  general  of  flat-celled  epithelioma. 


NOTE   ON   NEW  BOOKS. 


The  Mechanics  of  Surgery  :  comprising  detailed  descriptions,  illus- 
trations and  lists  of  the  instruments,  appliances  and  furniture 
necessary  in  modern  surgical  art.  By  CharlesTruax.  (Chicago, 
1899.) 

The  object  of  this  book  is  to  present  to  surgeons  careful  detailed 
descriptions  of  instruments  used  in  surgical  operations,  and  also  of 
instruments  for  general  medical  research,  such  as  microscopes, 
thermometers,  stethoscopes,  sphygmographs,  aesthesiometers, 
dynamometers,  etc.  The  work  seems  carefully  and  judiciously 
done,  and  the  result  is  a  book  of  great  utility  to  the  surgeon  and 
physician.  The  descriptions  of  instruments  are  very  complete, 
and  the  accompanying  illustrations  are  helpful  to  those  who  wish 
to  identify  instruments  and  determine  in  their  own  minds  what 
they  may  use  for  particular  operations.  The  information  is  exact 
and  covers  the  more  recent  surgical  appliances  like  Laplace's 
anastomosis  forceps  and  Murphy's  button.  It  is  difficult  to  call  to 
mind  any  surgical  instrument  of  permanent  value  which  may  not 
be  found  described  or  pictured  in  this  handsome  volume  of  1000 


pages.  The  author  deserves  great  credit  for  the  thorough  manner 
in  which  he  has  worked  out  his  ideal  of  the  utility  of  such  a  book. 
He  has  avoided  trenching  upon  technical  ground,  and  yet  has 
produced  a  very  helpful  handbook. 


BOOKS   RECEIVED. 


Seventeenth  Annual  Report  of  the  Provincial  Board  of  Health  of 
Ontario.  Being  for  the  year  1S98.  Printed  by  urder  of  the 
Legislative  Assembly.  1899.  Svo.  XXXVIII +  322  pages. 
Warwick  Bros.  &  Rutter,  Toronto. 

Report  of  the  Commissioners  of  the  District  of  Columbia  for  the  year 
ended  June  30,  1898.  Vol.  III.  [Health  Department.]  8vo. 
261  pages.  5  maps.  1898.  Government  Printing  Office,  Wash- 
ington. 

United  Stales  Treasury  Department,  Marine  Hospital  Service.  Centen- 
nial Year.  Annual  report  of  Supervising  Surgeon  General  of  the 
Marine-Hospital  Service  of  the  United  States  for  the  fiscal  year 
1898.  8vo.  855  pages.  1899.  Government  Printing  Office, 
Washington. 

A  History  of  the  Chronic  Degenerative  Diseases  of  the  Central  Nervous 
System.  By  Thomas  Kirkpatrick  Monro,  M.  A.,  M.  D.,  1895.  Svo. 
82  pages.     Alex.  MacDougall,  Glasgow. 

Atlas  of  Diseases  of  the  Skin ,  including  an  Epitome  of  Pathology  and 
Treatment.  By  Prof.  Dr.  Franz  Mracek,  of  Vienna.  Authorized 
translation  from  the  German.  Edited  by  Henry  W.  Stelwagon, 
M.  D.,  Ph.  D.  With  63  colored  plates  and  39  full-page,  half-tone 
illustrations.  1S99.  12mo.  199  pages.  (Saunders'  Medical 
Hand-Atlases).     W.  B.  Saunders,  Philadelphia. 

The  Mechanics  of  Surgery  :  comprising;  detailed  descriptions,  illus- 
trations and  list  of  the  instruments,  appliances  and  furniture 
necessary  in  modern  surgical  art.  By  Charles  Truax.  1899. 
8vo.     1024  pages.    Chicago. 

Report  of  the  Board  of  Managers  of  the  Pennsylvania  Hospital  to  the 
Contributors,  at  their  annual  meeting  held  fifth  month  second, 

1898.  Comprising  the  report  of  the  department  for  the  sick  and 
wounded  and  of  the  departments  for  the  insane,  etc.  Svo.  108 
pages.     1897-98.     Avil  Printing  Co.,  Philadelphia. 

Thirty -fifth  Annual  Report  of  the  Trustees  of  the  Boston  City  Hospital, 
with  report  of  the  Superintendent,  February  1,  1898,  to  January  31, 

1899,  inclusive-  1899.  8vo.  206  pages.  Municipal  Printing 
Office,  Boston. 

Illuslrirte  Rundschau  der  Medici nisch-Chirurgischen  Technik.     Her- 

ausgegeben   von   Gustav    Beck.     1898.    Jahraang    1.     Svo.    416 

pages.     1898.     K.  J.  Wyss,  Bern. 
Mount  Sinai  Hospital  Reports.     Volume  one  for  1898.     Edited  for 

the  Medical  Board  by  Paul  F.  Munde,  M.  D.,  LL.  D.     8vo.     343 

pages.     1899. 
Thoracic  Resection  for  Tumors  Growing  from  the  Bony  Wall  of  the 

Chest.     By  F.  W.  Parham,  M.  D.     1899.     Svo.     147  pages.     New 

Orleans. 
Cavendish  Lecture :  On  the  Etiology  and  Diagnosis  of  Cerebro- Spinal 

Fever.    By   William  Osier,  M.  D.     [Reprinted  from  the  "  West 

London  MedicalJournal."]     1S99.     8vo.    46  pages.     John  Bale, 

Sons  &  Danielsson,  Ltd.,  London. 
An  Introduction  to  Dermatology.    By  Norman  Walker,  M.  D.     With 

a  frontispiece.    29  plates  and  34  illustrations  in  the  text.     1899. 

8vo.     247  pages.     John  Wright  &  Co.,  Bristol. 
Our  Baby:     For  Mothers  and  Nurses.     By  Mrs.  Langton    Hewer. 

Sixth  edition.     Revised,  1899.     12mo.     154  pages.    John  Wright 

&  Co.,  Bristol. 
Metropolitan  Asylums'  Board.     Annual  Report,  1898,  Vol.  I.     1899. 

8vo.     114  pages.     McCorquodale  &  Co.,  Limited,  London. 
Metropolitan  Asylums' Board.    Annual  Report,  1898,  Vol.  II.    Thir- 
teenth  Report   of    the  Statistical  Committee  with    Appendices. 

1899.    8vo.     192  pages.     McCorquodale  &  Co.,  Limited,  London. 
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THE  JOHNS  HOPKINS  HOSPITAL  REPORTS. 
Volume  I.     423  pages,  99  plates. 

Report  in  Pathology. 

The  Vessels  and  Walls  of  the  Dog's  Stomach;  A  Study  of  the  Intestinal  Contraction; 

Healing  of  Intestinal  Sutures;  Reversal  of  the  Intestine;  The  Contraction  of  the 

Vena  Portae  and  its  Influence  upon  the  Circulation.     By  F.   P.   Mall,  M.  p. 
A    Contribution   to   the    Pathology    of   the   Gelatinous  Type   of   Cerebellar   Sclerosis 

(Atrophy).     By  Henry  J.  Berkley,  M.  D. 
Reticulated  Tissue  and  its  Relation   to  the  Connective  Tissue   Fibrils.      By   r.    f. 

Mall,  M.  D. 

Report  in  Dermatology. 
Two  Cases  of  Protozoan  (Coccidioidal)  Infection  of  the  Skin  and  other  Organs.     By 

T.  C.  Gilchrist,  M.  D.,  and  Emmet  Rixford,  M.  D.  . 

A  Case  of  Blastomycetic  Dermatitis  in  Man;  Comparisons  of  the  Two  Varieties  of 

Protozoa,  and  the  Blastomvces  found  in  the  preceding  Cases,  with  the  so-called 

Parasites  found   in   Various  Lesions  of  the  Skin,  etc.;   Two  Cases  of   Molluscum 

Fibrosum;  The  Pathology  of  a  Case  of  Dermatitis  Herpetiformis  (Duhnng).     By 

T.  C.  Gilchrist,  M.  D. 

Report  in  Pathology. 
An  Experimental  Study  of  the  Thyroid  Gland  of  Dogs,  with  especial  consideration 

of  Hypertrophy  of  this  Gland.     By  W.  S.  Halsted,  M.  D. 


Volume  II.     570  pages,  with  28  plates  and  figures. 

Report  in  Medicine. 

On  Fever  of  Hepatic  Origin,   particularly  the  Intermittent  Pyrexia  associated  with 

Gallstones.    By  William  Osler,  M.  D. 
Some  Remarks  on  Anomalies  of  the  Uvula.     By  John  N.  Mackenzie,  M.  D. 
On  Pyrodin.     By  H.  A.  Lafleur,  M.  D. 
Cases  of  Post-febrile  Insanity.     By  William  Osler,  M.  D. 
Acute  Tuberculosis  in  an  Infant  of  Four  Months.     By  Harry  Toulmin,  M.  D. 
Rare  Forms  of  Cardiac  Thrombi.     By  William  Osler,  M.  D. 
Notes  on  Endocarditis  in  Phthisis.    By  William  Osler,  M.  D. 

Report  in  Medicine. 
Tubercular  Peritonitis.    By  William  Osler,  M.  D. 
A  Case  of  Raynaud's  Disease.     By  H.  M.  Thomab,  M.  D. 
Acute  Nephritis  in  Typhoid  Fever.    By  William  Osler,  M.  D. 

Report  in  Gynecology. 
The  Gynecological  Operating  Room.     By  Howard  A.  Kelly,  M.  D. 
The  Laparotomies  performed  from  October  16,  1889,  to  March  3,  1890.     By  Howard 

A.   Kelly,   M.  D.,   and  HUNTER  Robb,   M.  D. 
The  Report  of  the  Autopsies  in  Two  Cases  Dying  in  the  Gynecological  Wards  with- 
out   Operation;    Composite    Temperature    and    Pulse    Charts    of    Forty    Cases   of 

Abdominal  Section.     By  Howard  A.  Kelly,  M.  D. 
The  Management  of  the  Drainage  Tube  in  Abdominal  Section.    By   Hunter  Robb, 

M.  D. 
The  Gonococcus  in  Pyosalpinx;  Tuberculosis  of  the  Fallopian  Tubes  and  Peritoneum; 

Ovarian   Tumor;    General    Gynecological   Operations    from    October    15,    18S9,    tc 

March  4,  1890.     By  Howard  A.  Kelly,  M.  D. 
Report  of  the  Urinary  Examination  of  Ninety-one  Gynecological  Cases.     By  Howabd 

A.  Kelly,  M.  D.,  and  Albert  A.  Ghriskey,  M.  D. 
Ligature  of  the  Trunks  of  the  Uterine  and  Ovarian  Arteries  as  a  Means  of  Checking 

Hemorrhage  from  the  Uterus,  etc.     By  Howard  A.  Kelly,  M.  D. 
Carcinoma  of  the  Cervix  Uteri  in  the  Negress.     By  J.  W.  Williams,  M.  D. 
Elephantiasis  of  the  Clitoris.     By  Howard  A.  Kelly,  M.  D. 
Mvxo-Sarcoma  of  the  Clitoris.     By  Hunter  Robb,  M.  D. 
Kolpo-Ureterotomy.     Incision  of  the  Ureter  through   the  Vagina,   for  the  treatment 

of  Ureteral  Stricture;  Record  of  Deaths  following  Gynecological  Operations.     By 

Howabd  A.  Kelly,  M.  D. 

Report  in   Surgery,  I. 
The  Treatment  of  Wounds  with  Especial  Reference  to  the  Value  of  the  Blood  Clot 

in  the  Management  of  Dead  Spaces.     By  W.  S.  Halsted,  M.  D. 
Report  in  Neurology,  I. 
A  Case  of  Chorea  Insaniens.     By  Henry  J.  Berkley,  M.  D. 
Acute  Angio-Neurotic  Oedema.    By  Charles  E.  Simon,  M.  D. 
Haematomyelia.    By  August  Hoch,  M.  D. 
A  Case  of  Cerebro-Spinal  Syphilis,  with  an  unusual  Lesion  in  the  Spinal  Cord.    By 

Henry  M.  Thomas,  M.  D. 

Report  in  Pathology,  I. 
Amcebic  Dysentery.  By  William  T.  Councilman,  M.  D.,  and  Henri  A.  Laeleus,  M.  D. 


Volume  III.     766  pages,  with  69  plates  and  figures. 
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Report  in  Pathology. 

Multiple  Lympho-Sareomata,  with  a  report  of  Two  Cases.     By  Simon  Flexner,  M.  D. 
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SCIENTIFIC  LABORATORIES.* 

By  Professor  William  Keith  Brooks  of  Johns  Hojikins  University. 


I  regret  that  I  am  one  of  those  who  have  learned  to  call  the 
century  that  is  now  drawing  to  a  close  our  century.  I  find  my 
chief  recreation  and  inspiration  in  reflecting  upon  that  great 
extension  of  natural  knowledge  which  we  owe  to  the  master 
minds  of  the  nineteenth  century.  I  would  not  have  you  infer 
that  I  do  not  hope  for  a  share  in  some  of  the  great  things  of 
the  future,  although  I  do  find  it  hard  to  remember  that  the 
difficulties  which  our  great  men  have  overcome,  their  struggles, 
and  failures,  and  successes,  are  even  now  becoming  ancient 
history;  that  the  thoughts  and  the  hopes  of  the  audience 
which  is  now  best  worth  addressing  are  in  the  future.  The 
great  men  of  the  nineteenth  century  have  won  results  that  can 
never  be  forgotten;  but  the  sympathy  of  those  who  remember 
the  small  beginnings  of  these  great  results,  the  patience,  the 
courage,  and  the  untiring  industry  by  which  each  little  step 
was  won,  will  soon  be  a  thing  of  the  past. 

Some  of  you,  who  hear  me  to-day,  may  hope  to  see  things  that 
our  poets  have  only  dreamed — many  things  that  no  poet  ever 
has  dreamed,  uo  prophet  foreseen,  things  that  it  hath  not 
entered  into  the  heart  of  man  to  conceive;  but,  as  you  enter 
upon  your  inheritance  of  great  opportunities,  will  it  not  be 
well  to  remember  that  they  are  an  inheritance?  Not  that  it 
will  matter  to  the  men  who  are  gone,  whether  they  are  remem- 
bered  or   forgotten.     It  has  been  my  good  fortune  to  know 


*  Address  delivered  at  the  dedication  of  the  Biological  Laboratory 
of  Western  Reserve  University,  June  13,  1S99. 


some  of  the  great  scientific  discoverers  of  our  clay,  while  I 
believe  that  I  know  others  still  more  intimately  through  their 
works  and  the  story  of  their  lives,  and  through  the  records  of 
their  influence  upon  others;  and  I  believe  I  may  honestly 
assert,  in  their  name,  that  hope  of  remembrance  by  posterity 
had  little  part  in  their  inspiration.  It  is  not  in  their  interest, 
but  in  yours,  that  I  ask  you  to  be  mindful  of  your  debt  to 
them.  If  the  men  of  the  twentieth  century  find  themselves 
better  equipped  for  the  discovery  of  truth  than  any  who  have 
gone  before,  if  they  have  more  and  better  means  for  the 
extension  of  natural  knowledge  and  the  relief  of  man's  estate, 
they  owe  most  of  their  advantages  to  the  pioneers  of  the  nine- 
teenth century.  Now,  a  pioneer  is  a  man  who  has  faced  diffi- 
culties; one  who  has  made  his  own  opportunities.  Often  is  he 
one  who  has  brought  out  of  this  struggle  those  high  qualities 
of  fearlessness,  and  independence,  and  tenacity  of  purpose,  and 
single-minded  honesty,  which,  important  everywhere,  are  abso- 
lutely essential  for  progress  in  science.  To  be  what  is  com- 
monly called  self-made,  either  in  generations  or  in  men,  is  not 
a  distinction  but  an  advantage.  It  is  for  this  reason  that  I  ask 
you  to  keep  warm  your  sympathy  for  the  men  who  have  done 
great  works  in  science  in  the  past,  with  scanty  facilities,  and 
in  the  face  of  difficulties. 

In  order  to  duly  estimate  the  full  importance  and  the 
grandeur  of  the  century  which  is  now  nearing  its  close,  espe- 
cially as  regards  man's  increased  power  over  nature,  and  the 
application  of  that  power  to  the  needs  of  human  life,  we  must, 
Bays  Wallace,  compare  it,  not  with  any  preceding  century,  or 
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even  with  the  last  thousand  years,  but  with  the  whole  period 
of  human  history;  yet  it  is  not  the  progress  in  science  which 
this  century  has  made,  but  the  means  and  the  opportunities 
for  still  greater  progress  which  it  lias  put  into  the  hands  of 
future  generations,  which  has  seemed,  to  thoughtful  men,  to 
be  its  great  distinction.  One  of  the  most  important  instru- 
ments for  scientific  discovery  which  the  nineteenth  century  has 
put  into  the  hands  of  the  twentieth  is  the  scientific  laboratory _ 
This  too  is  one  of  its  latest  gifts,  for  it  is  only  within  very 
recent  years  that  all  the  books  and  apparatus  and  appliances 
ami  material  that  are  needed  for  the  advancement  of  great 
departments  of  natural  knowledge  have  been  brought  together 
in  buildings  constructed  for  the  purpose,  and  placed  under  the 
supervision  and  direction  of  investigators  who  are  qualified  to 
use  all  these  great  advantages  and  opportunities  for  the  pro- 
motion of  knowledge  and  for  the  instruction  and  training  of 
students.  The  last  quarter  of  the  nineteenth  century  is  em- 
phatically the  birthday  of  laboratories,  although  the  needs  of 
different  departments  of  knowledge  were  not  all  recognized  or 
provided  for  at  the  same  time.  The  chemical  laboratory  has 
come  down  to  us  from  the  days  of  alchemy,  and  we  are  told 
that  there  have  been  astronomical  observatories  in  Europe  for 
five  hundred  years,  but  most  of  the  scientific  laboratories 
which  are  so  characteristic  of  our  day  are  very  modern.  The 
form  of  application  to  the  U.  S.  Treasury  for  alcohol  for  scien- 
tific purposes  free  of  duty  says  that  this  law  "is  not  held  to 
include  'physical,'  'mechanical,'  'electrical,3  or  'pathological' 
laboratories,  or  any  other  laboratory  which  has  been  developed 
since  Feb.  21,  1873,  when  the  law  was  passed." 

It  was  my  good  fortune  to  have  a  share  in  one  of  the  first 
attempts  to  organize  laboratory  instruction  in  natural  science 
in  Cleveland,  and  I  hope  you  will  pardon  me  if,  ou  this  occa- 
sion, my  mind  runs  back  to  this  old  undertaking.  In  1875 
three  young  men  who  had  begun  to  train  themselves  as  natur- 
alists came  together  for  their  summer  vacation  at  their  homes 
in  Cleveland.  They  were  Theodore  B.  Comstock,  afterwards 
President  of  the  University  of  Arizona;  Albert  H.  Tuttle,  now 
Professor  of  Biology  in  the  University  of  Virginia,  and  myself. 
We  were  filled  with  enthusiasm  for  our  work,  and,  like  all 
earnest  students  from  Chaucer's  day  to  this,  as  glad  to  teach  as 
to  learn,  and  we  determined  to  organize  a  summer  class  for 
laboratory  instruction  in  zoology  and  botany.  Money  for  our 
expenses  was  liberally  supplied  by  E.  K.  Winslow,  Leonard 
Case,  and  other  citizens ;  the  authorities  granted  us  the  use  of 
the  old  high-school  building  on  Euclid  avenue,  near  Erie  street, 
and  we  were  soon  able  to  issue  notices  of  our  undertaking,  and 
invitations  to  all  who  wished  to  join  the  class,  asking  them  to 
do  so  without  the  payment  of  any  fee.  Some  twenty-five  were 
soon  enrolled,  most  of  them  teachers,  some  from  a  distance,  and 
work  was  hegun  with  a  class  which  shared  all  the  earnestness 
and  enthusiasm  of  their  instructors.  We  had  daily  lectures  or 
demonstrations,  followed  by  four  or  five  hours  of  work  in  the 
laboratory,  while  two  afternoons  in  each  week  were  given  to 
excursions  to  Eocky  River,  Cuyahoga  Falls,  and  other  places 
favorable  for  the  out-of-door  study  of  nature.  As  a  small 
steamboat  had  been  placed  at  our  service,  we  made  two  excur- 
sions upon  the  lake,  and  thus  gave  to  the  class  an  opportunity 
to  learn  the  use  of  the  naturalist's  dredge  for  collecting  the 


animals  of  the  bottom.  Our  work  was,  in  part,  the  study  of 
the  animals  and  plants  which  we  obtained  on  these  expeditions, 
and  we  also  made  use  of  a  supply  of  marine  animals  which  had 
been  gathered  for  the  purpose  at  the  seashore. 

I  do  not  know  that  I  can  trace  any  continuity  between  this 
summer  class  of  1875  and  the  beautiful  and  thoroughly 
equipped  Biological  Laboratory  in  which  we  have  met  to-day; 
but  the  anecdote  may  serve  to  remind  some  of  those  who  will, 
in  future  years,  make  use  of  the  resources  and  facilities  which 
are  here  so  liberally  supplied,  that  they  owe  the  modern  scien- 
tific laboratory  to  men  who  were,  for  the  most  part,  obliged  to 
do  their  work  without  aid  from  others.  In  making  this  great 
gift  to  the  men  of  the  twentieth  century,  they  of  the  nineteenth 
bid  you  "Godspeed"  in  the  use  of  this  great  agent  for  the 
service  of  your  race,  for  they  are  sure  that,  in  your  hands,  it 
will  make  known  to  mankind  wonders  of  nature  which  eye 
hath  not  yet  seen  nor  ear  heard.  They  charge  you,  however, 
not  to  forget  that  opportunities  do  not  make  success;  for  the 
greatest  success,  in  science  as  in  all  other  works,  has  been  won 
by  men  who  made  their  opportunities.  A  good  horse  helps  the 
traveler  on  his  way,  but  he  who  rides  because  he  is  not  able  to 
walk  is  not  likely  to  make  a  long  or  a  successful  journey. 
Some  tell  us  that  there  is  a  law  of  evolution,  a  necessary 
principle  of  universal  progress,  that  carries  things  along;  that 
the  great  advances  in  scientific  knowledge  which  have  been 
made  in  our  day  will  continue  to  run  on  by  virtue  of  this 
principle — that  if  the  heirs  of  all  the  ages  will  but  wait  until 
they  come  to  man's  estate  their  inheritance  will  drop  into  their 
laps.  I  have  no  patience  with  this  sort  of  nonsense.  Natural 
laws  are  not  agents  who  do  things,  but  generalizations  from 
an  experience  which  seems  to  teach,  among  other  things,  that 
progress  is  neither  necessary  nor  universal.  I  am  sorry  to  say 
that  my  own  experience  of  life  tells  me  that  it  is,  unfortunately, 
a  little  easier  to  stand  still  or  to  slip  backward  than  to  go  up 
hill.  The  only  necessary  law  of  progress  that  I  can  discover  is 
that  it  is  necessary  to  fight  pretty  hard  for  everything  worth 
the  getting,  and  that  it  is  no  light  or  easy  task  to  keep  what 
has  been  won.  There  have  been  dark  ages  in  human  history, 
and  periods  of  great  intellectual  activity  have  been  followed  by 
periods  of  stagnation  and  decay.  Natural  knowledge  is  not  like 
the  corn  that  grows  while  we  sleep ;  for,  if  the  price  of  civil 
liberty  is  eternal  vigilance,  the  price  of  intellectual  liberty  is 
vigilance  even  more  alert  and  untiring. 

The  scientific  men  of  the  nineteenth  century  do  not  fear  for 
their  successors.  They  are  confident  that  you  will  not  be 
found  wanting  in  the  high  qualities  that  win  success,  although 
the  road  ahead  of  us  looks  very  much  like  that  over  which  we 
have  come,  with  a  few  smooth,  easy  places,  and  many  that  are 
rough  and  hard.  They  have  no  fear  that  you  will  be  pauper- 
ized by  prosperity,  but  if  you  take  it  for  granted  that  you  are 
destined  to  great  things  because  you  have  great  opportunities 
and  great  advantages,  your  end  will  be  disappointment  and 
decay;  for  you  are  destined  to  do  nothing  except  what  you 
determine  to  do,  and  fight  for,  and  succeed  in  doing.  To  you 
they  intrust  the  full  fruition  of  the  scientific  laboratory.  They 
consign  it  to  you  with  confidence,  and  without  fear;  but  they 
do  not  believe  any  one  will  charge  them  with  boasting,  if  they 
assert  that  it  has  not  been  entirely  fruitless  in  their  hands;  for 
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a  history  of  scientific  laboratories  during  the  last  thirty  years 
would  be  a  history  of  all  that  is  most  notable  and  distinctive 
of  this  period,  as  compared  with  those  that  have  gone  before. 
It  is  a  history  that  no  one  man  can  write,  and  a  bare  enumera- 
tion of  the  discoveries  that  have  been  made  by  the  methods  of 
the  laboratory  would  far  exceed  the  limits  of  my  time  and  of 
your  patience. 

Wallace,  in  his  recent  book  on  the  Wonderful  Century,  gives 
a  list  of  the  inventions  and  practical  applications  of  science 
which  aie  perfectly  new  departures,  and  which  have  also  so 
rapidly  developed  as  to  have  profoundly  affected  many  of  our 
habits,  and  even  our  thoughts  and  our  language;  so  that  they 
are  comparable,  in  their  effects  upon  mankind,  to  the  telescope 
and  the  printing-press  and  the  mariner's  compass  and  geometry 
and  writing.  He  finds  that  while  there  have  been  only  seven 
of  these  scientific  inventions  of  the  first  rank,  in  all  human 
history  up  to  the  end  of  the  eighteenth  century,  there  have 
been  thirteen  in  the  nineteenth,  and  of  these  thirteen,  eleven 
are  the  products  of  the  laboratory.  The  seven  great  inventions 
which  Wallace  enumerates  for  all  preceding  ages,  are  alpha- 
betical writing,  Arabic  numerals,  printing,  the  thermometer 
and  barometer,  the  telescope,  the  steam-engine  and  the  mariner's 
compass;  while  his  list  for  the  nineteenth  includes  railways, 
steamships,  electric  telegraphs,  the  telephone,  lucifer  matches, 
gas  illumination,  electric  lighting,  photography,  the  phono- 
graph, Eoentgen  rays,  spectrum  analysis,  anaesthetics,  and 
antiseptic  surgery.  Whether  we  agree  with  Wallace  that  these 
thirteen  are  the  greatest  inventions  of  our  century  or  not,  all 
will  agree  that  they  are  very  great  inventions,  with  boundless 
possibilities  for  the  service  of  man,  and  that  most  of  them  are 
the  products  of  the  methods  of  the  laboratory. 

But  I  would  not  have  you  suppose  that  they  are  the  greatest 
or  thi'  best  products  of  work  in  laboratories  ;  for  the  improve- 
ment in  our  material  resources  is  not  the  end  which  thoughtful 
men  have  found  most  worthy  of  their  devotion.  If  natural 
knowledge  were  only  a  sort  of  fairy  godmother,  ready  to 
furnish  her  pets  with  shoes  of  swiftness,  swords  of  sharpness, 
and  omnipotent  Aladdin's  lamps,  so  that  they  might  have 
telegraphs  to  Saturn,  and  see  the  other  side  of  the  moon,  and 
thank  God  they  are  better  than  their  benighted  ancestors, 
Huxley  tells  us  that  he,  for  one,  should  not  greatly  care  to  toil 
in  the  service  of  natural  knowledge.  "I  think,"  says  he,  "I 
should  just  as  soon  be  quietly  chipping  my  own  flint  ax,  after 
the  manner  of  my  forefathers  a  few  thousand  years  back,  as  be 
troubled  with  the  endless  malady  of  thought  which  now  affects 
us  all,  for  such  a  reward.  But  I  venture,"  he  asserts,  "to  say 
that  such  views  are  contrary  alike  to  reason  and  to  fact." 
Laboratories  have  done  better  things  for  mankind  than  the 
ai  of  material  comforts,  and  I  believe  that  one  of  these 
better  things — not  by  any  means  one  of  the  best,  but  still  a 
thing  well  worth  doing — has  been  to  teach  some,  who  would 
not  otherwise  have  learned  the  lesson,  the  dignity  of  manual 
labor  and  the  value  of  skilled  labor.  In  plain  English,  a 
laboratory  is  the  place  for  labor,  a  workshop.  Every  one  who 
is  well  trained  in  its  methods  is  a  handicraftsman,  a  skilled 
workman. 

If  you  were  asked  what  workmen  best  show  how  much  may 
be  done  by  training  to  develop  the  latent  delicacy  and  exact- 


ness of  human  fingers  and  human  eyes,  you  would,  no  doubt, 
think  o(  tlie  engraver  and  the  watchmaker.  A  watch,  so  well 
made  that  it  tells  the  passing  seconds  through  a  long  human 
life,  and  is  as  accurate  after  all  these  years  as  when  it  was  new, 
is  a  wonderful  example  of  skilled  workmanship.  When  we 
reflect  that  technical  training  can  give  to  human  hands  the 
delicacy  and  firmness  to  cut  in  hard  steel  the  engraving  for  a 
treasury-note,  with  every  line  so  true  that  a  lens  must 
be  used  to  show  the  excellence  of  the  work,  it  is  not  strange 
that  the  engraver  should  be  selected  to  show  what  manual 
training  can  accomplish;  but  I  hope  you  will  not  charge  me 
with  arrogance  if  I  assert  that  the  best  examples  of  technical 
skill  are  to  be  found  in  scientific  laboratories.  In  an  address 
to  workingmen,  Huxley  thus  asserts  his  right  to  speak  to  his 
audience  with  authority:  "The  fact,"  he  says,  "is,  I  am,  and 
have  been  any  time  these  thirty  years,  a  man  who  works  with 
his  hands— a  handicraftsman.  I  do  not,"  he  declares,  "  say  this 
in  the  broadly  metaphorical  sense  in  which  fine  gentlemen,  with 
all  the  delicacy  of  Agag  about  them,  trip  to  the  hustings  about 
election  time,  and  protest  that  they  too  are  workingmen.  I 
really  mean  my  words  to  be  taken  in  the  direct,  literal  and 
straightforward  sense.  In  fact,  if  the  most  nimble-fingered 
watchmaker  will  come  to  my  workshop,  he  may  set  me  to  put 
a  watch  together,  and  I  will  set  him  to  dissect — say — a  black 
beetle's  nerves.  I  do  not  wish  to  vaunt,"  says  Huxley,  "but  I 
am  inclined  to  think  that  I  shall  manage  my  job  to  his  satisfac- 
tion sooner  than  he  will  do  his  piece  of  work  to  mine.  In  truth, 
anatomy,  which  is  my  handicraft,  is  one  of  the  most,  difficult 
kinds  of  mechanical  labor,  involving  as  it  does  not  only 
lightness  and  dexterity  of  hand  but  sharp  eyes  and  endless 
patience." 

But  to  tear  down  or  take  to  pieces  is  not  to  build  up,  and 
some  who  admit  that  the  study  of  anatomy  calls  for  long 
t  raining  may  nevertheless  assert  that  the  work  of  the  anatomist 
is  not  constructive  but  destructive.  It  is  to  show  the  error  of 
this  assertion  that  I  ask  you  to  listen  to  a  short  outline  of  a 
bit  of  constructive  work  of  great  delicacy  which  is  carried  on 
daily  in  biological  laboratories.  The  zoologist  uses  many  line 
tools,  among  them  the  sharp-pointed  dart  which  he  dissects 
out  from  the  sting  of  the  bee,  but  he  often  needs  to  study 
complicated  organisms  which  are  too  minute  or  too  delicate 
for  such  rough  implements.  When  he  wishes  to  study  the 
structure  of  some  organism  too  small  or  too  delicate  for  ordinary 
dissection,  and  too  opaque  for  examination  with  a  microscope, 
he  cuts  it  up  into  sections  or  slices  which,  when  properly 
prepared,  will  be  transparent  and  favorable  for  examination 
with  a  microscope.  The  apparatus  which  he  uses  for  this 
purpose  is  so  exact  that  a  skillful  hand  may,  by  means  of  it, 
cut  sections  so  thin  that  two  days,  of  eight  hours  each,  are 
needed  for  cutting  into  sections  an  object  an  inch  long,  one 
cut  and  the  return  of  the  knife  for  the  next  cut  being  made 
every  two  seconds.  If  to  this  be  added  the  time  given  to 
handling  the  delicate  sections,  to  placing  them  in  order,  and 
to  their  preparation  for  examination  with  a  microscope — work 
so  delicate  that  fingers  and  eyes  are  taxed  to  their  utmost 
limit — more  than  two  weeks  of  uninterrupted  labor  must  he 
bestowed  upon  an  object  an  inch  long,  before  it  is  ready  to  be 
studied,  and  before  the  real  task  begins. 
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The  mere  examination  with  a  microscope  of  twenty  or  thirty 
thousand  sections  is  the  work  of  weeks,  but  this  alone  will  not 
accomplish  the  purpose  of  the  student.  His  aim  is  to  gain  a 
knowledge  of  the  organism  as  a  whole,  as  it  would  appear  if  it 
were  enlarged  as  much  as  the  section  under  the  microscope; 
and  he  must  therefore  combine  all  the  thirty  thousand  sections 
in  a  single  view.  Now,  the  human  mind  cannot  grasp  thirty 
thousand  objects  at  one  time,  or  directly  compare  them  with 
each  other,  and  if  the  student  is  to  picture  to  himself  the 
organism  as  it  would  be  if  all  the  sections  were  replaced  in 
series,  he  must  acquire  the  art  of  reconstructing,  in  wax  or 
clay,  oi'  on  paper,  or  in  his  mind,  solid  objects  from  transverse 
sections.  If  the  master  mechanic  who  is  able  to  build  a  ship 
from  drawings  of  sections  and  elevations  is  a  skilled  workman, 
no  one  can  refuse  the  same  name  to  a  naturalist  who  thus 
reconstructs  an  organism  from  sections.  Every  one  knows  the 
practical  value  of  the  ship-builder's  work,  but  the  naturalist  is 
often  asked  what  reason  there  is  for  all  his  hard  labor.  I  have 
observed,  however,  that  they  who  ask  why  students  in  labora- 
tories work  so  hard  are  commonly  the  very  persons  who  assert 
that  the  higher  education  of  our  young  men  breeds  habits  of 
idleness,  and  unfits  them  for  the  serious  work  of  life.  You 
remember  that  Montaigne  tells  us  consistency  is  the  last  thing 
we  can  expect  from  human  beings,  since  he  asserts  that  men 
"  change  as  that  beast  that  takes  the  color  of  the  place  wherein 
it  is  laid  "  ;  but  you  will,  no  doubt,  agree  that  one  who,  while 
asking  why  students  in  laboratories  work  so  hard,  asserts  that 
work  in  laboratories  encourages  idleness,  does  not  merit  the 
serious  consideration  of  those  who  try  to  be  consistent. 

It  has  always  been  the  lot  of  the  majority  of  mankind  to 
earn  their  bread  by  doing  common-place,  tiresome  things,  in 
common-place,  tiresome  ways,  and  if  education  made  young 
men  reluctant  to  do  their  duty  in  that  state  of  life  to  which  it 
shall  please  Clod  to  call  them,  it  would  be  a  mistake.  But  I 
do  not  know  any  way  to  find  out  what  is  that  state  of  life  to 
which  a  young  man  is  called,  except  to  give  him  the  oppor- 
tunity to  train  and  develop  all  his  faculties  to  the  limit  of  his 
capacity,  in  order  that  he  may  discover  what  is  that  state  of  life 
in  which  he  can  do  the  best  for  himself  and  the  most  for  his 
fellowmen.  Some  look  upon  the  college  with  distrust  because 
they  fear  that  it  may  foster  a  tendency  to  esteem  men  because 
of  some  mere  accident  of  birth,  or  position,  or  opportunity, 
rather  than  for  their  inherent  worth.  I  do  not  feel  able  to  say 
whether  social  rank  is  or  is  not  becoming  more  marked  among 
us.  The  problem  is  too  difficult  for  me,  and  there  seems  to  be 
much  to  be  said  on  both  sides;  but  I  do  not  believe  that  the 
most  radical  of  socialists  sees  any  sign  of  the  establishment  of  an 
aristocracy  of  learning.  In  fact,  many  an  old-fashioned  peda- 
gogue sighs  for  the  return  of  the  day  when  the  village  should 
all  declare  how  much  he  knew. 

If  it  is  true  that  human  sympathies  are  growing  narrow 
instead  of  broad,  I  do  not  believe  that  this  can  be  laid  to  the 
door  of  education;  for  the  modern  university,  with  its  scientific 
laboratories,  seems  to  me  to  be  distinctively  democratic  in  its 
influence.  However  the  case  may  have  been  with  what,  forty 
years  ago,  was  called  the  education  of  a  gentleman,  it  seems  to 
me  to  be  one  of  the  services  of  the  scientific  laboratory,  that  it 
has  taught  to  that  part  of  mankind  which  has  leisure  and 


opportunities,  that  manual  skill  is  a  thing  to  be  held  in  honor, 
both  as  a  means  for  reaching  mechanical  results,  and,  still 
more,  as  a  way  to  train  the  mind.  One  need  not  be  very  old  to 
remember  the  day  when  it  was  held  a  baseness  to  write  fair,  or 
to  exhibit  mechanical  efficiency  of  any  sort.  Even  at  the 
present  day,  we  find,  now  and  then,  in  a  scientific  laboratory, 
a  young  man  who  asserts  that  he  cannot  draw,  although  he 
quickly  discovers  the  deficiency  in  his  early  training  and  seeks 
to  correct  it. 

Fifty  years  ago  many  men  who  called  themselves  educated 
were  mere  untrained,  undeveloped  children  in  manual  skill, 
and  some  of  them  were  proud  of  their  incompetency  ;  for  noth- 
ing would  have  more  surprised  them  than  an  assertion  that 
their  inability  to  help  themselves  with  their  hands  was  a  badge 
of  ignorance,  although  they  would,  no  doubt,  have  treated  the 
assertion  with  the  contempt  which  they  thought  it  merited. 
Artists  ami  physicians  were  trained  workmen,  but  the  artist 
was  looked  down  upon  as  a  Bohemian,  outside  the  pale  of  good 
society.  He  was  expected  to  receive  the  notice  of  the  elect 
with  proper  humility,  and,  keeping  himself  in  his  place,  to 
learn  that  admiration  for  his  work  gave  no  claim  to  personal 
respect.  While  the  high  character  and  sterling  worth  of  the 
medical  man  have  always  won  respect,  his  skill  in  the  use  of 
his  hands  was  long  held  by  those  who  were  superior  to  any 
such  weakness,  to  place  him  beneath  the  lawyer  and  the 
clergyman  in  the  social  scale.  "  If  such  a  woman,"  says  Major 
Pendennis,  "chooses  to  run  away  with  her  uncle's  doctor,  and 
marry  below  her  rank, — why,  1  don't  think  it  a  laughing  matter, 
hang  me  if  I  do."  Major  Pendennis  was  an  old  fogy,  and  the 
world  moves;  for  Oliver  Wendell  Holmes,  M.  D.,  tells  us,  in 
1881,  that  "  An  English  bishop  proclaimed  the  fact  before  an 
assembly  of  physicians  the  other  day  that  he  was  not  'ashamed 
to  say  that  he  had  a  son  who  was  a  doctor.'  Very  kind  that 
was  of  the  bishop,"  says  Dr.  Holmes,  "and  very  proud  his 
medical  audience  must  have  felt.  Perhaps  he  was  not  ashamed 
of  the  Gospel  of  Luke,  the  beloved  physician,  or  even  of  the 
teachings  which  fell  from  the  lips  of  One  who  was  a  carpenter, 
and  the  son  of  a  carpenter." 

I  doubt  whether  any  one  now  thinks  that  an  artist  or  a 
physician  who  has  trained  his  hands  and  his  eyes  is,  on  this 
account,  any  less  worthy  of  esteem  and  respect  than  one  who 
has  undertaken  to  educate  his  mind  by  neglecting  his  body.  I 
also  believe  that  the  change  is  due  in  no  small  degree  to  the 
influence  of  laboratories;  for  out  of  the  laboratory  for  research 
in  pure  science  there  has  grown,  on  the  one  hand  the  technical 
school,  and  on  the  other  the  manual-training  school  and  the 
kindergarten  ;  while  a  view  of  the  very  nature  of  education 
itself  which  the  professor  of  the  old  school  would  have  branded 
,  as  dangerous,  if  not  positively  wicked,  has  come  to  be  univers- 
ally accepted.  The  old  view  of  education,  which  had  come 
down  to  us  from  mediaeval  times,  was  that,  since  the  body  is 
essentially  base  and  material,  while  the  mind  is  something  of  a 
different  and  higher  nature,  so  unfortunate  as  to  be  shut  up  for 
a  time  in  a  vile  body,  the  true  way  to  train  the  mind  is  to  get 
at  it  directly,  neglecting  the  body  ;  although  the  old-fashioned 
pedagogue  found,  as  a  practical  matter,  that  he  could  not  get 
even  the  Latin  grammar  into  the  mind  of  a  common  school-boy 
without  severely  exercising  a  part  of  the  boy's  anatomy  which 
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shows  little  fitness  lor  improvement  by  exercise.  There  are 
still  some,  no  doubt,  who  view  with  alarm  as  savoring  of 
materialism,  the  assertion  that  our  bodies  are  part  of  our  minds, 
and  that  bodily  training  is  mental  training,  although  it  is  hard 
to  imagine  what  would  have  been  the  astonishment  of  good 
Bishop  Berkeley,  had  he  been  told  that  any  one  would  be  dis- 
quieted, well  nigh  two  hundred  years  after  the  publication  of 
the  essay  on  Human  Knowledge,  by  the  conviction  that  the 
bodies  which  we  see  and  feel  and  use,  and  the  brains  which  we 
discover  by  reflection,  are  part  of  our  minds.  At  any  rate,  the 
educational  reform  has  come  about,  and  the  truth  that  bodily 
training  is  mental  training  has  penetrated  our  whole  educa- 
tional system.  A  man  who  is  unable  to  use  his  hands  in  the 
ordinary  affairs  of  life  is  now  considered  to  be,  in  so  far,  not 
learned  but  incapable,  and  no  more  worthy  of  honor  than  those 
ants  which  are  so  helpless  that  they  starve  to  death  in  sight  of 
food  when  they  are  deprived  of  the  service  of  their  slaves. 

You  will  tell  me,  however,  that  while  it  is  undoubtedly  a 
good  thing  to  teach  a  few  foolish  people  what  a  little  common 
sense  should  have  taught  them  long  ago,  it  is  not  a  great  thing. 
I  quite  agree  with  you.  The  educational  reform  which  has 
been  brought  about  by  scientific  laboratories  is  only  one  of 
their  small  fruits,  although  we  could  better  spare  some  famous 
inventions  ;  for,  small  as  it  is.  it  is  an  intellectual  fruit,  and  not 
a  mere  addition  to  our  material  comforts,  and  I  need  not  tell 
you  that  all  the  greatest  services  which  science  has  rendered 
to  mankind  are  intellectual  services.  "While  it  is  by  her  works 
that  science  is  justified,  her  temple  is  not  the  patent-office  but 
the  laboratory.  While  first  undertaken  for  some  purpose  of 
the  sort  which  is  commonly  called  practical,  each  advance  in 
natural  knowledge  has  led  inevitably  to  profound  changes  in 
our  thoughts  about  nature,  and  in  our  views  of  our  own  places 
in  nature,  and  of  the  range  and  limits  of  our  mind.  "  What,"' 
asks  Huxley,  '-could  seem  wiser,  from  a  mere  material  point 
of  view,  more  innocent,  from  a  theological  one,  to  an  ancient 
people,  than  that  they  should  learn  the  exact  succession  of  the 
seasons,  as  warnings  for  their  husbandmen  ;  or  the  position  of 
the  stars,  as  guides  to  their  rude  navigators?  But  what  has 
grown  out  of  this  search  for  knowledge  of  so  merely  useful  a 
character?  You  all  know  the  reply;  astronomy — which,  of 
all  sciences,  has  filled  men's  minds  with  general  ideas  of  a 
character  most  foreign  to  their  daily  experience,  and  has,  more 
than  any  other,  rendered  it  impossible  for  them  to  accept  the 
beliefs  of  their  fathers." 

What  is  true  of  astronomy  is  true  of  all  the  other  depart- 
ments of  science.  Their  greatest  and  most  practical  results, 
those  which  have  most  influenced  the  human  mind,  those  that 
mankind  can  least  afford  to  spare,  are  intellectual  results.  For 
while  each  advance  has  seemed,  at  first,  to  lead  to  intellectual 
disaster,  more  mature  thought  and  better  judgment  have  soon 
led  mankind  to  value  it  at  its  true  worth,  and  to  prize  it  as  a 
permanent  addition  to  truth;  although  the  difficulty  which  we 
find  in  adjusting  ourselves  to  new  conceptions  of  nature,  and 
in  finding  their  true  place  in  our  thoughts,  is  perennial,  for  no 
great  extension  of  natural  knowledge  ever  has  won,  or  is  ever 
likely  to  win,  a  place  for  itself,  without  an  intellectual  struggle. 
The  warfare  of  science  has  seemed  to  some,  I  regret  to  say  even 
to  some  scientific  men  who  ought  to  know  better,  to  lie  a  disas- 


ter, and  a  thing  altogether  to  be  deplored,  although  this  does 
not  seem  at  all  clear  to  me.  In  fact,  I  doubt  whether  the  prog- 
ress of  science  would  have  been  as  uninterrupted  and  as 
irresistible  as  it  has  been — whether  the  great  scientific  general- 
izations which  have  done  most  to  correct  our  misconceptions, 
and  to  modify  human  thoughts  and  human  beliefs  would 
have  been  so  thoroughly  analyzed,  so  completely  stripped  of 
all  side  issues  and  irrelevant  complications,  and  so  well  reduced 
to  that  simple  form  which  commands  assent — if  it  were  not  for 
the  natural  conservatism  of  the  human  mind. 

The  latter  years  of  our  century  have  witnessed  many  notable 
struggles  for  the  establishment  of  new  conceptions  of  nature. 
One  of  the  most  notable  has  centered  around  the  discovery,  by 
Wallace  and  Darwin,  that  the  characteristics  of  living  things 
have  arisen  in  an  unending  struggle  for  existence,  in  which 
vague  and  indefinite  adjustments  have  been  slowly  converted 
into  exact  and  definite  adaptations,  by  the  extermination  of  the 
relatively  unfit  and  the  survival  of  the  fittest.  The  warfare  of 
science  seems  to  me  to  be  only  a  part  of  this  process  of  natural 
selection,  for,  as  Berkeley  pointed  out  long  ago:  "  The  work  of 
science  is  to  unravel  our  prejudices  and  mistakes,  untwisting 
the  closest  connections,  distinguishing  things  that  are  different, 
instead  of  confused  and  perplexed,  giving  us  distinct  views ; 
gradually  correcting  our  judgment,  and  reducing  it  to  a  philo- 
sophical exactness."  If  I  saw  any  reason  to  believe  that  the 
coining  scientific  workers  and  thinkers  are  to  escape  from  that 
intellectual  tension  which  we  call  obstinate  bigotry  or  enlight- 
ened earnestness,  according  to  our  point  of  view,  I  should  lie 
less  sure  than  I  am  that  the  march  of  intellectual  progress  is 
to  be  as  irresistible  and  as  uninterrupted  in  the  future  as  it 
has  been  in  the  past;  but  I  fail  to  see  any  such  signs.  On  the 
contrary,  I  do  see  many  signs  which,  if  I  understand  them, 
show  that  science  is  about  to  demand,  in  fact  is  already  demand- 
ing, changes  in  the  prevailing  views  of  our  relation  to  nature 
which  will  bring  about  an  intellectual  revolution,  compared 
with  which  the  struggles  for  the  truths  of  astronomy  and 
geology  and  zoology  are  mere  skirmishes.  As  I  also  believe 
that  this  change  will  be  brought  about  by  the  general  accep- 
tance of  the  definition  of  science  which  I  have  just  quoted  from 
Berkeley,  I  think  we  shall  find  profit  in  asking  what  led  him  to 
this  definition.  He  lived  in  a  day  of  great  intellectual  activity, 
for  Newton's  discovery  that  all  the  hosts  of  heaven  are  a  vast 
mechanism  regulated  according  to  simple  laws,  had  made  many 
thoughtful  men  reflect  that  all  the  phenomena  of  nature  may 
possibly  be  resolved  into  the  movements  of  matter  according 
to  the  laws  of  mechanics. 

Many  in  Berkeley's  day  had  thought  that  this  view  of  nature 
leads  to  consequences  which  some  looked  upon  with  horror, 
while  they  were,  no  doubt,  welcomed  by  the  dissolute  courtiers 
of  George  I  as  an  excuse  for  cutting  adrift  from  all  the 
restraints  of  morality.  It  was  Berkeley's  great  service  to  man- 
kind to  point  out,  in  a  wonderful  essay  written  before  his 
twenty-fifth  year,  thai  mechanical  conceptions  of  nature  are  so 
far  from  warranting  the  inferences  of  those  who,  in  the  seven- 
teenth century,  called  themselves  freethinkers,  as  to  be  antag- 
onistic to  these  inferences,  and  irreconcilable  with  them. 
Berkeley  is  as  thoroughly  convinced  as  any  freethinker  that 
all  the  phenomena  in  nature  are  produced  by  motion  ;  that  they 
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conform  to  mechanical  laws;  that  the  universe  and  everything 
in  it  is  a  vast  machine;  but  he  calls  upon  the  freethinker  to 
examine  and  find  out  what  he  means  by  a  machine,  and  he 
points  out,  as  Aristotle  had  done  before  him,  that  a  natural  law 
is  not  a  cause,  or  an  agent  who  does  things,  but  a  general  rule 
which  teaches  us  how  to  act  and  what  to  expect.  He  shows 
us  that  we  know  nothing  about  matter  and  motion  except 
what  we  see  and  feel  and  perceive  by  our  senses  and  discover 
by  reflection  ;  but  since  perception  and  reflection  are  states  of 
mind,  it  is  clear  that  we  cannot  perceive  or  reflect  upon  any- 
thing except  what  is  in  our  miuds,  and  that  the  only  existence 
we  know  anything  about  is  mental  existence;  for  the  things  I 
see  and  feel  are  my  states  of  consciousness,  and  the  existence 
of  a  state  of  consciousness  apart  from  a  thinking  mind  is  a  con- 
tradiction. "Some  truths  there  are,"  says  Berkeley,  " so  near 
and  obvious  to  the  mind  that  a  man  need  only  open  his  eyes  to 
see  them.  Such  I  take  this  important  one  to  be,  viz. :  That  all 
the  choir  of  heaven  and  furniture  of  earth — in  a  word,  all  those 
bodies  that  compose  the  mighty  frame  of  the  world — have  not 
any  substance  without  a  mind  ;  that  their  being  is  to  be  per- 
ceived or  known." 

Some  who  have  never  taken  the  trouble  to  read  Berkeley 
assert  that  he  teaches  that  the  external  world  is  only  a  crea- 
tion of  our  own  minds,  or  a  dream ;  but  this  is  a  gross  carica- 
ture, for  he  shows,  in  a  series  of  beautiful  essays  and  dialogues, 
by  reasoning  in  which  no  one  has  ever  found  any  serious  flaw, 
that  while  the  external  world  is  real  beyond  the  possibility  of 
doubt,  its  reality  is  the  reality  of  language,  and  that  nature  is 
a  language  by  which  we  are  entertained  and  instructed  and 
delighted,  and  that  when  we  use  such  phrases  as  "  the  language 
of  nature,"  and  "the  interpretation  of  nature,"  our  words  are  not 
figurative,  but  literal.  He  shows  that  each  event  is,  in  course 
of  nature,  a  sign  of  others  that  may  be  expected,  and  that  the 
work  of  science  is  to  teach  us  the  significance  of  natural  signs 
that  we  may  understand  things  which  mean  nothing  to  the 
ignorant.  "As  the  natural  connection  of  signs  with  the  things 
signified  is  regular  and  constant,  it  forms  a  sort  of  rational 
discourse.  Therefore,"  he  tells  us,  "  the  phenomena  of  nature, 
which  strike  on  the  senses,  and  are  understood  by  the  mind,  do 
form  not  only  a  magnificent  spectacle,  but  also  a  most  cohe- 
rent, entertaining  discourse;  and  to  effect  this  they  are  con- 
ducted, ranged,  and  adjusted  by  the  greatest  wisdom.  This 
language  or  discourse  is  studied  with  different  attention,  and 
interpreted  with  different  degrees  of  skill.  But  so  far  as  men 
have  studied  and  remarked  its  rules,  and  can  interpret  right, 
they  are  said  to  be  knowing  in  nature." 

Now,  language,  being  an  exchange  of  ideas,  implies  both  a 
recipient  mind  and  an  originating  mind ;  and  Berkeley  tells  us, 
therefore,  "  that,  setting  aside  all  help  of  astronomy  and  natural 
philosophy,  all  contemplation  of  the  contrivance,  order,  and 
adjustment  of  things,  the  bare  existence  of  the  sensible  world 
is  evidence  of  a  creative  mind,  because  the  sensible  world  is  a 
language.  Our  way  to  find  out  things  is  not  to  try  to  deduce 
them  from  mechanical  principles,  or  principles  of  any  sort, 
with  the  philosophers,  but  to  listen  humbly  to  the  language  of 
nature,  as  the  true  men  of  science  always  have  done.  Our  part 
is  not  active  but  passive,  and  so  far  as  we  listen  attentively  and 
strive  to  understand,  we  shall  make  no  mistakes.     If,  however, 


we  are  not  makers  of  natural  knowledge,  but  listeners,  it  follows 
that  the  work  of  science  is  not  to  add  to  knowledge,  but  to 
"unravel  our  prejudices  and  mistakes,  untwisting  the  closest 
connections,  distinguishing  things  that  are  different,  instead  of 
confused  and  perplexed,  giving  us  distinct  views;  gradually 
correcting  our  judgment,  and  reducing  it  to  a  philosophical 
exactness."  But  the  correction  of  our  natural  responses,  and 
their  reduction  to  exactness,  by  the  suppression  of  those  that 
are  confused  and  perplexed,  and  the  preservation  of  those  that 
are  definite  and  distinct,  and  ultimately  by  the  extinction  of 
the  deluded  minds  and  the  survival  of  those  that  are  sane,  is 
what  I  understand  by  natural  selection.  Just  so  far  as  natural 
selection  is  a  mechanical  explanation  of  the  origin  of  species, 
just  so  far  is  it  also  a  mechanical  explanation  of  natural 
knowledge. 

The  most  practical  and  important  question  which  rational 
human  beings  can  ask  is  how  we  may  distinguish  truth  from 
error,  in  order  that  we  may  be  sure  about  our  actions  and 
rightly  order  our  lives;  and  the  greatest  service  of  Charles 
Darwin  to  the  intellectual  life  of  mankind  is  that  he  has  led 
us  to  ask  whether  we  may  not,  some  time,  find  a  mechanical 
explanation  of  that  rational  judgment  which  is  innate  in  human 
minds ;  whether  this  may  not  itself  be  part  of  the  physical  order 
of  nature;  whether  those  judgments  which  we  call  errors  may 
not  be  the  ones  which  lead  us  into  danger  and  tend  to  our 
destruction ;  whether  it  may  not  be  because  a  judgment  has 
proved  beneficial  in  the  struggle  for  existence,  that  we  call  it 
true  ;  whether  language  itself,  even  the  most  rational  discourse, 
may  not  be  a  natural  phenomenon  which  lies  entirely  within 
the  chain  of  physical  causation.  All  are  now  familiar  with  the 
work  of  the  physiologists  in  localizing  functions  of  the  brain. 
Every  one  knows  that  mental  diseases  may  often  be  traced  to 
specific  pathological  causes.  The  psychologists  are  occupied 
in  tracing  the  transformation  of  the  simple,  responsive  actions 
of  the  lower  animals  and  of  human  infants  into  the  rational 
actions  of  man,  by  a  process  of  gradual  correction  and  adjust- 
ment. The  philologist,  who  studies  the  life  and  growth  of 
language,  tells  us  that  this,  too,  exhibits  mechanical  law. 
From  all  these  sources,  and  from  many  others,  evidence  is 
accumulating  which  leads  many  thoughtful  men  to  believe 
that  the  progress  of  natural  knowledge  is  giving  us  a  physical 
explanation  of  mind;  that  we  are  making  rapid  strides  towards 
the  discovery  of  a  mechanical  equivalent  of  truth  ;  and  that  all 
that  choir  of  heaven  and  furniture  of  the  earth  which  we  per- 
ceive by  our  senses  and  discover  by  reflection,  may  be  no  more 
than  one  who  knows  the  whole  natural  history  of  our  bodily 
frames  might  have  expected. 

Now  I  need  not  warn  those  scientific  men  who  will  have  the 
task  of  assuring  mankind  that  these  novel  conceptions  are  not 
pernicious,  but  wholesome,  that  their  work  will  be  neither 
light  nor  easy,  although  I  believe  that  if  Berkeley  could  revisit 
us,  he  would,  with  a  kindly  smile,  reassure  those  who  find  it 
difficult  to  reconcile  mechanical  conceptions  of  mind  with 
belief  in  our  moral  responsibility  and  in  the  value  of  our  rea- 
son ;  that  he  would  remind  them  that  mechanical  principles 
are  not  agents  who  do  things,  nor  rulers  and  governors  over 
nature,  but  only  general  rules  which  teach  us  how  to  act  and 
what  to  expect.     I  imagine  he  would  remind  us  that  our  way 
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to  find  out  things  is  not  to  deduce  them  from  mechanical 
principles,  or  logical  principles,  or  philosophical  principles,  or 
principles  of  any  sort,  but  to  listen  to  the  language  of  nature. 
They  who  are  disquieted  by  the  conviction  that  there  is  only 
one  kind  of  knowledge,  and  but  one  way  to  acquire  it,  should 
reflect  that  the  scientific  method  of  acquiring  knowledge  is  to 
listen  to  the  language  of  nature  ;  and  that  proof  that  the  scien- 
tific method  is  adequate  to  all  our  needs,  is  proof  that  this 
language  is  adequate  to  all  our  needs. 

As  I  understand  Berkeley,  it  is  not  because  nature  is  a 
language  that  he  holds  it  to  be  intended;  but  because  the 
language  of  nature  is  useful,  and  instructive,  and  delightful  to 
hear.  Even  if  we  see  reason  to  ask  whether  this  language  may 
not  be  mechanical  and  explicable  by  physical  science,  I  fail  to 
See  why  we  should  challenge  Berkeley's  belief  that  it  is  intended, 
unless  we  doubt  whether  the  language  of  nature  is  useful,  and 
profitable,  and  delightful.  Does  any  man  of  science  doubt 
whether  the  words  "  language  of  nature,"  and  "interpretation  of 
nature."  are  used  with  clear,  intelligible  meaning?  Is  not  the 
question  whether  nature  is  a  language,  which  we  hear  to  our 
delight  and  profit  and  instruction,  quite  a  different  matter 
from  the  question  whether  the  language  of  nature  is  or  is  not 
mechanical  ?  He  who  fears  that  the  discovery  of  mechanical 
explanations   of  the   language  of  nature   would    destroy  the 


proof  that  nature  is  a  language,  seems  no  more  reasonable  than 
one  who,  having  enjoyed  and  profited  by  good  books,  should 
assert  that  these  books  have  lost  their  use  and  their  power  to 
please  and  to  instruct,  through  the  discovery  that  they  were 
made  by  machinery  in  printing-offices. 

The  man  of  science  should  be  the  last  to  doubt  the  value  of 
this  language,  even  for  an  instant;  for  he  asserts  that  it  is 
because  exact  science  does  help  one  walk  with  sure  feet  where 
others  grope  and  stumble,  that  the  promotion  of  natural  knowl- 
edge is  both  the  greatest  of  all  pleasures  and  the  first  and 
highest  of  duties.  How  can  one  who  knows  that  natural 
knowledge  does  correct  our  judgment,  and  help  us  to  avoid  the 
dangers  that  beset  and  destroy  the  ignorant,  ask  w:hether  nature 
is  a  language,  profitable  to  direct  ?  "  The  attitude  of  modern 
science  is  erect ;  her  aspect  serene  ;  her  determination  inexor- 
able; her  onward  march  unflinching;  because  she  believes  her- 
self, in  the  order  of  Providence,  the  true  successor  of  those  men 
of  old  who  brought  down  the  light  of  heaven  to  men.  Humility 
may  be  taken  for  granted  as  existing  in  every  sane  human 
being;  but  it  may  be  that  it  most  truly  manifests  itself  to-day 
in  the  readiness  with  which  we  bow  to  new  truths,  as  they 
come  from  the  scholars,  the  teachers,  to  whom  the  inspiration 
of  the  Almighty  giveth  understanding."   ■ 


THE  TEACHING  OF  PSYCHIATRY.* 

By  IIexky  M.  Hurd,  M.  D.,  Superintendent  The  Johns  Hopkins  Hospital  and  Professor  of  Psychiatry,  Johns  Hopkins  University. 


Psychiatry  has  hardly  emerged  from  the  swaddling  bands 
of  metaphysics,  dogma  and  tradition.  Insanity  is  no  longer 
considered  demoniacal  possession,  but  the  terminology  of 
psychiatry  is  still  encumbered  with  terms  which  are  no  less 
misleading  and  out  of  date  than  were  the  terms  employed  a 
century  ago  to  describe  the  conditions  of  ordinary  disease. 
Such  a  terminology  denoting  erroneous  conceptions  of  the 
character  of  insanity  needs  to  be  replaced  by  a  better — or  at 
least  by  one  more  consistent  with  modern  knowledge.  The 
old  and  new  are  not  yet  welded  together  into  a  harmonious 
science.  Psychiatry  once  an  art  only  is  a  new  sciei 
indeed  it  may  even  now  be  considered  to  have  attained  to  thai 
dignity.  If  it  is  a  science,  it  is  still  in  the  process  of  growth 
and  development  and  has  not  attained  its  majority.  There  are 
recorded  many  observations  of  mental  disease,  and  much  clini- 
cal work  has  been  done  during  the  past  century,  but  the 
master  mind  who  is  to  bring  these  isolated  facts  togi  I  her  and 
weave  them  into  a  framework  of  law  has  not  yet  appeared.  This 
work  remains  to  be  initiated  by  one  who  has  the  time  and 
leisure  to  make  an  exhaustive  study  of  facts  covering  a  period 
of  years  and  to  combine  them  together  in  such  fashion  as  ma} 
give  a  conception  of  mental  disease  as  a  whole — such  a  work 
as  was  accomplished  by  Louis  for  typhoid  fever,  pneumonia 
and   tuberculosis.     How  did  he   accomplish    this?     Let    me 


*A  portion  of  the  Presidential  Address  at  the  Annual  Meeting  of 
the  American  Medico-Psychological  Association  in  New  York, 
May,  1899. 


quote  in  answer  from  his  friend  and  disciple,  James  Jackson. 
■•  Returning  to  France  at  the  age  of  thirty-two,  he  (Louis)  was 
about  to  engage  in  private  practice.  He  was  then  led  to 
examine  anew  the  state  of  the  science  of  medicine,  and  was 
dissatisfied  with  it.  He  now  decided  to  abandon  the  thoughts 
of  practice  for  a  time,  and  to  devote  himself  to  observation  ; 
that  is,  to  the  study  of  disease  as  it  actually  presents  itself. 
With  this  view  he  went  into  the  Hospital  La  Charite  in 
Paris,  and  followed  the  practice  of  M.  Chomel,  now  a  physi- 
cian at  the  Hotel  Dieu  and  professor  of  clinical  medicine,  and 
highly  esteemed  as  an  author.  M.  Louis  passed  nearly  seven 
years  in  studying  medicine  in  this  way.  The  first  part  of  this 
time  he  was  learning  how  to  make  observations.  When  he 
thought  he  had  attained  this  art,  he  threw  away,  as  1  have 
understood,  the  notes  he  had  already  collected,  and  began 
anew  to  accumulate  exact  observations  of  l  he  phenomena  pre- 
sented 1>\  the  sici  and  of  those  derived  from  an  examination 
after  death  in  the  fatal  cases.  In  this  course  of  observations 
he  did  not  make  a  selection  of  cases,  but  took  them  as  they 
were  presented,  indiscriminately.  He  was  not  in  a  hurry  to 
make  deductions  from  his  cases,  satislied  that  he  was  gather- 
ing the  materials,  from  which  truth  must  ultimately  be 
elicited,  lie  was  only  careful  that  his  observations  should  he 
run.  el.  and  had  not  any  general  principles,  or  doctrii 
which  he  sought  support  or  confirmation. 

"To  estimate  the  value  of  his  observations  it  is 
understand  the  plan  on  which  he  collected  them.     First,  then 
he  ascertained  when  the  patient  under  his  examinations  began 
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to  be  diseased.  Not  satisfied  with  vague  answers,  he  went 
back  to  the  period  when  the  patient  enjoyed  his  usual  health  ; 
and  he  also  endeavored  to  learn  whether  that  usual  health 
had  been  firm,  or  in  any  respect  infirm.  He  noted  also  the 
age,  occupation,  residence  and  manner  of  living  of  the  patient ; 
likewise  any  accident  which  had  occurred,  and  which  might 
have  influenced  the  disease  then  affecting  him.  He  ascertained 
also,  as  much  as  possible,  the  diseases  wbich  had  occurred  in 
the  family  of  his  patient.  Secondly,  he  inquired  into  the 
present  disease,  ascertaining  not  only  what  symptoms  had 
marked  its  commencement,  but  those  which  had  been  subse- 
quently developed  and  the  order  of  their  occurrence ;  and 
recording  those  which  might  not  seem  to  be  connected  with 
the  principal  disease,  as  (veil  as  those  which  were  so  connected  ; 
also,  measuring  the  degree  or  violence  of  each  symptom  with 
as  much  accuracy  as  the  case  would  admit.  Thirdly,  he 
noted  the  actual  phenomena  present  at  his  examination, 
depending  for  this  not  only  on  the  statement  of  the  patient, 
but  on  his  own  senses,  his  eyes,  his  ears  and  his  hands.  Under 
this  and  the  preceding  head  he  was  not  satisfied  with  noting 
the  functions  in  which  the  patient  complained  of  disorder,  but 
examined  carefully  as  to  all  the  functions,  recording  their 
state  as  being  healthy  or  otherwise,  and  even  noticing  the 
absence  of  symptoms  which  might  bear  on  the  diagnosis. 
Thus  all  secondary  diseases,  and  those  which  accidentally  co- 
existed with  the  principal  malady,  were  brought  under  his 
view.  Fourthly,  he  continued  to  watch  his  patient  from  day 
to  day,  carefully  recording  all  the  changes  which  occurred  to 
him  till  his  restoration  to  health  or  his  decease.  Fifthly,  in 
the  fatal  cases  he  exercised  the  same  scrupulous  care  in  examin- 
ing the  dead,  as  he  had  in  regard  to  the  living  subject.  Pre- 
pared by  a  minute  acquaintance  with  anatomy,  and  familiar 
with  the  changes  wrought  by  disease,  he  looked  not  only  at 
the  parts  where  the  principal  disorder  was  manifested,  but  at 
all  the  organs.  His  notes  did  not  state  opinions,  but  facts. 
He  recorded  in  regard  to  each  part,  which  was  not  quite 
healthy  in  its  appearance,  the  changes  in  color,  consistence, 
firmness,  thickness,  etc.;  not  contenting  himself  with  saying 
that  a  part  was  inflamed,  or  was  cancerous,  or  with  the  use 
of  any  general  but  indefinite  terms." 

In  this  matter  Louis  was  able  to  differentiate  diseases  like 
typhus  and  typhoid — which  had  formerly  been  confounded — 
and  tuberculosis  and  pneumonia,  and  to  settle  certain  general 
principles  which  will  endure  as  long  as  medicine  is  known  as 
a  science.  Such  a  work  needs  to  be  done  with  the  various 
forms  of  insanity,  so  that  we  may  know  their  physical  laws 
and  underlying  conditions. 

The  period  of  vague  description  and  unsatisfactory,  because 
stereotyped,  case-books  is  drawing  to  a  close,  and  precise  defini- 
tion and  numerical  methods  should  take  their  place.  One 
would  think  that  with  the  present  perfect  organization  of  hos- 
pitals for  the  insane  it  would  even  now  be  possible  to  ascertain 
certain  facts  with  great  certainty.  Take,  for  example,  the 
oft-repeated  statement  regarding  paretic  dementia,  that  it  is 
increasing,  that  women  are  increasingly  victims  of  the  dis- 
order, and  that  the  ambitious  form  is  surely  disappearing  and 
is  replaced  by  the  demented  form.  Who  knows  with  certainty 
as  to  the  correctness  of  these  assertions  and  who  possesses  the 


data  for  a  satisfactory  reply  to  the  query?  If,  however,  any 
method  of  inquiry,  rivaling  in  accuracy  and  completeness 
Louis'  numerical  method,  existed  in  our  hospitals  for  the 
insane,  how  readily  such  questions  could  be  answered.  Many 
years  ago,  Sir  James  Crichton  Browne  published  a  most  sug- 
gestive paper  entitled  a  "  Plea  for  the  more  Minute  Study  of 
Mania,"  in  which  he  spoke  of  the  desirability  of  investigating 
the  areas  of  the  cerebral  cortex  involved  in  mania  in  the  light 
of  the  muscular  movements  characterizing  the  maniacal 
frenzy.  The  method  suggested  was  most  helpful  by  fore- 
shadowing new  methods  of  investigation  and  threw  much 
light  upon  the  relations  of  insane  manifestations  to  morbid 
brain  conditions.  An  equally  interesting  study  might  be 
made  of  other  insane  states,  but  as  yet  no  one  has  attempted 
it.  They  all  deserve  painstaking  and  detailed  study.  The 
objection,  however,  is  made  to  such  clinical  studies  of  mental 
disease  that  they  do  not  explain  mental  phenomena  and  that 
it  is  impossible  to  connect  mental  manifestations  with  physical 
conditions.  Mental  phenomena,  it  is  said,  cannot  be  weighed 
aud  measured  ;  they  are  evanescent  and  fleeting  and  cannot  be 
reduced  to  grams  or  grains  or  measured  by  instruments  of 
precision.  They  can  be  described  as  emotional  states,  modes 
of  thought,  sense  imjn-essions  and  intellectual  judgments. 
You  cannot  recognize  an  emotion  by  its  color  or  a  thought  by 
its  outward  appearance.  Auscultation  does  not  reveal  mental 
processes,  nor  does  the  microscope  or  the  aniline  dye  give  any 
clue  to  their  presence  or  absence.  It  might  be  said  with  equal 
correctness  that  no  process  yet  exists  which  will  determine  the 
difference  between  a  dead  or  living  cell  or  the  complex  set  of 
bodily  processes  which  we  know  as  vitality.  We  can  not 
explain  these  phenomena  but  we  can  deal  with  them  as  we 
would  with  any  other  known  facts;  they  are  clinical  findings 
and  we  should  seek  to  know  the  laws  of  their  normal  and 
morbid  manifestations,  even  if  we  do  not  know  wherein  their 
vitality  resides  or  the  process  of  its  dissolution  in  death. 
Until  vital  processes,  which  are  vastly  more  appreciable  than 
mental  processes,  are  known  aud  satisfactorily  demonstrated 
it  is  unjust  to  charge  the  alienist  with  a  lack  of  scientific  pre- 
cision because  he  does  not  explain  the  physical  basis  of  mental 
action  and  the  conditions  of  its  exercise.  The  alienist  can 
observe  facts,  analyze  symptoms,  record  normal  and  abnormal 
mental  manifestations  and  seek  for  the  law  of  their  being. 
This  line  of  careful  study  is  open  to  all  earnest  clinicians. 

Morbid  mental  manifestations  can  also  be  recorded  as 
mental  phenomena  in  terms  intelligent  to  all  students  of 
psychiatry.  Their  underlying  physical  basis  can  sometimes 
be  determined  by  known  methods  of  investigation.  Chemical, 
bacteriological  and  clinical  methods  are  all  applicable  to  these 
investigations.  Internal  medicine,  neurology,  surgery  and 
gynecology  assist  in  revealing  the  morbid  process  which  has 
given  rise  to  the  aberrant  mental  manifestation.  The  body 
metabolism  can  be  studied  by  physiological  chemistry ;  the 
physiology  of  secretion  and  excretion  gives  valuable  hints  ;  and 
nerve  tire,  fatigue  effects,  reaction  time  and  other  phenomena 
elicited  by  the  methods  of  psychology  throw  a  flood  of  light 
upon  neurasthenic  and  anaemic  conditions.  But  beside  and 
beyond  these  comes  the  investigation  of  phenomena  which 
must  be  studied  by  methods  peculiar  to  mental  disease,  for 
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which  at  present  we  are  but  inadequately  equipped  and  for  a 
better  knowledge  of  which  we  must  look  to  the  newly  organ- 
ized pathological  laboratories  which  are  springing  up  through- 
out the  United  States.  To  two  of  these,  that  of  New  York. 
presided  over  by  Dr.  Van  Gieson,  and  that  at  the  McLean 
Hospital,  under  the  able  guidance  of  Dr.  Cowles  (I  mention 
these  specially  in  no  invidious  spirit  towards  others,  but 
simply  because  I  know  more  of  their  work  — all  doubtless 
deserve  equal  praise) — -to  these  two  laboratories,  I  repeat,  we 
look  for  new  methods  and  substantial  discoveries.  Their 
utility  at  first,  however,  must  be  confined  to  those  who  are 
familiar  with  the  methods  of  research  work.  The  superstruc- 
ture of  medical  knowledge  has  been  reared  slowly  and  almost 
imperceptibly  by  the  acquisition  of  isolated  facts  which  are 
gathered  painstakingly  into  a  confused  heap  by  a  multitude 
of  observers  ready  for  the  hand  of  a  master-builder,  like  Vir- 
chow  with  his  cellular  pathology,  or  Pasteur  with  his  study  of 
iufective  processes,  or  Koch  with  his  bacteria.  These  research 
workers  must  devise  new  methods  far  exceeding  in  delicacy 
and  precision  those  required  by  other  branches  of  medicine. 
Here  the  workers  must  have  special  training  and  must  hew 
their  way  through  an  unbroken  forest  of  facts  often  without 
guide  or  compass.  May  no  one  be  so  unwise  as  to  require  a 
harvest  before  the  ground  is  cleared  and  made  ready  for  the 
seed.  All  praise  to  the  commissioners  in  lunacy  of  this  noble 
State  who  have  had  the  courage  to  initiate  this  great  move- 
ment and  a  far-seeing  sagacity  in  the  selection  of  the  means 
to  attain  success. 

I  now  approach  the  question  of  the  best  method  of  teaching 
this  most  difficult  of  the  branches  of  medicine,  and  I  think  all 
will  agree  with  von  Jaksch's  statement  before  the  Congress  of 
Internal  Medicine  in  April  last  that :  "  Only  one  specialty 
must  the  student  go  to  the  specialist  for,  and  that  is  mental 
disease.  The  importance  of  this  has  become  so  clear  in  the 
last  few  years,  the  experience  required  for  its  proper 
teaching  is  of  such  a  special  character  and  yet  a  knowledge 
of  it  is  so  indispensable,  that  a  special  professorship  in 
it  is  always  needed  and  the  study  of  it  should  be  made 
obligatory." 

In  view  of  the  difficulties  of  the  subject  and  the  necessity 
of  a  thorough  training  in  all  subsidiary  branches  of  medicine, 
it  seems  imperative  that  instruction  in  psychiatry  should  be 
placed  in  the  last  year  of  the  medical  course.  At  this  time 
the  student  will  have  had  a  full  training  in  psychology, 
neurology,  physiological  chemistry,  bacteriology  and  clinical 
medicine.  When  he  is  ready  for  this  study  he  should  have  a 
review  of  neurology  in  its  relations  to  mental  disorder.  The 
precision  of  neurology  offers  an  excellent  introduction  to 
psychiatry,  and  its  methods  should  be  transferred  to  the  latter 
study  as  far  as  possible.  A  word  of  caution,  however,  may  not 
be  inappropriate.  The  methods  of  neurology  are  inadequate 
to  the  interpretation  of  many  of  the  phenomena  of  mental 
disease  and  an  attempt  to  confine  the  study  wholly  to  neuro- 
logical data  omits  many  most  important  details  of  mental 
disease.  Hence  neurology  and  its  methods,  while  most  valu- 
able, can  only  serve  as  an  introduction.  The  futility  of  d 
Log  upon  neurology  for  all  the  methods  of  investigation  has 
well  been  pointed  out  by  Van  Gieson  in  his  most  suggestive 


paper  on  "The  Correlation  of  Sciences  in  the  Investigation  of 
Nervous  and  Mental  Diseases."  The  special  study  of  the 
nervous  system  as  connected  with  insanity  should  lead  up  to 
a  careful  study  of  all  insane  conditions  and  special  forms  of 
disease.  This,  in  my  judgment,  should  be  from  a  text  book 
or  from  carefully  prepared  lectures  supplemented  by  clinical 
demonstrations  of  the  different  forms.  These  should  be  sup- 
plied by  institutions  designed  for  the  treatment  of  acute  insan- 
ities, and  insane  patients  should  be  seen  and  studied  until 
the  student  has  acquired  a  familiarity  with  them.*  It  is 
much  to  be  regretted  that  many  of  the  best  institutions  for 
the  custody  and  treatment  of  the  insane  are  situated  so  far 
from  centers  for  medical  teaching  as  to  preclude  their  use  as 
adjuncts  of  medical  schools.  It  seems  of  little  real  utility  to 
introduce  students  into  the  wards  of  a  hospital  for  the  insane 
two  or  three  times  a  year.  The  student  should  see  the  various 
phases  of  insanity  frequently,  and  thus,  by  watching  their 
development,  become  thoroughly  familiar  with  them.  It  is  to 
be  hoped  that  there  will  grow  up  in  every  city  a  detention 
hospital — not  a  detention  ward  but  a  well-organized  hospital — 
with  facilities  for  classification,  for  the  reception  of  all  cases 
of  insanity  in  the  dependent  or  semi-dependent  classes,  to 
which  could  be  sent  all  recent  cases  of  insanity  for  observation 
and  study.  Some  of  these  patients,  being  cases  of  ephemeral 
excitement  or  of  delirium  or  alcoholic  or  habit  cases  might 
soon  regain  self-control  and  return  home  without  being  com- 
mitted to  institutions  for  the  insane  at  all.  The  majority, 
however,  would  probably  require  to  be  transferred  to  such 
institutions.  Meantime,  while  under  observation  and  while 
their  symptoms  were  being  studied  with  a  view  to  their  final 
disposition,  they  could  be  utilized  for  medical  instruction 
precisely  like  any  patients  in  general  hospitals.  Those  who 
are  connected  with  hospitals  for  the  insane  have  often  been 
distressed  by  the  commitment  of  hysterical,  neurasthenic  and 
other  improper  patients  who,  had  a  detention  hospital  been 
provided,  might  have  been  treated  according  to  general  hos- 
pital methods  and  sent  to  their  homes  without  the  stigma  of 
a  commitment  to  a  hospital  for  the  insane  as  insane  and  irre- 
sponsible persons.  In  the  same  connection,  I  would  urge  the 
importance  of  providing  at  every  general  hospital  an  out-pa- 
tient department  for  the  treatment  of  cases  of  insanity  by 
alienists  rather  than  by  neurologists.  I  regard  such  depart- 
ments as  most  important  adjuncts  to  the  successful  and  use- 
ful treatment  of  psychiatry.  I  am  persuaded  that  many 
neurasthenic,  anaemic  or  melancholic  cases  might  thus  be  seen 


*In  this  connection  I  would  call  attention  to  the  method 
adopted  by  one  of  our  most  successful  teachers  of  psychiatry,  Dr. 
Cowles,  of  Harvard  University.  In  a  recent  letter  he  presents  a 
syllabus  of  his  course,  which  covers  in  order  Imperative  Concep- 
tions and  Obsessions  ;  the  Laws  of  Nervous  and  Mental  Mechanism; 
an  Analysis  of  the  Mental  Symptoms  of  Nervous  Exhaustion  and 
of  the  Acute  Psychoses,  of  the  Essential  Dementias,  and  of  Organic 
and  Degenerative  Psychoses.  He  adds  :  "These  indicate  my  con- 
ception of  a  method  of  teaching  psychiatry,  in  which  the  guiding 
purpose  is  to  put  the  student  in  posession  of  principles  with  a  suffi- 
cient illustration  by  cases  to  make  them  clear.  This  method  of 
teaching  principles  seems  the  better  one  for  students  taking  up 
newly  this  subject." 
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and  treated  in  the  beginning  of  their  disorders  and  cured 
without  needing  to  resort  to  the  hospital  for  the  insane.  Under 
present  methods,  however,  the  condition  of  such  patients  is  not 
promptly  recognized  and  they  eventually  come  to  the  hospital 
for  the  insane  at  a  stage  of  their  disease  which  is  not  as  favor- 
able for  cure.  For  a  number  of  years  I  observed  such  a  clinic 
in  the  out-patient  department  at  the  Johns  Hopkins  Hospital 
and  was  favorably  impressed  by  its  practical  utility.  Not  the 
least  of  such  utility  is  the  opportunity  which  such  a  clinic 
affords  for  the  instruction  of  medical  students.  I  am  con- 
vinced that  there  are  several  forms  of  mental  disease  which 
the  alienist  physician  rarely  or  never  sees  in  their  early  stages 
because  the  mental  symptoms  are  not  grave  enough  to  justify 
the  important  and  hazardous  step  of  commitment  to  institu- 
tions. The  medical  student,  however,  should  see  them, 
because  of  the  probability  that  his  attention  will  be  called  to 
them  when  he  enters  upon  medical  practice.  By  the  study  of 
the  symptoms  of  these  patients  under  the  guidance  of  the 
alienist  physician  the  student  becomes  familiar  with  the 
proper  investigation  of  mental  cases  and  acquires  an  ability  to 
win  their  confidence,  to  understand  their  morbid  mental  con- 
dition and  to  treat  them  rationally.  An  experience  of  several 
years  in  the  general  hospital  has  convinced  me  that  neuras- 
thenic and  mental  cases  form  an  important  part  of  those  cases 
which  physicians  in  general  practice  are  called  upon  to  treat. 
No  medical  teaching  can  be  considered  thorough  or  complete 
which  does  not  furnish  the  student  adequate  clinical  experi- 
ence with  such  cases.  The  same  is  true  of  the  training  of 
nurses.  Every  well-trained  nurse  should  have  had  experience 
in  the  care  of  mental  cases.  In  no  other  manner  can  the 
student  acquire  a  familiarity  with  the  appearances  of  early 
mental  disease.  I  am  glad  to  be  able  to  add  that  such  a  clinic 
has  existed  for  some  years  in  connection  with  the  Pennsylvania 
Hospital  and  a  similar  one  has  recently  been  organized  in 
Boston.  I  look  forward  to  the  time  when  every  hospital 
which  furnishes  facilities  for  medical  teaching  will  provide 
similar  clinics  for  out-patients.  I  would  emphasize  most 
strongly  the  need  of  the  study  of  insanity  in  its  clinical  forms 
by  clinical  methods,  not  to  support  preconceived  theories  or  to 
reconcile  seemingly  inconsistent  facts.  We  have  a  disease  to 
deal  with  which  is  slow  in  its  onset,  protean  in  its  manifesta- 
tions, chronic  in  its  course  and  which  if  uncured  ends  in 
dementia  and  mental  death.  What  are  its  causes,  the  imme- 
diate exciting  factor  in  its  outburst,  the  order  of  its  mani- 
festations and  development  and  the  physical  and  mental 
phenomena  characteristic  of  the  entire  course  of  the  disease  ? 
As  soon  as  these  facts  are  ascertained  and  arranged  and  the 
pathological  findings  are  studied  in  connection  with  the 
clinical  history  and  in  the  light  of  the  disease  as  a  whole,  I 
am  sure  that  a  rational  explanation  will  be  found  for  insane 
conditions  and  a  line  of  treatment  evolved  which  may  increase 
our  hopes  of  cure.  Until  this  is  done  I  have  little  expectation 
that  any  theory,  however  plausible,  or  any  flight  of  the 
imagination,  however  brilliant  will  suffice  to  give  us  the  clue. 
If  the  theory  of  a  retraction  of  the  processes  of  the  neuron 
had  a  particle  of  evidence  behind  it  we  might  explain  some  of 
these  phenomena,  but  in  the  light  of  our  present  knowledge 
it  seems  worse   than   futile   to   depend   upon   it  for  a  final 


explanation  of  diseased  processes.  Medical  science  is  a  struc- 
ture the  building  stones  of  which  are  isolated  facts,  which 
have  been  fitted  together  with  infinite  pains  and  after  many 
errors  and  blunders.  Many  of  the  stones  after  lying  in  posi- 
tion for  years  and  even  centuries  have  been  found  wrongly 
shaped  and  have  been  removed  from  the  wall  to  the  great 
detriment  of  the  superstructure.  The  aggregation  of  truth 
which  constitutes  the  scieuce  of  medicine  has  been  slowly  and 
painstakingly  made  and  much  has  needed  to  be  done  over.  If 
science  were  a  growth  from  some  great  vivifying  germinal 
truth,  we  might  found  it  upon  a  brilliant  theory  or  an 
illuminating  generalization.  Unfortunately,  it  is  not  an 
organic  but  a  composite  product.  It  does  not  grow  like 
an  oak  from  an  acorn ;  it  is  not  the  logical  result  of  a  priori 
processes;  it  yields  its  truths  to  no  open  sesame  ;  it  kuows  no 
philosopher's  stone  by  which  theory  can  be  transmuted  into 
priceless  truth;  it  is  simply  a  collection  of  facts  with  deduc- 
tions therefrom. 

When  the  student  has  become  familiar  with  the  clinical 
features  of  ordinary  insanity  he  should  have  an  opportunity 
to  recognize  its  terminal  forms  in  large  institutions  for  the 
chronic  insane  and  an  added  opportunity  to  study  the  pathol- 
ogy of  the  disease.  Afterwards,  should  come  instruction  in 
medical  jurisprudence  and  in  the  varied  relations  of  the  insane 
to  the  law,  the  State  and  to  society  in  general.  Less  than  the 
course  above  outlined  should  not  be  thought  of  and  more 
would  not  come  amiss.  It  is  gratifying  to  observe  a  growing 
tendency  on  the  part  of  medical  schools  to  furnish  this  in- 
struction. I  believe,  however,  if  the  minimum  of  require- 
ments which  I  have  outlined  could  be  exacted  in  every  medical 
school,  we  would  find  a  growing  interest  in  psychiatry  and  an 
increased  willingness  on  the  part  of  men  of  the  first  class  to 
enter  lunacy  practice  or  to  become  connected  with  institutions 
for  the  care  and  treatment  of  the  insane. 

Thus  much  for  the  teaching  of  psychiatry  to  the  general 
practitioner  and  to  the  ordinary  student  of  medicine.  The 
training  of  teachers  and  of  experts  in  mental  disease  should, 
however,  go  far  beyond  what  I  have  outlined. 

For  these,  opportunities  for  special  graduate  study  should 
be  afforded  at  some  one  of  the  great  medical  centers  of  the 
United  States,  and  preferably  in  connection  with  one  of  the 
Pathological  Institutes.  Here  a  training  should  be  given- in 
psychology  and  its  methods  of  studying  normal  and  abnormal 
processes.  Anthropology  should  also  be  pursued  to  give  a 
knowledge  of  the  inheritances  of  the  race  and  the  character- 
istics of  races  and  peoples,  their  modes  of  development,  their 
folk-lore  traditions  and  inherited  beliefs.  In  passing,  I  would 
remark  that  in  my  judgment  the  careful  study  of  this  unwrit- 
ten tradition  which  has  been  handed  down  from  generation 
to  generation,  surviving  both  barbarism  and  civilization  so- 
called,  would  throw  much  light  upon  the  development  of  de- 
lusions and  other  manifestations  of  insanity.  Many  problems 
of  heredity  are  best  solved  by  the  methods  of  anthropologi- 
cal study,  as  also  the  relations  between  degeneracy,  criminality 
and  insanity.  Pathology  and  histology  should  also  receive 
careful  consideration,  and  neuropathology  should  be  pursued 
to  throw  light  upon  the  nutrition  of  the  nerve-cells  and  their 
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relation  to  poisons  from  within  and  without.  These  and  kin- 
dred studies  are  of  the  highest  interest,  and  should  engage  the 
best  minds  of  the  medical  profession.     The  soil  to  be  tilled 


lias  long  lain  fallow,  but  the  harvest  now  should  not  long  be 
delayed.  The  future  of  psychiatry  is  inspiring  and  full  of 
promise. 


A  NEW  APPARATUS  DESIGNED  FOR  THE  SUPPORT  AND  SAFE  ANAESTHETIZATION  OF 
PATIENTS  WHILE  IN  THE  KNEE-CHEST  POSITION.* 

By  Clement  A.  Penrose,  M.  D. 


IMPORTANCE  OF  THE  KNEE-CHEST  POSITION. 

Ill  the  recent  publication  of  Dr.  Howard  Kelly's  magnifi- 
cent work  on  operative  gynaecology,  the  importance  of  the 
knee-chest  position  in  the  surgery  of  the  bladder  and  rectum, 
is  so  thoroughly  established  that  it  is  hardly  necessary  to 
emphazise  it  here  other  than  very  briefly.  No  other  position 
allows  of  such  complete  expansion  of  these  organs,  thereby 
facilitating  their  examination,  topical  treatment  and  surgery. 
In  this  position,  without  difficulty,  the  entire  mucous  mem- 
branes of  both  bladder  and  rectum  by  means  of  headlight  and 
speculum  can  be  explored,  areas  of  disease  treated  or  removed, 
and  the  ureters  catheterized,  to  determine  their  exact  location 
as  a  preliminary  in  a  complete  hysterectomy,  to  drain  and 
irrigate  the  kidneys,  or  to  locate  renal  calculi  with  wax-tipped 
catheters,  etc.,  etc. 

NECESSITY  FOR  ANAESTHESIA    IN   THE    KNEE-CHEST    POSITION'. 

Although  of  great  service  in  a  great  number  of  instances 
without  an  anaesthetic,  yet  in  a  majority  of  cases  anaesthesia 
i-  Deo  -sary  to  thoroughly  relax  the  walls  of  bladder  or  rec- 
tum, to  eliminate  pain  which  is  often  extreme,  as  a  prelimi- 
nary to  operations  requiring  an  anaesthetic,  in  which  case  it 
is  better,  especially  in  nervous  subjects,  to  do  the  whole  under 
the  one  anaesthetization,  and  lastly,  to  relieve  the  feelings  of 
the  patient  from  the  standpoint  of  modesty. 

OBJECTIONS  TO  ANAESTHESIA  IN  THE  KNEE-CHEST  POSITION". 

When  supported  in  the  old  fashion  without  apparatus,  the 
patient  with  weight  thrown  on  the  chest  and  neck  bent  at 
right  angles  often  becomes  cyanosed,  breathes  with  great 
difficulty,  has  a  high  jmlse,  and  occasionally  almost  suffers 
collapse,  especially  if  operations  are  at  all  protracted.  The 
anaesthetizer  holding  a  cone  with  one  hand  and  supporting 
the  patient's  head  with  the  other,  has  great  difficulty  in 
holding  the  jaw  properly  forward,  and  in  keeping  track  of 
the  pulse,  and  in  fact,  never  feeling  quite  sure  of  his 
patient's  condition  or  stage  of  anaesthetization.  Two  assist- 
ants, one  on  each  side,  are  necessary,  in  addition  to  the 
anaesthetizer  and  a  man  to  hand  instruments,  to  support  the 
patient  in  a  correct  position.  In  spite  of  such  support,  there 
is  yet  considerable  mobility,  the  effort  to  control  which  is  very 
tiresome  for  the  assistants,  and  disastrous  to  delicate  manipu- 
lation. 


•Read  before  the  Medical  Society  of  the  Johns  Hopkins  Hos- 
pital, January  23rd,  1899. 


REQUIREMENTS    OF   AN    APPARATUS    TO    SUPPORT    A     PATIENT 
WHILE  ANAESTHETIZED  IN  THE  KNEE- CHEST  POSITION. 

1.  One  which  allows  of  complete  expansion  of  the  bladder 
and  rectum,  specially  the  former;  i.  e.,  there  being  nothing  in 
any  way  pressing  on  these  parts  as  straps,  supports,  etc. 

2.  One  which  supports  the  chest  and  head  in  such  a  manner 
that  breathing  is  not  difficult  and  an  anaesthetic  is  easily  ad- 
ministered. 

3.  One  which  holds  the  patient  absolutely  immobile  in  the 
correct  position  without  strain  or  any  undue  pressure,  thus 
dispensing  with  an  unnecessary  number  of  assistants. 

4.  One  which  admits  of  patients  being  lifted  on  and  off  the 
table  without  difficulty  or  danger,  while  under  the  influence 
of  the  anaesthetic. 

5.  One  which  can  be  adjusted  to  various  sizes  of  patients. 
(!.  One  which  is  not  too  elaborate  or  expensive. 

That  necessity  is  the  mother  of  invention  w  as  possibly  never 
more  thoroughly  demonstrated  than  in  the  motives  which 
induced  me  to  construct  my  apparatus.  Any  one  who  has 
had  experience  in  the  anaesthetization  of  patients  while  in  the 
knee-chest  position  will  appreciate  in  full  the  trials  and  tribu- 
lations of  the  anaesthetizer,  as  often  in  spite  of  the'  utmost 
care,  his  patients  will  become  cyanotic  and  have  a  high  pulse, 
and  not  infrequently  operations  are  suspended  owing  to  the 
sudden  cessation  of  breathing  and  artificial  respiration  is 
required  before  they  can  be  resumed,  if  completed  at-  all. 
While  in  the  service  of  Dr.  Kelly  I  etherized  a  great  number  of 
patients  in  this  position,  and  though  never  being  so  unfortu- 
nate as  to  lose  one,  had  enough  mental  perturbation  in  several 
instances  to  induce  me  to  speculate  on  some  means  by  which 
an  anaesthetic  could  be  administered  to  patients  in  this 
position  without  additional  danger.  Encouraged  by  Dr. 
Kelly,  who  kindly  offered  meevery  facility  for  experimentation, 
I  made  in  t  he  summer  of  1897  a  crude  apparatus  of  wood  which 
in  its  essential  features  resembled  the  one  now  reported. 
This  was  used  constantly  and  with  gratifying  success.  A 
number  of  patients,  twenty -five  or  thirty,  in  the  course  of  a 
few  months  were  etherized  and  placed  on  this  apparatus,  and 
among  this  number  not  one  took  the  anaesthetic  badly,  nor 
was  it  necessary  in  a  single  case  to  hasten  or  bring  operations 
to  a  close,  owing  to  the  condition  of  the  patients,  who,  in  tact 
were  kept  a  much  longer  time  on  my  apparatus,  in 
instances  one  half  hour  or  more,  than  when  held  up  by  assist- 
ants after  the  old  fashion.  The  apparatus  presented  to  the 
Society  this  evening,  consisting  principally  of  steel,  has  been 
in  constantusein  the  Gynaecological  Department  of  the  Johns 
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Hopkins  Hospital  for  over  one  year,  and  I  understand  has 
given  great  satisfaction. 

In    light   of   these  most  encouraging   results  and  of   the 

increasing  importance  of  the  knee-chest  position  in  surgery, 

it  may  safely  be  predicted  that  if  by  its  use  the  chief  element 

.of   danger   be   eliminated,   i.   e.,   the  administration    of  the 


anaesthetic,  major  operations  on  the  bladder  and  rectum  of 
several  hours'  duration  may  be  performed.  Day  by  day  the 
importance  of  certain  procedures  in  the  knee-chest  position, 
both  from  a  diagnostic  and  curative  standpoint  is  becoming 
more  manifest,  and  necessarily  an  apparatus  which  furthers 
such  manipulation  is  of  the  utmost  importance  to  humanity. 


The  careful  drawings  made  for  me  by  Mr.  II.  Becker,  arc- 
exact  representations  of  my  apparatus  without  and  with  a 
patient  in  position.     (See  Figures  No.  1  and  2.) 

In  Figure  1,  the  exact  measurements  of  the  apparatus  are 
given,  and  a  very  good  idea  of  its  construction,  which  is 
exceedingly  simple,  and  its  ease  of  adjustment.     In  brief,  it 


consists  of  two  shoulder  supports,  S,  S,  with  cushions  of 
leather  which  can  be  moved  sidewise  by  a  screw  in  front,  not 
shown  in  the  figure,  to  accommodate  varying  widths  of 
shoulders.  These  supports  run  on  a  track,  T,  T,  being  con- 
nected with  a  chain,  C,  C,  which  is  moved  by  a  wheel,  W. 
A  ratchet  wheel  with  a  pall  on  the  inner  side  of  wheel,  W,  not 
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shown  in  the  figures,  allows  only  of  rotation  in  the  direction 
of  the  arrow,  unless  the  pall  is  released.  K,  K  are  supports 
which  press  against  the  front  of  the  thigh,  the  cushions  of 
which  also  have  a  motion  sidewise  and  are  held  firmly  in  place 
by  straps.  J,  J  are  joints  corresponding  to  those  of  the  knee  ; 
L.  L  are  cushions  on  which  the  tibiae  rest,  with  straps  pass- 
ing over  the  calves  of  the  legs. 

Figure  5.  shows  the  patient  pushed  up  into  the  correct 
knee-chest  position.  She  has  first  been  etherized  on  a  bed  or 
stretcher  until  completely  relaxed.  The  apparatus  placed  on 
a  table  made  especially  for  the  purpose,  and  at  a  height 
desired  by  the  operator,  is  then  adjusted  to  accomodate  the 
size  of  the  patient.  As  a  rule  the  same  adjustment  works  for 
most  patients  unless  they  are  very  large  or  small.  She  is  then 
lifted  up  and  placed  face  downward  on  the  apparatus,  the 
shoulder  pieces  supporting  the  shoulders,  the  body  being  only 
slightly  flexed.  The  thighs  and  calves  are  then  strapped  with 
the  straps  firmly  to  their  respective  cushions,  and  the  pall 
being  thrown  on  to  the  small  ratchet  wheel,  the  large  wheel 
\V  is  turned  in  the  direction  of  the  arrow  and  the  patient  is 
slowly  pushed  up  into  the  correct  position.  A  cushion  can 
be  placed  on  the  head  piece,  H,  which  is  connected  to  the 
shoulder  supports,  S,  S,  but  can  be  detached  in  a  moment, 
giving  ample  room  between  the  tracks  for  swabbing  out  the 
mouth,  holding  the  jaw  forward,  etc.,  etc.  With  the  head 
turned  slightly  to  one  side,  the  anaesthetic  is  administered  as 
easily  as  when  on  the  back,  the  chest  has  free  room  for  expan- 
sion between  the  shoulder  supports,  which  keeping  the 
shoulders  well  back  are  an  assistance  rather  than  otherwise  to 
deep  inspiration.  The  abdomen,  hanging  pendulous  and 
unsupported,  admits  of  full  dilatation  of  both  bladder  and 
rectum  with  atmospheric  air.  Sheets,  towels,  etc.,  are  readily 
draped  in  such  a  manner  that  parts  for  examination  or  opera- 
tion alone  are  exposed. 


In  conclusion  I  would  like  to  say  that  owing  to  the  great 
number  of  patients  in  the  surgical  clinics  of  our  large  hospi- 
tals, there  is  a  tendency  to  discard  what  may  take  up  precious 
time.  All  experienced  anaesthetizers  know  how  much  better 
a  patient  takes  an  anaesthetic  who  at  first  has  been  given  it 
slowly  with  words  of  encouragement  and  suggestion  spoken 
here  and  there,  than  those  who  have  been  badly  frightened  by 
having  a  cone  clapped  down  over  the  face  and  the  anaesthetic 
forced  before  becoming  unconscious.  The  desire  to  save  time, 
unfortunately  among  the  less  experienced,  has  made  the  term 
"a  quick  anaesthetizer,"  a  synonym  for  a  good  anaesthetizer, 
whereas  the  proper  and  only  just  criterion  should  be  the  con- 
dition of  the  patients  during  the  operation,  when  returned  to 
the  ward,  and  lastly,  the  opinion  the  patients  have  of  the 
anaesthetizer.  The  conditions  favoring  the  prolongation  of 
the  period  of  anaesthesia  are  as  important  as  those  which  are 
desirable  when  a  patient  is  going  under  the  anaesthetic.  It 
does  take  a  few  moments  longer  to  place  patients  correctly 
on  my  apparatus  than  to  lift  them  up  and  support  them 
in  the  knee-chest  position  by  main  strength,  and  1  might  add, 
in  many  cases  with  awkwardness.  One  or  two  minutes  are 
well  lost  if  our  patients  run  less  risk,  and  much  time  is 
eventually  saved  by  not  having  recourse  later  to  strychnia, 
salt  infusion,  artificial  respiration,  etc.,  after  operations  are 
begun. 

If  placed  properly  on  this  apparatus,  I  feel  certain  that 
patients  can  be  kept  under  an  anaesthetic  for  as  long  a  time 
in  the  knee-chest  as  in  the  Trendelenburg  position.  As  but 
one  assistant  in  addition  to  the  anaesthetizer  is  required,  the 
others  formerly  employed  may  be  utilized  in  getting  other 
cases  ready  for  operation,  etc.,  and  thus  save  time. 

The  utility  of  this  apparatus  having  been  already  tested  for 
over  one  year  in  Dr.  Kelly's  clinics,  and  in  many  cases,  I 
feel  a  much  greater  confidence  in  recommending  it  to  those 
using  the  knee-chest  position  for  examination  or  surgery. 


PROCEEDINGS  OF  SOCIETIES. 


THE  JOHNS  HOPKINS  HOSPITAL  MEDICAL  SOCIETY. 

A  Case  of  Hemochromatosis.    Dr.  Opie. 

The  patient,  a  man  aged  55  years,  was  apparently  in  good 
health  until  about  six  weeks  before  his  death,  when  he  was 
taken  with  symptoms  of  typhoid  fever.  When  seen  two  weeks 
later,  rose-spots  were  well  marked  over  the  abdomen,  and  there 
was  elevation  of  temperature  and  extreme  weakness,  a  most 
striking  feature  being  the  extreme  pigmentation  of  the  skin, 
which  was  of  a  brownish  color  and  most  marked  about  the 
nipples,  genital  organs  and  the  backs  of  the  hands,  sf 
suggesting  Addison's  disease.  The  urine  at  no  time  showed 
sugar,  the  first  examination  being  made  about  four  weeks 
before  death,  and.  subsequently,  on  several  occasions,  the  last 
about  three  days  before  death.  The  autopsy  was  performed 
about  nine  hours  after  death.  The  body  was  that  of  a 
very  much  emaciated  man,  with  pigmentation  extremely  well 
marked.  On  opening  the  abdomen  there  was  found  p 
tation  of  the  parietal  peritoneum ;  the  liver  was  cirrhotic  and 


presented  a  marked  brownish  pigmented  appearance;  the 
pleural  cavities  showed  no  evidence  of  inflammation;  the 
heart  was  sound  and  not  increased  in  size,  the  muscle  having 
a  yellowish-brown  color;  the  lungs  were  normal,  except  for 
bronchopneumonia  areas;  the  spleen  was  enlarged  ami  very 
soft,  with  no  evidence  of  any  extreme  pigmentation.  The 
gastrointestinal  tract  showed  extreme  pigmentation  more 
marked  in  the  duodenum  and  stomach  than  in  the  ileum  and 
jejunum,  but  again  there  w^as  well-marked  pigmentation  in 
the  large  intestine.  The  pancreas,  of  a  chocolate-brown  color, 
showed  thickening  of  the  capsule  and  septa  extending  into  the 
organ.  The  adrenals  were  of  normal  size  and  showed  nothing 
abnormal.  The  kidneys  were  not  markedly  pigmented,  but 
somewhat  cloudy.  The  lymph  glands  throughoui  the  abdo- 
men were  enlarged  and  presented  a  very  brilliant  brownish 
orange-yellow  appearance.  In  the  lower  part  of  the  ileum 
there  were  ulcers  with  clean  bases  confined  particularly  to  the 
Peyer's patches.  Cultures  made  from  theh 
pure  typhoid  bacillus,  which  was  also  present  in  the  liver  and 
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gall-bladder,  with  lactis  aerogenes  in  the  lungs  and  kidneys, 
and  colon  bacillus  in  the  pancreas. 

The  case,  then,  was  one  of  typhoid  fever,  with  pigmentation 
of  the  various  organs,  notably  the  liver,  pancreas,  heart  and 
gastrointestinal  tract,  associated  with  cirrhosis  of  the  liver 
and  chronic  interstitial  pancreatitis. 

Bauds  of  conuective  tissue  separated  the  liver  lobules  one 
from  the  other,  and  there  was  slight  invasion  of  the  periphery 
of  the  lobules.  From  the  central  vein  bands  of  connective 
tissue  extended  between  the  columns  of  liver  cells.  The  most 
striking  feature  was  the  abundant  deposit  of  pigment  through- 
out the  tissue.  Occasionally  the  whole  cell  body  is  filled  with 
pigment,  and  in  the  most  extreme  cases  there  is  evidence  of 
cell-degeneration  ;  the  nucleus  becomes  shriveled  and  loses  its 
staining  properties,  becomes  very  pale  and  finally  disappears, 
leaving  a  clump  of  granules,  still  retaining  the  outline  of  the 
cell.  This  pigment,  when  treated  with  ferrocyanide  of  potas- 
sium and  hydrochloric  acid,  gives  the  Berlin  blue  reaction, 
characteristic  of  iron. 

In  addition,  there  is  a  second  form  of  pigment  which  gives 
no  iron  reaction.  It  is  in  the  form  of  small  granules  of 
brighter  yellow  color,  and  is  deposited  in  the  smooth  muscle 
cells  of  the  blood-vessel  walls,  particularly  the  portal  vein, 
and  in  the  connective-tissue  cells  in  the  sheath  of  the 
vessels. 

Iron-containing  and  iron-free  pigment  was  also  present  in 
sections  of  the  pancreas,  while  in  the  heart  the  iron-contain- 
ing pigment  was  present  in  great  quantity  in  the  muscle  cells. 
In  the  gastrointestinal  canal  the  iron-containing  pigment 
was  present  in  small  quantities,  but  the  iron-free  pigment  in 
great  quantities,  in  either  the  smooth  muscle  cells  or  in  the 
connective  tissue  cells.  The  greatesi  quantity  in  the  stomach 
was  deposited  in  the  most  internal  portion  of  the  circular  layer. 
Other  organs  showed  a  less  degree  of  pigmentation.  In  the 
lungs,  her.-  and  t  here,  were  found  connective-tissue  cells  which 
contained  the  iron-containing  pigment.  In  the  lymph  glands 
was  found  a  great  quantity  of  the  iron-containing  variety, 
which  was  presentin  the  form  of  extracellular  globules  of  varied 
size,  the  pigment  almost  entirely  replacing  thegland  substance, 
very  few  of  the  lymph  cells  being  seen.  The  case  then  shows 
throughout  the  internal  organs  a  deposit  of  two  forms  of  pig- 
ment. Within  the  gland  cells,  notably  in  the  liver,  pancreas 
and  heart  muscle  cells,  there  is  the  iron-containing  pigment, 
while  in  the  smooth  muscle  cells  of  the  blood-vessels  and 
the  gastro  intestinal  canal,  as  well  as  in  certain  connective- 
tissue  cells,  there  is  a  deposition  of  the  iron-free  pigment. 

Under  the  designation  "  haemochromatosis  '  Von  Reckling- 
hausen, in  1889,  described  a  condition  of  macroscopic  pigmen- 
tation of  various  organs  due  to  the  presence  in  the  tissues  of 
a  brown  pigment  derived,  he  thought,  from  the  haemoglobin 
of  the  blood.  An  iron-containing  and  an  iron-free  pigment 
were  found  in  situations  corresponding  to  those  cited  in  the 
foregoing  case;  cirrhosis  of  the  liver  was  present.  Other 
writers  have  subsequently  described  cases  of  haemochromatosis. 
A  condition  of  pigment  accumulation  in  the  internal  organs 
associated  with  diabetes  and  hypertrophic  cirrhosis  of  the 
liver  has  been  studied  particularly  by  French  writers,  who  on 
account  of  the  well  marked  skin  pigmentation  usually  present 


have  given  it  the  name  "diabete  bronze."  While  in  many  of 
the  early  cases  an  iron-free  pigment,  being  less  conspicuous 
than  the  iron-containing  variety,  was  overlooked,  in  several 
more  recent  both  varieties  have  been  found  and  their  location 
has  been  that  characteristic  of  haemochromatosis.  The  pig- 
mentation of  bronzed  diabetes  may,  therefore,  be  regarded  as 
identical  witli  that  of  haemochromatosis. 

It  cannot  be  doubted  that  the  large  quantity  of  iron-contain- 
ing pigment  present  in  the  tissues  is  derived  from  the  haemo- 
globin of  the  blood  set  free  by  the  disintegration  of  the  red 
blood-corpuscles.  Several  cases  of  haemochromatosis  associ- 
ated with  purpura  have  been  reported,  while  others  have  pre- 
sented local  haemorrhagic  conditions,  for  example,  haemor- 
rhagic  pleurisy  or  pachymeningitis,  indicating  perhaps  some 
pathological  condition  of  the  blood.  Nevertheless,  in  a  con- 
siderable proportion  of  the  cases  observed,  including  that  just 
described,  there  has  been  no  evident  blood-destruction. 

In  the  cases  of  bronzed  diabetes  there  two  factors  present — 
one,  the  diabetes  with  glycosuria,  and  the  other  the  hypertro- 
phic cirrhosis  of  the  liver.  In  ordinary  cases  of  diabetes 
there  is  no  tendency  to  the  deposition  of  au  iron-containing 
pigment,  and  there  is  no  evidence  that  in  diabetes  there  is  a 
marked  blood-destrnction.  The  liver  suggests  itself  as  a 
possible  origin  of  the  iron-containing  pigment,  but  if  the 
pigment  is  formed  in  the  liver,  it  must  be  carried  to  the  other 
organs  in  the  form  of  emboli,  and  there  is  no  evidence  of 
the  occurrence  of  such  emboli  nor  is  there  any  evidence  of 
phagocytic  cells  carrying  pigment  to  other  organs.  The 
deposition  of  pigment  in  the  various  organs,  the  heart  and 
pancreas,  for  example,  takes  place  by  just  the  same  method  as 
it  does  in  the  liver,  so  that  it  seems  more  reasonable  to  suppose 
that  the  pigment  is  formed  in  the  cells  in  which  it  is  found, 
rather  than  that  it  is  formed  in  the  liver  or  other  organs  and 
carried  to  more  distant  parts. 

In  association  with  the  accumulation  of  pigment  in  the 
liver  there  is  often  cell-degeueratiou  and  cell-death,  and 
accompanying  this  cell-death  there  is  au  increase  of  connective 
tissue.  It  seems  plausible  to  believe  that  the  cirrhosis  and 
the  inflammation  of  the  pancreas  are  a  result  of  the  death  of 
the  cell  following  the  deposition  of  pigment. 

In  all  cases  of  bronzed  diabetes  which  have  been  described 
there  has  been  found  a  chronic  inflammation  of  the  pancreas. 
The  fact  that  the  chronic  interstitial  pancreatitis  is  an  etiol- 
ogical factor  in  the  production  of  diabetes  has  been  pointed 
out  by  many  observers.  The  diabetes  in  these  cases  seems  to 
he  a  result  of  the  chronic  inflammation  of  the  pancreas  and 
to  be  a  terminal  event  in  the  haemochromatosis.  The  original 
factor,  then,  would  be  some  blood-destroying  cause,  which  in 
many  cases  is  very  obscure.  Following  this  blood-destruction 
there  is  a  formation  of  iron-containing  pigment,  which  is 
deposited  in  various  portions  of  the  body;  with  this  deposition 
of  iron  pigment  there  is  a  cell-death,  and  a  consequent  inter- 
stitial inflammation  of  certain  organs,  particularly  of  the  liver 
and  pancreas.  When  the  pancreatitis  has  reached  a  certain 
degree  of  intensity,  it  seems  possible  to  believe  that  there  is 
an  onset  of  diabetes,  thus  accounting  for  the  diabetic  condition 
in  the  bronzed  diabetes  described  by  some  of  the  French 
writers.     In  the  foregoing  case  the  patient's  death  was  caused 
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by  typhoid  fever  before  the  pancreatitis  had  reached  a  suffi- 
cient intensity  to  cause  diabetes. 

Discussion. 

Dr.  Welch: — This  is  the  first  instance  I  have  seen  of  this 
condition,  and  about  all  I  know  of  it  is  from  a  study  of  Dr. 
Opie's  specimens.  It  has  interested  me  very  much  indeed 
and  he  has  said  I  think  practically  everything  that  can  be 
said  as  to  the  interpretation  of  the  condition. 

I  should  judge  from  what  I  have  read  of  the  literature  that 
it  i-  impossible  to  explain  the  condition  as  the  result  of  the 
formation  of  pigment  from  haemorrhages  and  equally  impos- 
sible to  explain  the  pigment  as  being  formed  in  one  organ  and 
transported  to  other  parts  of  the  body.  Dr.  Opie  has  made 
very  clear  the  objections  to  either  of  those  explanations  and 
also  the  conception  of  the  condition  as  a  disease  by  itself — 
a  haemochromatosis  with  change  in  the  liver,  pancreas  and 
elsewhere  as  secondary  symptoms.  It  hardly  seems  easy  t<> 
understand  how  mere  destruction  of  red  blood-corpuscles 
which  occurs  in  many  conditions  can  be  an  adequate  expla- 
nation. We  have  in  other  conditions,  as  in  jjeruieious  anaemia, 
extreme  destruction  of  corpuscles  and  a  deposit  of  pigment, 
but  uot  like  this.  The  chemistry  of  the  process  must  be 
somewhat  different  from  ordinary  destruction  of  the  blood. 
Otherwise  how  can  we  account  for  the  fact  that  this  is  a 
definite  and  peculiar  disease  whereas  the  mere  destruction  of 
the  red  corpuscles,  following  definite  lines,  does  not  produce 
the  condition?  May  not  the  destruction  of  the  corpuscles, 
although  we  can  not  define  the  character  of  it,  be  a  peculiar 
kind  of  destruction':1 

Dr.  Osler: — The  condition  has  interested  me  much  in  con- 
nection with  the  question  of  cutaneous  pigmentations  apart 
from  Addison  s  disease.  We  have  had  a  very  interesting  series 
of  cases  within  the  past  few  years,  two  in  connection  with 
hypertrophic  cirrhosis.  One  case,  a  young  man  upon  whom 
Dr.  Ilalsted  operated  under  the  supposition  that  he  might 
have  a  tumor  in  the  liver,  proved  to  have  a  hypertrophic 
cirrhosis  with  an  extreme  degree  of  pigmentation  of  the  skin. 
A  fourth  case  of  hypertrophic  cirrhosis  has  recently  died  in 
West  Virginia  and  specimens  of  the  liver  were  sent  to  me  and 
I  would  ask  Dr.  Opie  to  examine  them.  This  case  also  pre- 
sented an  extreme  degree  of  pigmentation.  Two  of  our  cases 
of  enlarged  spleen  have  had  considerable  degrees  of  staining  of 
the  skin.  Occasionally  in  pernicious  anaemia  you  meet  with 
a  degree  of  pigmentation  that  looks  like  Addison's  disease  and 
you  are  in  doubt  as  to  the  nature  of  the  case.  Finally,  you 
have  certain  instances  in  which  you  can  not  account  in  any 
way  for  the  profuse  pigmentation  of  the  skin  as  is  the  case 
with  the  man  present  now  in  the  ward.  He  has  chronic  peri- 
carditis and  has  not  the  three  cardinal  symptoms  of  Addison's 
disease. 

It  seems  to  me  a  little  doubtful,  considering  the  variety  of 
conditions,  in  which  widespread  pigmentation  can  occur, 
whether  we  should  acccept  the  view  that  it  is  a  separate  and 
distinct  disease,  particularly  when  we  know  that  pigmentation 
does  occur  so  often  with  cirrhosis. 

Dr.  Opie: — It  may  be  said  in  answer  to  Dr.  Welch's  question 


that  there  seems  to  be  some  condition  necessary  to  the  produc- 
tion of  the  cirrhosis  and  pigmentation  in  addition  to  the  mere 
destruction  of  red  blood-corpuscles.  There  have  been  various 
attempts  to  reproduce  the  pigmentation  of  haeniochroniatosis 
by  the  injection  of  substances  which  cause  breaking  down  of 
the  red  corpuscles.  Toluylenediamin  has  been  injected  sub- 
cutaneously  into  dogs  and  the  organs  studied  later.  In  such 
cases  a  pigment  having  the  characteristics  of  haemosideriu  is 
formed  in  the  liver  but  it  is  present  in  moderate  degree  and 
cirrhosis  is  uot  prod  uced.  Attempts  to  reproduce  a  condition  of 
general  pigmentation  by  such  methods  have  failed.  Recently 
Kretz  has  studied  a  series  of  cases  of  cirrhosis  of  the  liver  and 
in  about  one  half  of  them  has  found  the  deposition  of  an 
iron-containing  pigment  in  large  quantities  in  the  liver.  He 
comes  to  the  conclusion  that  with  certain  varieties  of  toxaemia 
there  is  a  destruction  of  the  liver  cells  producing  cirrhosis 
and  at  the  same  time  this  poison,  whatever  it  may  be,  circu- 
lating in  the  blood,  causes  a  destruction  of  the  red  corpuscles. 
In  this  combination  of  blood-destruction  and  injury  to  liver 
cells  he  finds  a  favorable  condition  for  the  deposition  of  an 
iron-containing  pigment.  This  is  for  the  most  part  theor- 
etical. 

Report  of  a  Case  of  Combined  Typhoid  and  Quartan  .Malarial 
Fevers.    Dr.  Craig. 

In  the  absence  of  Dr.  Craig,  Dr.  Thayer  presented  a  report 
of  the  following  case,  which  occurred  at  the  Sternberg  U.  S.  A. 
General  Hospital  at  Chickarnauga  Park. 

Dr.  P.  had  suffered  from  September  29  to  October  5,  from 
genera]  malaise,  constipation  ami  headache,  with  an  even 
temperature  from  101°F.  to  102°F.  Although  feeling  ill,  he 
did  not  take  to  his  bed  until  October  5,  1898,  when  he  was 
admitted  to  the  hospital,  complaining  of  a  severe  headache  and 
great  nervousness.  The  previous  evening  he  had  had  a  slight 
chill.  On  admission,  he  presented  the  following  clinical  symp- 
toms :  Gurgling,  and  much  tenderness  in  the  right  iliac  fossa, 
a  dry,  hot  skin,  brilliant  eyes,  with  injected  conjunctivae,  and 
a  typical  typhoid  tongue.  The  typhoid  symptoms  gradually 
increased  and  he  had  tympanites,  epistaxis,  rose-spots,  extreme 
restlessness  and  a  slight  bronchitis. 

October  12,  or  about  the  twelfth  day  of  the  fever,  his  blood 
was  tested  by  Widal's  test  and  gave  a  very  pronounced  reaction, 
while  the  urine  showed  the  diazo-reaction  very  markedly. 
The  patient  had  never  suffered  from  typhoid  fever  previously. 

Until  October  15  the  patient  continued  to  present  the 
characteristic  picture  of  typhoid  fever,  his  temperature  ranging 
between  101°F.  and  101°F.  Baths  were  given,  but  they 
reduced  the  temperature  only  a  little,  and  the  patient's 
condition  was  grave.  On  October  15,  the  temperature  in  the 
morning  had  fallen  to  100°F.,  the  patient's  general  condition 
being  very  much  improved,  when  he  had  a  slight  chill,  with  a 
rise  of  temperature  to  103.4°F.  The  attending  physician 
thought  little  of  the  chill,  as  by  evening  the  temperature  had 
fallen  to  101°F.,  and  for  the  succeeding  two  days  ranged 
between  100°F.  and  102°F.  October  18,  however,  i 
hours  after  the  first  chill,  a  second  and  more  severe  chill 
occurred,  the  temperature  rising  to  104°F.  At  this  time  I 
was  called  upon  to  examine  the  blood,  and  found  the  quartan 
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malarial  organism  in  abundance.  The  details  of  this  examina- 
tion will  be  given  later.  The  patient's  general  condition  was 
markedly  altered  for  the  worse,  he  being  very  weak  and 
tremulous,  having  great  general  pain  and  a  poor  irregular 
pulse. 

From  October  18  to  October  21  his  temperature  ranged 
between  9S.S°F.  to  100. 6°F.  The  administration  of  quinin  in 
small  doses  (5  grains  night  and  morning),  was  begun  October 
18.  October  21,  a  third  paroxysm  occurred,  but  was  delayed 
somewhat,  (probably  by  the  quinm).  so  that  it  extended  into 
the  22nd,  the  acme  of  the  fever  being  reached  by  4  a.  m.  of  that 
day.  This  paroxysm  was  very  severe,  the  chill  lasting  30 
minutes,  and  the  temperature  rising  from  99.2°F.  to  104. 6°F. 
A  fourth  paroxysm  occurred  October  25.  For  some  reason  the 
quinin  had  been  stopped  upon  the  23rd.  A  fifth  paroxysm 
occurred  October  28,  after  which  time  quinin  in  large  doses 
(10  grains  every  4  hours)  was  given.  October  31,  a  very 
slight  chill  occurred,  with  a  rise  of  temperature  to  only  102°F. 

From  this  time  the  patient  had  no  further  paroxysms,  and 
his  temperature  remained  normal.  The  convalescence  was 
very  slow.  During  the  malarial  complication  the  patient's 
condition  was  that  of  a  desperately  sick  man,  and  none  of  the 
surgeons  who  saw  him  entertained  any  hope  of  his  recovery. 
He  became  extremely  emaciated  and  anemic,  and  was  delirious 
much  of  the  time.  During  the  whole  time,  his  blood  showed 
numbers  of  quartan  plasmodia,  corresponding  in  their  develop- 
ment with  the  time  of  the  paroxysms.  The  blood  also  gave  a 
pronounced  Widal  reaction  whenever  tested. 

Microscopical  examination  of  the  blood. — The  blood  was 
first  examined  at  the  time  of  the  second  chill,  when  numerous 
full-grown  and  segmenting  quartan  organisms  were  found. 
Examinations  were  made  every  day,  and  plasmodia  were 
alwavs  easily  found.  The  last  plasmodium  seen  in  the  blood 
was  on  November  31,  a  full  grown  quartan  organism. 

A  record  of  four  days,  which  follows,  shows  the  average 
findings  for  that  period  thi-oughout  the  course  of  the  fever: 

October  18,  chill.  Large  number  of  full-grown  organisms,  a 
few  segmenting  bodies,  fragmenting  bodies,  and  extracellular 
bodies,  and  a  few  hyalin  bodies. 

October  19.  Numerous  hyalin,  unpigmented  bodies,  small 
pigmented  bodies,  and  one  fragmentation  form. 

October  20.  Many  half-grown  and  nearly  three-quarter 
grown  pigmented  quartan  organisms,  a  few  vacuolated. 

October  21,  chill.  Many  full-grown  organisms,  several 
segmenting  bodies,  and  fragmentation  and  extracellular  forms. 

Study  of  the  type  or  organism. — The  smallest  forms 
resemble  the  tertian  hyalin  form  exactly,  being  amoeboid, 
though  rather  less  so  than  in  the  tertian  variety,  and  occupying 
generally  one  or  the  other  side  of  the  corpuscle.  As  they  grew, 
however,  the  outlines  became  more  clearly  cut  than  that  of  the 
tertian,  their  movements  were  slower  and  their  protoplasm 
presented  a  very  refractive  appearance  and  looked  as  though  it 
might  be  finely  granular.  At  this  time  the  pigment  began  to 
appear  as  very  dark,  rather  coarse  dots  and  grains,  which  were 
very  sluggishly  or  not  at  all  motile.  The  shape  of  the  organism 
at  this  stage  altered  very  little  and  very  slowly.  The  red 
corpuscles  containing  the  organisms  were  noticeably  smaller 
than  the  uninfected  ones,  and  were  generally  of  a  dark-greenish 


color.  When  full-grown,  (about  68  to  72  hours  old),  the 
organisms  had  clearly  cut  outlines,  were  oval  or  round  in 
shape,  and  occupied  about  two-thirds  of  the  infected  corpuscle. 
The  pigment  was  collected  at  the  edge  of  the  organisms,  was 
almost  immobile  and  dark  and  coarse.  The  segmenting  bodies, 
which  were  always  present  at  the  time  of  the  paroxysm,  were 
very  characteristic.  The  segments  numbered  from  6  to  12, 
the  pigment  was  collected  in  the  center  in  one  solid,  dark  block, 
or  in  a  radiate  manner,  and  nearly  all  were  beautifully  regular 
in  their  arrangement.  Degenerate  forms  were  often  observed, 
in  which  fragmentation  and  vacuolization  had  taken  place. 
No  flagellate  forms  were  observed.  Peculiar  oval  extracellular 
forms  were  noticed,  in  which  the  pigment  was  motionless. 
There  can  be  no  doubt  that  the  organisms  belonged  to  the 
quartan  type,  and  there  never  was  a  time  during  the  active 
course  of  the  fever  that  these  organisms  could  not  be  demon- 
strated in  the  blood,  although  they  disappeared  rapidly  after 
quinin  in  sufficient  dose  had  been  administered. 

Up  to  October  15,  the  twenty-second  day  of  the  disease,  the 
course  of  the  fever  had  been  typically  typhoid  and  the  tempera- 
ture curve  had  begun  to  decline  gradually,  as  is  characteristic 
of  that  disease.  On  the  22nd,  following  the  chill,  the  tempera- 
ture rose,  but  instead  of  falling  to  normal  or  below  fell  only  to 
the  point  held  previously  by  the  original  disease.  From  that 
time  a  gradual  decline  took  place  until  the  second  chill,  on  the 
18th,  when  the  temperature  rose  from  99.4°F.  to  104°F.,  but 
fell  in  the  course  of  4  hours  to  99°F.  If  we  leave  out  the  rise 
of  temperature  due  to  malaria,  the  course  of  the  temperature  is 
that  of  a  typically  declining  typhoid,  which  holds  true  up  to 
the  24th,  when  the  temperature  between  the  malarial  paroxysms 
became  very  irregular.  Prior  to  the  24th  the  temperature  curve 
illustrated  most  instructively  how  these  two  diseases,  which 
existed  together,  influenced  the  temperature  chart. 

In  the  latter  part  of  November,  when  the  Sternberg  Hospital 
was  closed,  the  patient  was  transferred  to  another  hospital, 
where  he  died. 

Discussion-. 

Dr.  Osler  : — I  believe  this  is  the  first  instance  in  which  the 
quartan  infection  has  been  demonstrated  in  connection  with 
typhoid,  is  it  not? 

Dr.  Thayer: — Yes. 

Dr.  Osler: — This  then  completes  the  history,  for  theestivo- 
autumual  and  tertian  varieties  have  been  repeatedly  found.  I 
arise  again  to  enter  my  protest  against  the  term  "  typho- 
malarial"  for  these  infections.  We  do  not  speak  of  dysentero- 
malarial  or  pneumo-malarial  and  we  should  not  speak  of  typho- 
malarial.  The  malaria  does  not  seem  to  influence  the  course 
of  the  typhoid. 

It  would  be  interesting  to  compare  this  case  with  the 
remarkable  case  of  pseudo- typhoid  that  is  now  in  the  ward. 
During  the  whole  course  of  the  disease  chills  have  occurred 
associated  with  profuse  sweats,  and  I  do  not  suppose  any  one 
without  careful  examination  would  doubt  the  diagnosis  of 
malaria  in  such  a  case,  were  it  made,  though  I  thiuk  the  evi- 
dence at  present  is  strongly  in  favor  of  its  beiug  typhoid. 

Dr.  Thayer: — I  think  the  reports  that  are  gradually  com- 
ing in  from  various  military  hospitals  with  regard  to  the  fre- 
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qnenoy  of  these  combined  infections  are  rather  interesting. 
Early  in  the  fall  and  summer  the  papers  were  full  of  statements 
that  cases  of  combined  malaria  and  typhoid  were  very  frequent 
and  it  was  said  that  ten  or  fifteen,  perhaps  even  twenty  per 
cent,  of  all  the  cases  were  of  the  combined  type.  As  the  accurate 
reports  are  received,  it  is  surprising  to  me  to  find  how  few  eases 
have  occurred.  The  conditions  that  existed  in  the  army  camps, 
in  Cuba  and  in  the  South,  were  the  ideal  conditions  for  malaria 
and  typhoid  to  develop  together.  One  would  expect  thai  a 
very  considerable  number  of  cases  of  combined  infection  should 
occur,  but  as  a  matter  of  fact  such  cases  seem  to  have  been 
relatively  few.  Dr.  Norton  noted  the  fact  that  many  cases  of 
typhoid  fever  at  autopsy  showed  evidences  of  preceding  malaria, 
but  he  did  not  remember,  I  think  he  said,  a  single  instance 
where  they  were  positively  found  in  the  hospital.  I  think  we 
may  say  safely  that  the  actual  course  of  typhoid  fever  is  very 
little  influenced  by  the  combined  infection  with  malaria. 
When  the  two  diseases  occur  at  the  same  time  the  condition  of 
things  seems  to  be  very  much  that  shown  in  Dr.  Craig's  case, 
the  malarial  symptoms  are  simply  imposed  upon  those  of 
typhoid.  They  may  aggravate  the  disease  and  make  the 
patient  feel  worse,  but  they  do  not  affect  the  course  of  the 
typhoid  itself,  and  we  must  absolutely  abandon  the  name 
typho-malarial  as  suggesting  a  combination  of  the  two  diseases. 
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THE  RECOGNITION  OF  THE  POISONOUS  SERPENTS  OF  NORTH  AMERICA.* 

By  Howard  A.  Kelly,  Professor  of  Gynecology  The  Johns  Hopkins  University  and  Gynecologist-in-Chief  The  Johns 

Hopkins  Hospital. 


I  have  felt  an  interest  in  snakes  since  boyhood,  but  the  more 
practical  duties  of  life  have  prevented  my  following  this  pen- 
chant for  over  twenty  years.  It  becomes  now,  however,  mv 
pleasure  to  brush  up  the  forgotten  lore  in  order  to  put  before 
you  certain  facts  I  think  you  should  all  master  before  gradua- 
tion. If  our  medical  curriculum  were  not  already  crowded,  I 
should  urge  a  brief  course  of  lectures  year  by  year,  followed 
by  an  examination,  upon  the  subject  of  the  various  poisonous 
insects  and  animals  and  their  antidotes  ;  for  to  whom  shall  the 
victim  of  injuries  sustained  in  this  way  appeal  for  accurate 
information  as  to  the  danger  from  a  given  bite  or  sting  and  the 
identification  of  the  species  causing  it,  as  well  as  the  proper 
treatment,  if  not  to  you  ? 

I  shall  speak  briefly  this  evening  of  one  group  of  poisonous 
animals — the  snakes;  and  it  shall  be  my  effort  to  impress  upon 
you  such  details  of  their  structure  that  you  shall  be  able  to 
decide  with  certainty  whether  a  given  species  submitted  for 
your  examination  is  or  is  not  poisonous. 

In  classifying  and  identifying  the  various  species  you  will 
find   somewhat  useful,   although  often  confusing,   Baird  and 


*An  address  with  a  demonstration  to  the  Graduating  Class  in  the 
Medical  School,  before  the  Johns  Hopkins  Hospital  Medical  Soci- 
ety, November  6th,  1899. 


Girard's  Catalogue  of  North  American  Reptiles  in  the  Museum 
of  the  Smithsonian  Institution,  Part  I,  Serpents,  published  in 
1853;  Jordan's  Manual  of  the  Vertebrates  in  the  Northern 
United  States,  1899,  is  most  valuable,  and  Leonhard  Stejneger's 
work  on  the  Poisonous  Snakes  of  North  America  is  indispens- 
able; the  last-named  work  published  by  the  government  for 
the  Smithsonian  Institution  really  ought  to  be  in  the  hands 
of  every  physician  in  the  land.  Dr.  Yarrow,  of  Washington, 
one  of  our  most  eminent  authorities,  has  written  numerous 
treatises,  including  an  article  in  Wood's  Reference  Handbook 
of  the  Medical  Sciences.  Other  works  are  a  Catalogue  of 
Snakes  in  the  British  Museum,  in  three  volumes,  by  Boulenger, 
London,  1893 ;  Herpetologia  Europaea,  by  E.  Schreitfer,  Braun- 
schweig, 1875,  and  Deutschland's  Amphibien  und  Reptilien, 
by  B.  Diirigen,  Magdeburg,  1897. 

Snakes  are  reptiles  distinguished  from  batrachians  (the  frog 
family)  by  the  fact  that  they  undergo  no  metamorphoses  and 
do  not  pass  through  a  tadpole  stage  of  existence.  Snakes 
either  lay  eggs  and  are  oviparous,  or  they  produce  their  young 
living  from  eggs  hatched  but  a  short  time  before  inside  the 
mother,  when  they  are  ovoviviparous ;  they  are  distinguished 
from  the  lizards  by  possessing  widely  dilatable  mandibles  and 
the  fact  that  the  head-bones  are  united  by  ligaments,  while 
they  possess  no  limbs  or  shoulder-girdle,  and  have  no  eyelids 
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and  no  external  ear  or  tympanum.     In  boas  there  are  little 
rudimentary  hind  limbs. 

The  body  of  the  snake  is  covered  with  scales  arranged  in 
rows  down  the  back  and  on  the  sides ;  large  transverse  over- 
lapping scales  in  a  single  row  cover  the  belly.  The  head,  as 
in  the  lizards,  is  covered  with  a  series  of  large  plates  which  are 
constant  in  their  arrangement  in  the  same  species,  and  there- 
fore important  aids  in  classifying  and  identifying  species. 

One  might  suppose  from  this  statement  that  nothing  would 
be  easier  than  to  determine  whether  or  not  a  given  animal  is  a 
snake ;  there  are,  however,  several  little  animals  which  are 
popularly  considered  as  snakes  which  belong  in  other  orders. 
I  show  you  here  for  example  an  animal,  the  Amphiuma  means, 
widely  known  as  the  "Congo  snake,"  and  looking  much  like 
an  eel,  but  able  to  live  a  long  while  out  of  the  water.  On  close 
inspection  you  will  discover  four  short  rudimentary  limbs  with 
little  toes,  and  on  each  side  of  the  neck  there  is  a  spiracle.  In 
walking  the  Amphiuma  uses  these  feet,  useless  as  they  appear  to 
be.  as  I  have  frequently  had  occasion  to  observe  in  this  speci- 
men which  I  kept  alive  for  some  time.  It  is  one  of  the  tailed 
batrachiaus,  and  therefore  much  more  closely  allied  to  the 
frogs  than  to  snakes. 

While  the  Amphiuma  comes  from  a  lower  order  than  the 
snakes  and  much  resembles  a  fish,  I  show  you  here  on  the  other 
hand  a  beautiful  lively  little  animal  everywhere  known  as  a 
"glass  snake,"  the  Ophisaurus  ventralis,  belonging  to  the 
family  of  the  lizards,  which  has  a  long  cylindrical  snake-like 
body  closely  covered  by  overlapping  scales;  it  is  over  two  feet 
in  length,  without  any  trace  of  limbs,  and  necessarily  adopts 
the  same  mode  of  progression  as  snakes.  The  Ophisaurus  is, 
however,  distinguished  from  the  snake,  upon  closer  examination, 
by  solidity  of  the  head,  the  well-defined  ear-openings  near  the 
angle  of  the  jaw  as  well  as  the  distinct  eyelids.  It  has  also 
this  distinguishing  characteristic:  the  vent  lies  about  one-third 
of  the  length  of  the  animal  back  of  the  head  instead  of  nearer 
the  tail.  I  received  this  fine  specimen  from  Dr.  John  C.  Rod- 
man, of  Wilmington,  N.  C,  who  writes  me  that  its  captor  told 
him  that  if  struck  with  a  whip  it  would  break  into  a  number 
of  pieces,  which  if  let  alone  will  come  together  again  in  the 
course  of  an  hour. 

The  Ophisaurus  is  a  gentle  and  perfectly  harmless  little 
creature,  and  so  is  the  Congo  snake,  which  feeds  on  worms  and 
crawfish.  There  is  in  the  whole  world  no  known  poisonous  mem- 
ber either  of  the  batrachians  or  of  the  lizard  family,  popular 
superstition  to  the  contrary,  with  the  single  exception  of  these 
two  large  lizards  which  I  here  show  you,  the  Gila  monsters 
(Heloderma  suspectum),  received  from  Dr.  John  S.  Pearce,  of 
Albuquerque,  N.  M. 

They  are  so  sluggish  that  I  have  never  seen  them  attempt  to 
bite ;  the  most  they  have  done  in  the  couple  of  months  they 
have  been  in  my  possession  has  been  to  crawl  slowly  around 
their  cage  and  eat  the  eggs  on  which  I  feed  them. 

Among  the  true  snakes,  the  Ophidians,  we  must  distinguish 
carefully  those  which  are  poisonous  from  those  which  are  Dot, 
and  not  be  misled  by  a  widely  pi-evailing  notion  that  all  snakes 
are  poisonous  and  ought  therefore  to  be  destroyed.  As  an 
example  of  the  misfortune  of  ignorance  on  this  head,  I  may 
cite   the   experience  of   a  prominent  Baltimore  doctor  who, 


while  fishing  in  one  of  the  rivers  near  town  and  letting  his 
hand  hang  in  the  water,  was  bitten  by  a  harmless  water-snake 
(probably  Tropidonotus  sipedon),  and  for  fear  that  he  was 
poisoned  he  immediately  consumed  a  large  amount  of  whisky 
to  act  as  an  antidote. 

No  ophiologist  I  know  of  takes  the  ground  that  poisonous 
snakes  should  not  be  destroyed,  but  the  ignorance  which  leads 
people  to  destroy  all  snakes  alike  does  not  tend,  as  they  think, 
to  promote  the  extermination  of  the  poisonous  species,  but  in 
fact  actually  tends  to  preserve  them,  as  their  worst  enemies 
are  some  of  their  own  congeners  of  the  harmless  species,  such 
as  the  black  and  the  king-snakes  (see  Fig.  1). 

The  ignorant  prejudice  which  leads  people  to  destroy  snakes 
indiscriminately  tends  further  to  seriously  disturb  the  balance  of 
nature  by  favoring  the  increase  of  the  small  animals  upon  which 
they  naturally  feed,  such  as  toads  and  frogs  and  particularly 
the  destructive  field-mice  which  are  consumed  by  thousands. 

With  a  view,  therefore,  of  givingyou  this  information,  which 
may  at  any  time  become  a  matter  of  vital  importance  to  your 
patients,  as  well  as  with  an  earnest  desire  to  save  the  innocent 
species,  I  shall  now  point  out  to  you  certain  differential  points 
between  the  poisonous  and  non-poisonous  forms  by  which  they 
may  be  most  readily  distinguished. 

Fortunately  the  poisonous  species  are  few  in  number  and 
readily  distinguished  after  one  has  once  carefully  noted  some 
of  their  characteristic  marks. 

The  poisonous  snakes  of  this  country,  with  the  single  excep- 
tion of  the  little  harlequin-snake  (Elaps)  of  Florida  and  the 
South,  belong  to  the  group  known  as  "  pit- vipers,"  that  is  to 
say,  they  possess  a  curious  conspicuous  blind  depression,  which 
is  a  prominent  anatomical  characteristic  in  the  fore  part  of 
the  head  over  the  upper  lip  between  the  eye  and  the  nostril  in 
what  is  known  as  the  loral  region.  This  pit  is  hollowed  out 
in  the  thick  short  superior  maxillary  bone,  which  here  has 
the  sole  function  of  supporting  the  poison-fangs.  Zoologists 
have  never  been  able  to  determine  the  function  of  the  pit; 
Professor  Leydig,  finding  it  supplied  with  a  large  nerve  not 
unlike  the  nerve  of  the  eye  and  of  the  ear,  has  concluded  that 
it  is  the  organ  of  a  sixth  sense.  The  pit-vipers  differ  from 
the  harmless  snakes  further  in  that  their  heads  are  triangular, 
with  massive  maxillary  development  expressive  of  great  mus- 
cular power  in  the  jaw ;  they  have  fewer  large  scales  on  the 
head,  and  a  greatly  increased  number  of  small  scales  taking 
their  place,  giving  the  head  more  of  a  warty  appearance. 
The  snake  is  thicker  in  proportion  to  its  length  and  has  a 
shorter  tail,  and  the  dorsal  scales  are  keeled,  making  the  sur- 
face conspicuously  rough.  The  pupil  is  elliptical.  If  the 
mouth  is  opened,  the  usual  number  of  small  teeth  are  seen 
in  the  lower  jaw,  while,  above,  a  row  of  recurved  short  teeth 
is  seen  well  in  towards  the  centre  of  the  head;  these  are  the 
palatal  teeth,  while  just  outside  of  these,  under  the  lip  and 
well  toward  the  front  are  two  long  mucous  folds  which  hang 
like  veils  over  the  powerful  recurved  fangs  which  lie  concealed 
with  a  number  of  smaller  reserve  fangs  behind  them.  If  the 
snake  is  living,  as  in  the  case  of  the  copperhead  which  I  now 
show  you,  he  is  apt  upon  touching  the  fangs  to  throw  one  or 
both  forward,  projecting  and  erecting  them  as  in  striking; 
further  if  the  edge  of  a  saucer  or  a  watch-glass  such  as  I  hold 
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here  is  placed  under  the  fang,  a  convulsive  movement  may  be 
started  by  which  the  animal  endeavors  to  thrust  his  fangs  iuto 
the  object  and  then  rotates  the  maxillary  bone  inwards  so  as  to 
bring  them  violently  towards  the  gullet  with  the  ejection  of  a 
few  drops  of  the  clear  yellow  poison.  In  a  large  diamond- 
back  rattler  a  teaspoonful  of  poison  may  be  ejected.  For  a 
description  of  the  mechanism  see  S.  Weir  Mitchell's  report  to 
the  Smithsonian  Institution. 

The  poison-fangs  are  shed  from  time  to  time  ;  I  show  you 
one  dropped  a  few  days  ago  in  my  library  by  this  large  banded 
rattlesnake,  which  is  also  just  about  to  shed  the  opposite  fang, 
which  I  now  remove. 

I  will  now  characterize  the  pit-vipers  a  little  more  closely  by 
stating  that  there  are  three  genera  with  somewhere  about  18 
species,  and  all  but  two  of  these  belong  to  the  rattlesnakes, 
which  are  easily  recognized  by  the  caudal  appendage. 

The  genera  are  Agkistrodon,  Sistrurus  and  Crotalus. 

The  two  snakes  to  which  I  now  call  your  attention  are  the 
copperhead  and  the  water-moccasin,  both  belonging  to  the 
same  genus,  Agkistrodon,  and  known  respectively  as  Agkis- 
trodon coutortrix  and  Agkistrodon  piscivorus. 

The  distribution  of  the  copperhead  (Agkistrodon  contor- 
trix),  says  Stejueger,  "in  a  general  way  is  coextensive  with 
that  of  the  banded  rattlesnake  (Crotalus  horridus),  though  as 
a  rule  it  does  not  extend  quite  so  far  north.  As  a  compensa- 
tion it  goes  considerably  farther  south  in  the  western  portion 
of  its  range,  extending  iuto  the  southern  part  of  Texas." 

I  exhibit  here  two  well-developed  adult  copperheads,  re- 
ceived from  Dr.  Eodman,  of  Va.,  and  Dr.  Goss,  of  Georgia. 
The  color  as  you  see  is  a  light  chocolate,  with  wave-like  dark 
alternating  patches  on  the  sides,  the  belly  is  yellowish;  there 
are  twenty-three  rows  of  scales  from  side  to  side,  all  strongly 
carinated.  The  copperhead  I  think  the  handsomest  of  all 
our  snakes.  The  arrangement  of  the  scales  on  the  head 
can  be  seen  in  the  drawing  made  by  Mr.  Becker ;  the  particular 
point  of  difference  here  between  the  copperhead  and  the 
moccasin  lies  in  the  presence  of  the  loral  plate  in  the  copper- 
head, and  its  absence  in  the  moccasin  (see  Figs.  2  and  3). 

Although  vicious  and  usually  striking  without  warning, 
the  copperhead  is  not  so  dangerous  as  the  rattlesnake  when 
the  poison  is  taken  volume  for  volume ;  its  bite  is  also  less  liable 
to  prove  fatal,  as  the  snake  rarely  exceeds  three  feet  in 
length,  and  the  amount  of  poison  available  at  any  given  time 
is  much  less  than  in  the  larger  rattlesnakes. 

The  moccasin  (Agkistrodon  piscivorus)  is  distinctively  a 
water-snake,  and  is  of  dark  greenish  brown  color,  sometimes 
almost  black,  variegated  by  a  series  of  darker  but  indistinct 
bars.  The  twenty-five  rows  of  dorsal  scales  are  carinated. 
The  lower  wall  of  the  eye  is  bordered  by  the  third  labia] 
plate,  counting  back  from  the  rostral  in  the  middle  of  the 
upper  jaw  (see  Figs.  4  and  5).  The  loral  plate  is  absent.  The 
moccasin,  or  cottonmouth,  as  it  is  ofteu  called,  can  easily  be 
distinguished  from  other  snakes  by  the  following  marks:  In 
the  first  place,  its  general  configuration  broad  in  proportion 
to  length,  the  triangular  head,  the  thick  jaw,  snggesj  ai 
once  that  it  belongs  to  the  vipers;  a  closer  examination  shows 
that  it  possesses  the  characteristic  pits  between  the  eyes  and 
the  nostrils,  settling  the  fact  that  it  is  a  pit-viper.     It  then 


only  remains  to  distinguish  it  from  the  group  of  rattlesnakes 
on  the  one  hand,  which  is  easily  done  by  the  absence  of  the 
characteristic  caudal  appendage;  and  on  the  other  hand  from 
the  copperhead,  its  closest  ally,  and  this  is  easily  done  by  tin; 
remarkable  difference  in  color,  the  copperhead  being  of  a 
lustrous  copper-color,  while  tlie  markings  of  the  water- 
moccasin  are  all  more  or  less  obscure,  and  it  possesses  no 
beauty  of  coloration. 

A  further  distinguishing  and  characteristic  mark  is  a 
narrow  yellowish  white  line  beginning  below  the  eye  and 
passing  backward  and  crossing  the  angle  of  the  mouth  at 
the  seventh  labial,  as  shown  in  Mr.  Becker's  drawing. 

Although  there  is  everywhere  felt  a  wholesome  dread  of  the 
moccasin,  and  Jordan  calls  it  "the  most  dangerous  of  our 
snakes,"  I  know  of  but  one  recorded  fatality.  Dr.  J.  II. 
Hopkins,  of  Hopkins,  S.  C,  tells  me  that  the  cattle  in  his 
country  are  sometimes  bitten  when  drinking  in  the  branches 
and  return  with  their  heads  much  swollen. 

I  will  be  brief  in  considering  the  rattlesnakes,  so  easily 
recognized  by  their  specific  appendage,  the  rattle  at  the  end  of 
the  tail.  There  are  two  genera,  Sistrurus  and  Crotalus;  Sis- 
trurus, at  the  time  I  last  took  an  active  interest  in  snakes,  was 
known  as  the  little  rattlesnake,  or  the  prairie-rattler,  belong- 
ing to  the  genus  Crotalophorus  or  Caudisona.  The  two 
species,  inhabiting  the  United  States,  recognized  by  Stejneger, 
are  the  massasauga  (Sistrurus  catenatus),  and  the  ground- 
rattlesnake  described  by  Linnaeus  (Sistrurus  miliarius). 
Although  there  is  a  popular  dread  of  these  animals,  there  is 
reason  to  question  whether  their  bite  is  ever  fatal. 

In  the  form  of  the  head  and  its  broad  plates,  the  snakes  of 
this  genus  are  more  nearly  allied  to  the  harmless  Colubers 
than  any  of  the  Crotalids. 

I  have  here  three  living  rattlesnakes  representing  two 
species :  the  first  two  are  specimens  of  Crotalus  horridus,  the 
banded  rattlesnake  ;one  of  these,  so  black  as  to  scarcely  show 
any  markings,  conies  from  central  Pennsylvania,  while  the 
larger  snake,  50  inches  in  length  and  71  in  circumference,  is  a 
beautiful  specimen  from  Dr.  Goss,  in  Georgia;  he  has  buff, 
finely  mottled  background,  crossed  at  frequent  intervals  by 
rich  velvety  zigzag  lines  from  two  to  three  scales  in  breadth. 
In  order  to  emphasize  the  remarkable  contrast  between  these 
poisonous  vipers  and  some  of  the  harmless  snakes,  which  I 
shall  produce  presently,  note  that  of  the  entire  50  inches  but 
4  inches  is  tail.  All  the  rattles  of  this  larger  snake  have  been 
lost,  so  that  when  he  vibrates  his  tail  as  now  there  is  no  sound 
whatever  unless  the  end  of  the  tail  strikes  a  hard  or  dry  sur- 
face ;  this  disposes  of  the  common  notion  that  the  number  of 
rattles  is  any  indication  of  the  age  of  the  animal ;  note  also, 
as  I  open  the  mouth,  that  the  fang  of  one  side  has  been  shed, 
and  the  other  is  just  ready  to  drop  into  the  watch-glass  which 
I  hold  under  it.* 

The  curious  pit,  so  distinctive  of  our  vipers,  is  well  defined 
and  measures  5  millimeters  in  depth. 

I  also  show  you  here  another  beautiful  Crotalus,  received 
from  Oklahoma,  through  Mrs.  J.  W.  Putts  of  this  city,  43] 


*  Two  large  new  fangs  were  found  in  position,  ready  for  service, 
two  weeks  later. 
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inches  long,  powerfully  built  in  proportion  to  bis  length,  with 
six  rattles  which  are  vigorously  agitated  at  the  slightest  provo- 
cation. I  have  had  some  difficulty  in  identifying  the  species. 
Dr.  Stejneger,  of  Washington,  however,  decides  that  it  is 
the  prairie-rattlesnake  (Crotalus  confluentus),  which,  in 
some  specimens,  shows  more  green  The  ground  color,  in 
remarkable  resemblance  to  the  sage-bush  of  the  prairies, 
is  of  a  yellowish  green  broken  by  a  series  of  dorsal  oblong 
blotches  which  are  more  or  less  quadrangular  in  form,' 
edged  by  a  lighter  streak.  On  the  sides  between  the] 
blotches  and  belly-scales  there  are  two  rows  of  dark  spots, 
which  coalesce  in  the  tail  region  with  the  blotches  so  as  to 
form  half  rings;  the  head  has  the  characteristic  form,  is 
markedly  triangular,  with  powerful  jaws,  and  looked  at  from 
above  it  is  covered  with  tuberculate  and  carinated  scales ;  (see 
Fig.  6)  the  only  large  scales  seen  are  the  strongly  developed 
superciliaries  which  jjroject  far  over  the  eye,  each  of  which  is 
traversed  by  a  fine  yellow  line  bifurcating  at  its  median  end; 
looked  at  from  the  side  the  head-scales  are  all  larger  and  there 
are  two  striking  yellowish  streaks  extending  from  the  angles 
of  the  eye  back  to  the  angle  of  the  mouth.  The  large  rostal 
scale  is  marked  by  a  white  line  on  the  margins. 

The  harmless  snakes,  the  Colubers,  are  much  more  abund- 
ant than  the  poisonous  varieties  just  mentioned  and  can  easily 
be  distinguished  from  them  even  upon  a  superficial  examina- 
tion of  their  slender  form,  the  large  scales  covering  the  head, 
the  smooth  scales  covering  the  body  in  many  species,  together 
with  the  absence  of  the  maxillary  pit.  When  the  mouth  is 
opened  two  long  rows  of  small  teeth  are  found  in  the  upper 
jaw  attached  to  the  palatal  and  the  maxillary  bones.  The 
numerous  small  curved  maxillary  teeth  on  the  long  maxilla 
replace  the  single  large  fang  on  the  short  quadrate  bone  found 
in  the  vipers.  Many  people  are  afraid  of  handling  the  Colu- 
bers, dreading  the  bite  and  an  extensive  lacerated  wound. 
The  fact  is  that  the  bite  of  the  largest  of  them,  5  or  6  feet 
long  is  quite  insignificant.  I  have  myself  twice  been  bitten 
recently  by  a  large  blacksuake  and  by  this  large,  powerful 
water-snake;  a  few  trifling  punctures  and  a  few  drops  of 
blood  were  the  only  result,  and  the  wound  healed  as  though 
the  skin  had  been  pricked  by  a  needle.  Any  one  of  these, 
snakes  will  attempt  to  make  his  escape  when  encountered, 
but  most  of  them  will  fight  when  cornered,  or  when  picked 
up  for  the  first  time.  The  blacksnake  particularly  deserves 
his  reputation  as  a  fighter ;  one  which  1  have  been  keeping 
in  the  country  in  a  large  vivarium  is  always  ready  to  fight  me 
every  time  I  enter. 

As  an  example  of  a  fine  Coluber  here  is  a  corn-snake  (Cal- 
lopeltis  guttatus)  looking  much  like  a  blacksnake,  55  inches 
long,  with  27  rows  of  scales  across  the  back,  and  on  close 
inspection  those  towards  the  middle  are  found  to  be  faintly 
keeled  while  the  lateral  ones  are  smooth.  The  usual  colora- 
tion of  this  snake  is  a  reddish-brown  color  with  a  row  of 
blotches  down  the  back.  In  this  specimen  the  color  is  almost 
uniformly  a  dull  reddish  black.  Closely  allied  to  this  is  the 
pilot-snake,  which  is  one  of  our  largest  serpents,  measuring 
six  feet  or  more. 

Here  is  another  beautiful,  graceful,  harmless  snake,  one  of 


the  slenderest  of  our  large  snakes,  known  as  the  coachwhip 
(Masticophis  flagelliformis),  received  from  Dr.  Goss  in  Georgia. 
This  specimen  is  79i  inches  in  length.  The  fore  part  of  the 
body,  as  you  observe,  is  jet  black  above  and  below,  and  shades 
gradually  backward  into  a  dull  white  ;  the  tail  is  particularly 
beautiful,  as  the  smooth  scales  there  become  broader  and  mar- 
gined with  a  darker  streak  marking  each  wart  and  giving 
it  a  tesselated  appearance.  The  eye  of  this  snake  is  large  and 
handsome,  while  the  pupil  is  surrounded  by  a  reddish  iris 
which  gives  it,  under  the  overhanging  superciliary,  a  particu- 
larly striking  lustrous  appearance,  not  unlike  the  imitation 
snakes  made  in  the  form  of  bracelets  by  the  jewelers.  I  show 
here  the  arrangement  of  the  scales  of  the  head,  giving  the 
peculiar  elongate  vertical  plate  with  the  large  superciliaries 
and  occipitals.  Note  that  although  the  length  of  the  jaw  as 
measured  to  the  commissure  is  only  33  mm.,  the  real  length  is 
40  mm.,  as  the  angle  of  the  jaw  lies  well  behind  the  commis- 
sure, showing  that  the  capacity  to  swallow  is  much  greater 
than  would  at  first  sight  seem  possible. 

I  shall  not  ])ause  to  dwell  on  the  specific  characters  of  a 
number  of  snakes  1  here  show  you  which  are  manifestly  harm- 
less ;  among  them  are  the  young  of  the  hognose  viper  (Hetero- 
don  simus),  the  exquisite  slender  little  green  snake  (Opheodrys 
aestivus)  from  Georgia,  and  a  little  Storeria  Dekayi  of  a  dim 
or  slate  color,  with  small  dark  spots  on  the  back,  only  ten 
inches  in  length  and  three-sixteenths  of  an  inch  in  diameter. 

Most  important  is  it  that  you  should  learn  to  recognize  and 
differentiate  certain  perfectly  harmless  snakes  which  through 
ignorance  have  acquired  a  bad  reputation.  Here,  for  ex- 
ample, is  a  full-grown  hognosed  viper,  or  spreading,  puffing  or 
blowing  adder  (Heterodon)  as  it  is  often  called,  one  of  our 
most  valuable  serpents  in  the  destruction  of  field-vermin, 
found  over  a  wide  geographical  range,  and  everywhere  in  ill- 
repute  as  deadly  poisonous,  and  yet  perfectly  harmless  and 
most  gentle  and  easily  tamed.  When  first  alarmed  this  snake 
flattens  himself  out  until  the  upper  part  of  his  body  and  his 
head  are  spread  out  like  a  thin  skin  and  bearing  a  remarkable 
resemblance  to  the  hood  of  a  cobra.  He  then  draws  in  wind 
and  forces  it  out  with  a  loud  hissing  sound,  presenting  on  the 
whole  a  most  threatening  and  forbidding  aspect.  Even  if  you 
were  to  pick  him  up  aud  he  bit  you,  the  bite  would  not  amount 
literally  to  more  than  the  pricking  of  "a  row  of  pins."    • 

Of  this  "  viper  "  there  are  two  species,  one  blackish  and  the 
other  with  considerable  yellow  or  reddish  in  the  background, 
respectively  Heterodon  niger  and  Heterodon  simus,  both  of 
which  are  easily  distinguished  by  the  "hognose,"  or  retrous- 
see  nose,  formed  by  the  projecting  turned-up  rostral  scale. 
(See  Mr.  Becker's  drawing,  Figs.  7  and  8.) 

Another  snake  with  a  bad  reputation  is  this  one,  which 
came  to  me  from  Alabama,  labeled  "orange-bellied  moccasin," 
"  deadly  poisonous,"  which  is  really  only  a  large  water-snake 
(Tropidonotus,  or  Natrix)  found  abundantly  everywhere  and 
not  resembling  in  the  least  any  form  of  poisonous  serpent 
except  in  his  natural  vicious,  ugly  disposition.  He  is  con- 
fused with  the  true  moccasin  (Agkistrodon)  because  he  is 
dull  in  color  aud  found  about  the  water  in  the  same  localities, 
and  is  rough-backed  with  prominent  carinated  scales;  but 
a  glance  at  the  head,  which  is  elongate  and  colubriform,  the 


\   ' 


Ophibolus  getulus,  king  snake,  or  chain  snake,  one  of  the 
most  beautiful  of  our  harmless  snakes,  found  through  the 
South  and  as  far  north  as  Maryland,  invaluable  in  the  de- 
struction  of  vermin.     The   markings   are  black   and   white   or 


yellowish.  The  loral  scale  is  seen  between  the  anteorbital  and 
the  nasal.  The  absence  of  a  pit  and  the  form  of  the  head 
show  that  this  is  not  a  poisonous  snake. 


Agkistrodon  Contortrix,  Copperhead,  a  common  pit  viper 
of  wide  distribution,  belonging  to  the  same  genus  as  the 
moccasin.     The    most    marked   difference   in    the    scutellation 


of  the  head  lies  in  the  presence  of  the  loral  scale,  between 
anteorbital  and  nasal  in  the  copperhead,  ami  its  absence  in 
the  moccasin. 


Agkistrodon  piscivorus,  true  moccasin.  The  head  is  large 
and  triangular  with  massive  jaws.  The  plates  and  scales 
are  large.  The  pit  is  well  shown  on  a  line  joining  the  nostril 
with   the  lower  border  of  the  eye.     There   is   no   loral   scale 


fig.  5. 

between  the  nasal  and  the  anteorbitals.  The  markings  on 
the  side  of  the  head  are  characteristic.  Those  on  the  body 
seen  in  Fig.  4  are  often  obscure. 


Crotalus  confluentus.  "Prairie  rattlesnake,"  from  (  >klahoma, 
"iie  of  the  group  of  rattlesnakes  with  square  blotches  on  the 
back. 

Note  the  absence  of  large  scales  on  top  of  the  head,  with 
the  exception  of  the  projecting  superciliaries.  The  pit  is 
seen  below  and  behind  the  nostril.  Tin-  arrangement  "i  the 
lines  on  the  head  is  characteristic  of  the  species. 


Heterodon,  puffing  adder,  hognosed  viper.  A  harmless  and 
valuable  but  threatening  looking  snake.  The  turned-up  ros- 
tral plate  at  the  end  of  the  snout  is  the  characteristic  mark 
of  the  genus. 


This  snake  has  the  power  of  flattening  out  its  head  and 
the  upper  part  of  the  neck  until  it  bears  a  remarkable  resem- 
blance to  a  cobra. 


Natrix  Sipedon,  water  snake,  often  erroneously  called 
"  water  moccasin,"  and  confused  with  the  true  moccasin 
(agkistrodon).  a  pugnacious  but  a  harmless  animal.     The  head 


I-  narrow,  oval,  and  the  vertical  plat,-  between  the  eyes  is  also 
narrowed  in  remarkable  contrast  with  the  true  moccasin  (see 
Fig.  4).     There  is  no  pit. 
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absence  of  the  pit  and  the  side-lines  so  characteristic  of  the 
true  moccasin  at  once  ser.ve  to  differentiate  the  two.  (Figs.  9  «  10. 

The  Tropidonotus  is  a  snake  not  so  useful  as  our  land-snake, 
as  he  lives  on  fishes  and  frogs,  and  I  am  willing  to  admit  the 
question  whether  he  ought  not  to  be  killed. 

"Highland  moccasin  "  is  another  term  applied  to  a  harm- 
less snake  which  on  account  of  the  unfortunate  name  is  con- 
demned to  be  killed  wherever  he  is  found. 


I  trust  that  this  demonstration  with  the  living  forms  before 
you  will  impress  upon  you  the  easily  recognized  differences 
between  poisonous  and  non-poisonous  forms  so  that  you  will 
feel  yourselves  not  only  equipped  to  decide  in  case  of  accident 
whether  the  bite  of  a  particular  snake  is  liable  to  be  followed 
by  dangerous  symptoms,  but  that  you  will  constitute  your- 
selves as  well  defenders  of  the  harmless  snakes,  which  are  not 
only  of  great  economical  value  but  aid  as  well  in  the  destruc- 
tion of  the  poisonous  forms. 


ON  THE  CHEMISTRY,  TOXICOLOGY  AND  THERAPY  OF  SNAKE  POISONING. 

By  Thomas  R.  Brown,  M.  D. 


In  this  portion  of  the  country,  the  subject  of  the  poison  of 
venomous  snakes  aud  the  treatment  of  snake-bite  is  rarely 
brought  to  our  notice,  due  of  course  largely  to  the  extreme 
rarity  of  the  condition  and  the  paucity  of  snakes  of  high 
degrees  of  toxicity. 

Nevertheless,  when  one  considers  that  in  India  alone  the 
lives  of  more  than  twenty  thousand  human  beings  and  sixty 
thousand  cattle  are  annually  sacrificed  to  the  poisonous  Ophidia, 
and  that  in  Africa,  Australia,  Central  and  South  America  and 
the  islands  of  the  Indian  and  Eastern  Pacific  oceans  many 
deaths  occur  annually  from  the  same  cause,  it  will  be  seen 
that  the  subject  is  one  of  sufficient  magnitude  to  appeal  to 
every  one  interested  in  the  general  subject  of  medicine  in  its 
broader  sense. 

Indeed,  we  have  but  to  turn  the  pages  of  the  journals 
devoted  to  bacteriology,  chemistry  and  toxicology  for  the  past 
ten  years  to  recognize  how  much  work  is  being  done  in  this 
direction  aud  how  marked  are  the  advances  recently  made  in 
our  knowledge  of  the  subject. 

Before  going  more  carefully  into  the  chemical  and  thera- 
peutical side  of  the  subject,  it  will  be  of  interest  to  sketch 
briefly  the  morphological  and  zoological  characteristics  of  the 
poisonous  snakes  and  to  mention  the  most  important  repre- 
sentatives and  their  geographical  distribution. 

The  great  family  of  snakes — the  order  Ophidia,  has  three 
divisions,  the  0.  colubriformia  which  are  innocent,  the  0. 
colubriformia  venenosa  and  the  0.  viperiformia,  the  last  two 
of  which  are  poisonous  and  compose  the  Thauatophidia — a  well 
merited  name  when  one  considers  their  great  destructiveness. 

A  rapid  and  easy  method  of  differentiating  the  innocent 
from  the  poisonous  snakes  is  by  an  examination  of  their  jaws, 
the  harmless  snake  having  two  complete  rows  of  small  1111- 
grooved  teeth,  an  inner  palatine  and  an  outer  maxillary,  while 
in  the  venomous  snakes  the  outer  row  is  represented  by  one  or 
more  large  tubular  fangs  firmly  ankylosed  to  the  maxillary 
bone. 

This  bone,  by  its  movements,  causes  the  erection  or  reel i na- 
tion of  the  fangs. 

The  maxillary  bone  is  much  smaller  in  the  poisonous  colu- 
brine  than  in  the  innocent  snake,  while  in  the  viperine  snake 
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it  is  reduced  to  a  mere  wedge,  giving  insertion  to  a  long 
curved  tubular  fang.  These  fangs,  when  reclined,  are  covered 
by  a  sheath  of  mucous  membrane,  in  which  lie  also  several 
reserve  fangs  in  different  stages  of.growth,  which  are  designed 
to  replace  the  working  fang,  if  it  should  be  shed  or  lost 
through  accident.  The  fangs,  although  described  as  being 
perforated,  are  in  reality  not  so,  this  effect  being  produced  by 
a  folding  of  the  dense,  compact  tooth  on  itself,  forming  either 
an  open  groove  as  in  Hydrophidae,  a  complete  canal  as  in 
Cobra  or  a  still  more  complete  tube  as  in  Viperidae. 

The  poison  is  secreted  by  a  conglobate  racemose  gland, 
almond-sized  in  the  cobra,  and  opening  by  a  duct  into  the 
capsule  of  mucous  membrane,  enveloping  the  base  of  the  fang, 
the  venom  thence  flowing  into  the  deutal  canal,  the  same 
muscles  which  close  the  jaw  also  compressing  the  poison- 
gland  and  forcing  the  poison  through  the  duct.  At  the  orifice 
of  the  duct,  a  sphincteral  arrangement  of  muscle  fibres  has 
been  described  by  Fayrer  in  the  cobra  and  by  Weir  Mitchell 
in  the  rattlesnake. 

With  the  exception  of  New  Zealand  and  the  Oceanic  Islands, 
venomous  snakes  are  found  almost  all  over  the  tropical  and 
temperate  regions  of  the  world. 

Among  the  more  important  of  the  poisonous  snakes  we 
have:  in  North  America,  Ancistrodon  contortrix  (copperhead), 
Ancistrodon  piscivorus  (water-moccasin),  the  many  varieties 
of  Crotalus  (rattlesnake);  in  South  America,  Elaps  corallinus 
(coral-snake),  Elaps  lemniscatus,  Lachesis  mutus  aud  rhom- 
bata  (bushmaster) ;  in  Central  America,  Bothrops  lanceolatus 
(lance-snake);  in  the  West  Indies,  Craspedocephalus;  in 
Europe,  Pelias  or  Vipera  berus  (adder),  which  is  found 
throughout  most  of  Europe,  while  in  Dalmatia,  Hungary  and 
Greece  we  also  have  Vipera  Redii,  and  in  southern  Europe, 
Vipera  ammodytes  (sand-viper);  in  Africa,  Naja  haje  (asp), 
Naja  haemachates,  Naja  noir  and  Cerastes,  while  in  Australia 
we  have  Hoplocephahi3  curtus  (tiger-snake),  Pseudechis 
(blacksnake)  and  Acanthophis  (deaf -adder). 

Our  knowledge  of  the  Thauatophidia  of  India  is  very  com- 
plete, due  to  the  monumental  work  of  Sir  Joseph  Fayrer,  and 
it  is  upon  the  poison  of  these  snakes  that  much  of  the  beat 
recent  work  has  been  done. 

The  venomous  colubrine  snakes  of  India  are:  of  Elapidae, 
Naja  tripudians  (cobra),  Ophisphagus  elaps  (hamadryad), 
Bungarus  ceruleus  (krait),  Bungarus  fasciatus  (san  kui);   of 
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Xenurelaps,  X.  bnngaroides  and  the  various  species  of  Callo- 
phis  ;  and  Hydrophidae,  a  very  numerous  and  extremely  poi- 
sonous family  of  sea-snakes,  but,  on  account  of  their  habitat, 
not  very  harmful. 

The  Indian  viperine  snakes  are  represented  by:  Daboia 
Eussellii  (chain-viper),  Echis  carinata  (kuppur,  or  phoorsa- 
snake) — these  are  true  vipers,  while  the  Crotalidae  or  pit- 
vipers  are  only  feebly  represented  by  Trimerisuri,  Peltopelor, 
Halys  and  Hypnale,  which  are  much  less  poisonous  than 
their  American  congeners,  Crotalus,  Lachesis  and  Craspedo- 
cephalus. 

In  India  in  1898,  21,901  human  beings  died  from  the  effect 
of  snake-bite,  and  in  this  enormous  mortality,  the  snakes 
stood  in  point  of  destructiveness  in  the  following  order: 
Cobra,  Krait,  Echis.  Daboia.  The  toxicity  of  the  venom, 
besides  varying  according  to  the  species,  varies  markedly  in 
the  same  species  and  variety. 

Thus,  the  bite  of  the  snakes  of  the  tropics  is  far  more  dan- 
gerous than  of  the  corresponding  varieties  in  Europe.  There 
is  also  a  marked  difference  according  to  the  time  of  year,  the 
bite  being  more  dangerous  in  the  warmer  season  ;  in  fact,  the 
intensity  of  the  venom  in  the  same  snake  varies  from  day  to 
day,  being  more  on  hotter  days,  less  on  cooler  days;  also  the 
bites  of  hungry  snakes  are  less  severe  than  those  of  well-fed 
ones. 

The  poison  acts  most  readily  upon  warm-blooded  animals, 
especially  if  directed  at  once  into  the  veins,  but  it  is  deadly  to 
cold-blooded  animals  as  well  and  to  the  lowest  forms  of 
invertebrate  life. 

Strange  to  say,  a  snake  cannot  poison  itself  or  any  of  its 
species,  and  only  slightly  any  other  genus  of  poisonous  snake, 
but  innocent  snakes  it  poisons  quickly. 

In  some  cases,  especially  when  the  victim  is  weak,  or  the 
poison  is  injected  directly  into  the  veins,  death  is  almost 
instantaneous,  while  in  other  cases,  death  may  not  occur  for  a 
long  while,  and  this  may  be  due  to  a  secondary  infection,  due 
to  the  destruction  of  the  bactericidal  properties  of  the  blood 
by  the  venom. 

As  to  the  locality  of  the  bite,  in  the  great  majority  of  cases 
this  is  on  the  extremities  (in  61  of  65  fatal  cases  tabulated  by 
Fayrer). 

According  to  Fayrer's  statistics  obtained  from  his  study  of 
65  fatal  cases  in  India,  7  died  under  1  hour,  8  between  1  and 
2  hours  after  the  bite,  9  between  2  and  3  hours,  and  13  over 
24  hours. 

The  symptoms  of  snake-bite  are  both  local  and  general, 
these  differing  in  relative  intensity,  according  to  the  condi- 
tions of  the  case  and  the  variety  of  snake. 

Ceteris  paribus,  the  local  symptoms  are  the  more  marked, 
the  more  prolonged  the  case;  while  in  cases  of  rapidly  fatal 
termination,  they  may  be  practically  wanting  altogether. 

These  local  symptoms  differ  somewhat  with  the  variety  of 
the  snake,  but,  speaking  generally,  consist  of  a  rapidly  appear- 
ing, inflammatory,  local  oedema  of  the  affected  spot,  followed 
later  by  more  or  less  ecchymosis  and  gangrene,  with  or  with- 
out pain,  and  often  with  the  appearance  of  lymphangitis  and 
local  phlegmons.  In  the  Crotalidae,  where  the  local  lesion  is 
especially  severe,  besides  the  oedema  we  have  extensive  gan- 


grene of  the  affected  portion  of  the  body;  according  to  Fayrer, 
Naja  (a  colubrine)  kills  without  destroying  the  blood's 
coagulability,  while  Daboia  (a  viperine)  produces  complete 
permanent  fluidity. 

The  constitutional  symptoms  are  to  be  ascribed  to  a  poison- 
ing of  the  cerebral  and  spinal  centres,  esjiecially  those  of  the 
medulla,  inducing  general  paralysis,  especially  of  respiration, 
paresthesias,  and  precordial  pain. 

Besides  these  we  often  have  a  marked  tendency  to  hemor- 
rhage from  the  various  organs  of  the  body  (hematuria,  hema- 
temesis,  etc.),  diarrhea,  vomiting,  disturbances  of  vision  and 
amaurosis,  headache,  dizziness  and  violent  dyspnoea. 

In  cobra  poisoning  we  have  an  especially  rapid  destruction 
of  the  respiratory  functions,  but  the  pupil  of  the  eye  is  not 
affected,  while  in  daboia  poisoning,  we  have  wide  pupillary 
dilatation;  there  is  also  a  greater  tendency  to  convulsions  in 
cobra  poisoning.  The  cause  of  death  may  be  (1),  general  par- 
alysis, especially  paralysis  of  respiratiou,  (2),  tetanic  arrest  of 
cardiac  action,  probably  due  to  the  action  of  the  venom  upon 
the  cardiac  ganglia,  (3),  a  combination  of  these  causes,  (4), 
secondary  infections  of  various  characters,  due  to  the  destruc- 
tion by  the  venom  of  the  bactericidal  power  of  the  serum. 

Even  in  the  patients  that  recover,  local  paralyses  in  the 
most  diverse  parts  of  the  body  may  persist  for  a  long  time, 
together  with  various  local  manifestations  in  the  portion  of 
the  body  bitten,  paresthesias  of  various  kinds,  pemphigoid 
eruptions  and  pain. 

Of  late  years,  a  great  deal  of  investigation  has  been  carried 
on  upon  the  action  of  snake-poison,  by  means  of  animal 
experimentation. 

Ewing  has  shown  that  the  normal  germicidal  power  of  the 
serum  is  entirely  lost  after  poisoning  with  Crotalus  venom, 
and  the  same  results  have  been  obtained  after  poisoning  by 
Pseudechis  in  Australia. 

Many  observers  have  shown  the  marked  hemolytic  action  of 
the  majority  of  snake-venoms,  while  Halford  and  Martin  have 
called  attention  to  the  marked  increase  of  leucocytes  in  the 
blood  of  animals  that  have  recovered  from  snake-bite. 

Brunton  and  Fayrer  concluded  from  their  experiments  on 
certain  of  the  mammals  and  on  frogs,  that  cobra  poison, 
besides  paralyzing  the  reflex  action  of  the  cord  acts  upon  the 
nerve-endings  in  the  muscle  as  curare  does,  and  Eagotzi,  who 
has  confirmed  these  observations,  thinks  that  "  failure  of 
respiratiou  is  mainly  brought  about  by  this  paralysis  of  the 
nerve-endings  in  muscle,  and  that  the  direct  action  of  cobra- 
poison  on  the  central  nervous  system  is  altogether  subsidiary." 

Many  other  interesting  points  regarding  the  physiological 
action  of  venoms  have  been  observed,  and  in  many  cases  slightly 
different  effects  have  been  noted,  accordiug  to  the  species  of 
snake  from  which  the  venom  was  obtained,  a  result  not  at  all 
unexpected  when  we  remember  that  there  are  quite  marked 
differences  in  the  symptoms  of  human  beings  poisoned  by 
snakes. 

As  we  shall  see  later  on,  however,  Calmette  regards  the 
primary  action  of  all  snake  venom  as  the  same  in  kind, 
although  differing  in  degree,  ascribing  the  symptoms  at 
variance  in  the  different  cases  to  the  presence  of  various 
albuminoid  substances  in  the  venoms,  which  have  but  little  to 
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do  with  the  real  cause  of  death.  Following  the  line  of  work 
instigated  by  Roux  and  Vaillard,  in  the  case  of  tetanotoxine, 
Calmette  and  Martin,  working  separately,  have  worked  out 
the  toxic  value  of  some  of  the  venoms,  i.  e.,  the  number  of 
grammes  of  an  animal  (rabbit),  which  is  killed  by  1  gramme  of 
poison  introduced  snbcutaneonsly. 
Calmette's  results  were — 

Cobra, 4,000,000 

Hoplocephalus  curtus,      .     .    .      3,450,o00 

Pseudechis, •   .    .        800,000 

Pelias  berns, 250,000 

while  Martin  placed  the  toxic  power  of  the  Australian  venoms 
somewhat  higher,  thus : 

Hoplocephalus  curtus,      .     .     .      4,000,000 

Pseudechis, 2,000,000 

The  diagnosis  of  snake  bite  is,  of  course,  easily  made  from 
the  history  of  the  case  and  the  symptoms,  and  by  an  examina- 
tion of  the  bitten  spot. 

PROGNOSIS. 

A-  to  the  prognosis,  this  varies  markedly  with  the  country, 
the  climate,  and  the  species  of  snake.  If  one  of  the  Indian 
snakes.  Cobra.  Hamadryad,  Bnngarisor  Daboia,  has  inoculated 
its  full  charge  of  venom  into  its  victim,  the  result,  according 
to  Sir  Joseph  Fayrer,  is  invariably  fatal. 

In  America,  Weir  Mitchell  gives  a  series  with  a  mortality  of 
25  per  cent.,  and  another  with  one  of  12  per  cent.,  while  Ellzey 
gives  15  per  cent,  as  the  usual  proportion  of  deaths. 

In  Australia,  it  is  given  as  about  7  per  cent. 

The  much  lower  mortality  in  the  last  two  countries  probably 
depends  partly  upon  the  greater  intelligence  of  their  peoples, 
and  their  recognition  of  the  absolute  necessity  for  prompt 
treatment. 

THE    CHEMISTRY    OF   SNAKE-VENOM. 

The  chemistry  of  snake-venom  should  be  of  especial  interest 
to  Americans,  because  the  greatest  advances  in  our  knowledge 
of  the  subject  have  come  from  the  work  of  American  investi- 
gators, especially  Weir  Mitchell  and  Eeichert. 

Fontaua  in  1781,  and  Prince  Lucien  Bonaparte  in  1843, 
made  analyses  of  viper-poison,  and  concluded  that  its  toxicity 
was  due  to  an  active  principle,  achidniue  or  viperiue. 

Busk,  from  the  analogy  between  the  poison-gland  of  the 
snake  and  the  parotid,  suggested  that  the  poison  might  be 
in  some  way  related  to  ptyaline. 

Weir  Mitchell  in  1860,  found  in  the  poison  of  Crotalus, 
(rattlesnake,!,  two  albuminoid  substances,  one  coagulated  by 
boiling  and  comparatively  innocuous,  the  other  not  coagulated 
by  boiling  and  poisonous,  and  he  called  attention  to  the 
"singular  likeness  between  the  symptoms  of  rattlesnake 
poisoning  and  those  of  certain  maladies,  such  as  yellow  fever," 
an  analogy  already  noted  by  S.  L.  Mitchell,  Majendie  and 
Craspard,  who  also  called  attention  to  its  resemblance  to 
poisoning  by  putrefying  substances. 

Crautier,  of  Paris,  ascribed  the  poisonous  properties  to  a 
ptomaine,  but  this  has  been  disproved  by  Mitchell,  Reichert 
and  Gibbs. 

Fayrer   and   Brunton  in  1873,   showed   that   cobra-poison 


remained  active  after  coagulation  by  boiling.  The  work, 
however,  which  has  done  most  to  clear  up  the  chemistry  of 
snake-venom  is  that  of  Mitchell  and  Eeichert,  the  preliminary 
report  appearing  in  1886,  while  the  full  details  of  the  work 
appeared  later  in  the  Smithsonian  Institute  Reports. 

Their  experiments  were  rarried  on  upon  the  poisons  of  the 
copperhead,  rattlesnake,  water-moccasin  and  cobra. 

The  poison  is  a  slightly  turbid  yellowish  fluid,  more  or  less 
viscous,  always  acid  and  having  a  specific  gravity  of  between 
1.050  and  1.065.  Whether  in  the  liquid  or  dry  state,  venom  is 
soluble  in  water  with  a  slight  turbidity. 

Venoms  usually  contain  25  to  50  per  cent,  of  solids,  but  may 
contain  as  little  as  12  per  cent.,  or  as  much  as  67  per  cent.,  as 
noted  by  Martin  in  some  of  the  Australian  snakes. 

Venoms  dry  rapidly  at  16°  to  20°  C.  in  a  desiccator,  and  the 
dried  residue  resembles  markedly  dried  egg-albumin  in  its 
physical  properties. 

This  dried  venom  if  kept  from  moisture  apparently  keeps 
indefinitely,  Weir  Mitchell  having  preserved  some  Crotalus 
venom  without  apparent  diminution  of  toxicity  for  22  years. 
In  glycerine,  also,  venom  seems  to  keep  indefinitely. 
The  watery  solutions  of  all  the  venoms  studied,  with  the 
single  exception  of  Crotalus  adamantens,  can  be  subjected  to 
the  temperature  of  boiling  water  without  the  complete  de- 
struction of  their  poisonous  properties.  In  the  exception 
mentioned — the  diamond-backed  rattlesnake — the  toxicity  is 
completely  destroyed  by  a  temperature  below  80°  C. 

The  work  of  these  two  investigators  showed  that  venom 
consists  of  at  least  two,  and  probably  three,  proteid  like 
bodies,  two  soluble  in  distilled  water,  and  one  not. 

Of  the  two  that  are  soluble,  one  does  not  coagulate  at  100°  C, 
and  this  may  be  obtained  by  boiling  venom  which  throws 
down  or  destroys  all  the  other  proteids,  and  then  either 
dialyzing  or  filtering. 

The  various  reactions  of  this  body — its  positive  reaction 
with  the  xantho  proteic,  Adamkiewicz's  and  Mi  lion's  reagents, 
the  fact  that  it  formed  no  precipitate  with  carbon  dioxide 
gas,  ferric  chloride,  copper  sulphate,  and  glacial  acetic  acid, 
and  that  it  did  form  a  precipitate  with  mercuric  chloride, 
absolute  alcohol,  and  potassium  ferrocyanide  in  the  presence 
of  weak  acetic  acid — led  them  to  suppose  that  it  was  a  peptone 
aud  to  it  they  gave  the  name  of  venom-peptone. 

Some  of  its  reactions  were  atypical,  however ;  as,  its  forming 
a  precipitate  with  dilute  acetic  acid  but  redissolviug  in  excess 
of  the  reagent,  its  precipitation  by  sodium  chloride,  which 
precipitate  was  soluble  in  an  excess  of  glacial  acetic  acid; 
these  and  other  considerations  led  Wolfenden  to  call  attention 
to  it  again  and  to  point  out  that  it  is  probably,  more  truly 
speaking,  an  albumose.  The  precipitate  formed  by  adding 
water  to  venom  was  found  to  have  the  properties  of  a  globulin, 
especially  of  paraglobulin,  and  was  called  venom-globulin  ; 
while  the  third  proteid  present, their  venom-albumin,  bad  the 
properties  of  an  albumin  and  was  considered  harmless  by 
Mitchell  aud  Reichert.  According  to  their  experiments,  the 
globulin  acts  more  on  the  respiration,  circulation  and  blood, 
tending  to  destroy  the  red  blood-corpuscles,  prevent  coagula- 
tion, produce  ecchymosis,  lower  blood-pressure  and  paralyze 
respiration,  while  the  peptone  (or  albumose)  acts  more  on  the 
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tissues  tending  to  cause  oedema,  putrefaction  and  sloughing. 
While  most  venoms  contain  (a)  a  proteid  coagnlable  by  heat 
and  (6)  a  proteid  or  proteids  not  thrown  out  of  solution  by  this 
means,  it  is  nevertheless  extremely  difficult  to  assign  exact 
positions  to  these  bodies,  because  of  the  somewhat  arbitrary 
and  rather  artificial  means  of  differentiation  at  present  in 
vogue,  and  because  of  the  fact  that  many  of  the  constituents 
of  various  venoms  give  atypical  reactions,  rendering  it  im- 
possible to  definitely  assign  them  to  any  especial  group, 
although  the  great  majority  of  their  properties  may  harmonize 
completely  with  those  of  a  special  class,  the  peptones,  the 
proto-albumoses,  etc.,  for  example. 

Kecent  work  seems  to  show  that  cobra-poison  and  pseude- 
chis-poison  contain  proto-albumose,  while  crotalus-venom 
seems  to  contain  a  body  more  closely  related  to  the  deutero- 
albumoses. 

The  amount  of  proteid  coagulated  by  heat  differs  consider- 
ably in  different  species ;  thus,  it  is  24.6  per  cent,  in  Crotalus, 
7.8  per  cent,  in  Ancistrodon,  and  only  1.75  per  cent,  in  Cobra. 
The  whole  question  of  the  exact  position  of  the  various 
constituents  of  venom  in  the  proteid  family  must  be  left  in 
statu  quo  until  a  more  definite  and  scientific  means  of  differ- 
entiation of  the  various  members  is  possible. 

Until  then,  by  some  observers,  the  venoms  will  be  regarded 
as  made  up  of  globulins  and  peptones,  by  others  as  globulins 
and  albumoses,  and  by  still  others  as  albumoses  alone. 

A  few  words  may  be  of  interest  as  to  the  effect  of  various 
substances  upon  snake-venom,  especially  as  it  is  because  of 
these  reactions  that  many  of  the  therapeutic  measures  applied 
to  snake-bite  have  been  suggested. 

Venoms  are  rendered  inert  by  those  chemical  agents  that 
destroy  proteids  or  precipitate  them  in  insoluble  form,  such  as 
gold  chloride,  potassium  permanganate,  nitric  acid  and  nitrate 
of  silver;  the  same  effect  is  noted  with  the  hypochlorites,  and 
also  with  more  prolonged  action  of  carbolic  acid  and  the  caus- 
tic alkalies. 

Although  Mitchell  found  that  the  venom  of  Crotalus  was 
destroyed  by  gastric  digestion,  the  venoms  of  Cobra,  Pseudechis 
and  Pelias  berus  have  been  shown  to  be  unaffected  thereby; 
while  all  venoms  are  rapidly  destroyed  by  pancreatic  digestion. 
Freezing  does  not  affect  the  various  kinds  of  venoms,  but 
they  are  all  profoundly  modified  by  being  heated  at  a  tempera- 
ture between  75°  and  80°  C.  Of  late  much  attention  has  been 
called  to  the  resemblance  between  the  formation  of  snake- 
venom,  and  the  production  of  the  poisons  by  the  diphtheria 
bacillus,  anthrax  bacillus  and  tubercle  bacillus  on  the  one 
hand,  and  the  products  of  gastric  and  pancreatic  digestion  on 
the  other. 

In  all  these  processes,  various  albumoses  are  formed,  varying 
markedly  in  the  degree  of  their  toxicity,  but  all  more  or  less 
poisonous  if  injected  subcutaneously,  while  in  some  the  pro- 
cess is  carried  still  farther  with  the  production  of  peptones. 
As  stated  before,  in  the  case  of  snake-poison  the  process  of 
albumin-hydration  probably  stops  short  of  this  stage. 

Another  interesting  point  is  that  in  some  of  these  cases, 
notably  gastric  and  pancreatic  digestion,  and  digestion  by  the 
diphtheria  bacillus,  this  conversion  of  the  albumins  into 
albumoses  is  brought  about  through  the  agency  of  a  ferment 


or  enzyme;  while  recently  it  has  been  suggested  that  in  the 
formation  of  snake-venom,  an  enzyme  may  possibly  take  part. 

TREATMENT   OF    SNAKE-BITE. 

It  is,  however,  regarding  the  treatment  of  snake-bite  that 
most  interest  has  centered  during  the  past  few  years. 

One  has  but  to  glance  over  the  myriad  medicaments  used  in 
this  condition,  drawn  from  the  animal,  vegetable  and  mineral 
kingdoms,  to  recognize  how  utterly  unscientific  and  irrational 
has  been  the  treatment  of  the  great  majority  of  cases,  while 
many  of  the  so-called  remedies  come  directly  from  the  realms 
of  witchcraft  and  voodooism. 

And  yet  in  no  condition  more  markedly  than  in  this  does 
the  old  adage  "  Bis  dat,  qui  cito  dat "  hold  good. 

The  prime  object  is  to  prevent  the  absorptiou  of  the  poison, 
and  if  this  can  be  done  rapidly  and  efficaciously,  we  may  get 
cures  in  cases  in  which  a  few  minutes'  delay  or  the  wasting  of 
time  in  useless  procedures  would  inevitably  result  in  death. 

As  to  the  best  local  treatment  to  be  carried  out,  this  varies 
somewhat  according  to  the  authority  quoted,  but  the  main 
principles  are  the  same  in  all. 

In  the  first  place,  a  tight  ligature  should  be  applied  above 
the  bitten  spot,  if  this  is  on  the  extremities,  as  we  have  seen  is 
so  in  about  95  per  cent,  of  cases. 

As  much  of  the  poison  as  possible  should  then  be  removed, 
by  scarification  of  the  wound,  excision  in  some  cases,  amputa- 
tion, perhaps,  if  the  bite  is  on  a  finger  or  toe  and  the  species  of 
snake  a  very  dangerous  one,  tight  bandaging  from  above  and 
below  toward  the  wound,  cauterization  of  the  bitten  area, 
cupping  or  sucking  the  wound,  although  this  last  procedure  is 
vigorously  opposed  by  Fayrer  and  others. 

About  the  wound  should  then  be  injected  some  one  of  the 
substauces  which  experiments  have  shown  to  be  rapidly  de- 
structive to  the  venom,  usually  by  oxidizing  it  into  harmless 
or  less  harmful  substances. 

For  this  purpose,  potassium  permanganate  in  solutions  of 
from  1  per  cent,  to  5  per  cent,  as  recommended  by  Blyth, 
Lacerda  and  Aron,  and  calcium  hypochlorite  or  gold  chloride 
as  recommended  by  Calmette  before  he  had  developed  his 
present  method  of  treatment,  are  probably  the  best,  although 
if  these  are  not  at  hand,  the  caustic  alkalies,  bromine  or 
chlorine  water,  carbolic,  tartaric  or  chromic  acids,  tincture  of 
iodine  or  even  dilute  solutions  of  mercuric  chloride  may  be 
used. 

Obviously  all  of  the  above-mentioned  remedies  are  useless 
when  the  poison  has  once  reached  the  general  circulation,  as 
none  of  these  substances  owe  their  efficacy  to  anything  but 
their  ability  to  destroy  or  oxidize  proteids,  or  to  form  with 
them  insoluble  compounds,  and  would  thus  act  equally  destruc- 
tively on  the  tissues  of  the  body  if  injected  into  the  system. 

If  the  venom  has  reached  the  general  circulation,  besides 
hastening  its  elimination  by  washing  out  the  stomach,  and 
keeping  the  bowels  and  bladder  well  emptied  (for  it  has  been 
shown °that  the  poison  is,  at  least  partially,  excreted  by  the 
kidney),  our  energies  should  be  devoted  to  counteracting  as 
much  as  possible  the  constitutional  effects  of  the  poison,  by 
the  use  of  appropriate  means. 

Probably  lives  have  been  saved  by  these  means,  especially 
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after  bites  by  the  less  venomous  species  of  snakes,  but  accord- 
ing to  Fayrer,  all  treatment  is  practically  useless  in  those  cases 
in  which  a  member  of  the  Indian  Thanatophidia  has  injected 
its  full  quantity  of  poison  into  its  victim,  and  local  treatment 
has  not  been  immediate.  Among  the  remedies  which  have 
been  most  used  to  attempt  to  counteract  the  poison's  constitu- 
tional effects,  may  be  mentioned  alcohol,  ammonia  and  strychnia. 

From  time  immemorial,  alcohol  has  been  used  in  this  condi- 
tion for  its  stimulating  effect,  while  it  has  only  been  compara- 
tively recently  that  ammonia  has  been  given  in  any  other  way 
than  by  the  mouth. 

Due  to  Halford's  experiments,  large  doses — as  much  as  1 
drachm  of  the  liquor  ammouiae  fortior — were  given  hypoder- 
mically,  but  later  work  has  shown  the  utter  uselessness  of  this 
drug  as  an  antidote. 

The  same  is  largely  true  of  strychnia,  recommended  first  by 
Pringle  in  1S6S,  and  more  recently,  in  1889,  strongly  advocated 
by  Mueller,  who  regarded  it  as  a  true  antidote  if  given  in  such 
large  doses  as  to  cause  constitutional  effects;  three  years  later, 
however,  indisputable  figures  were  brought  forward  to  show 
that  under  this  treatment  the  mortality  had  not  been  decreased 
in  the  slightest  degree. 

Although  useless  as  antidotes,  both  these  remedies  and  to  a 
less  extent  alcohol  are  probably  useful  in  mild  cases  in  lessening 
the  nervous  and  cardiac  depression  after  snake-bites. 

Because  of  the  marked  effect  of  snake-venom  upon  the 
respiratory  apparatus,  artificial  respiration  has  been  tried  in  a 
few  cases,  but  although  the  life  of  the  man  or  animal  is  pro- 
longed by  this  meaus,  no  case  has  been  reported  in  which  life 
has  been  saved. 

Encouraged  by  the  rapid  development  of  the  subject  of 
serum-therapy,  and  by  the  successful  results  obtained  in  many 
cases,  notably  diphtheria  and  tetanus  in  combating  by  sera 
the  effects  of  the  toxines  of  bacterial  growth,  certain  investiga- 
tors, notably  Calmette,  at  the  Pasteur  Institute  in  France,  and 
Fraser,  in  Great  Britain,  have  turned  their  attention  to  the 
preparation  and  properties  of  antivenomous  serum,  and  the 
possibility  of  making  use  of  it  as  a  curative  agent. 

Iu  1887,  however,  Sewall,  in  the  United  States,  first  showed 
that  a  certain  degree  of  tolerance  to  rattlesnake  poison  could 
be  obtained  by  frequently  feeding  animals  on  small  doses  of 
the  venom. 

The  results  obtained  by  Fraser  and  Calmette  have  been  quite 
markedly  different,  while  their  views  regarding  the  mode  of  ac- 
tion of  the  antivenomous  serum  are  almost  diametrically  opposed 
to  each  other,  Fraser  believing  in  the  specificity  of  the  various 
venoms  and  sera,  i.  e.,  from  a  serum  which  might  immunize 
against  one  species  of  snake,  much  less  good  results  could  be 
expected  in  the  case  of  poisoning  by  snakes  of  other  species; 
while  Calmette  thinks  that  the  active  principle  iu  the  poisons 
of  all  snakes,  and  even  of  poisonous  lizards  and  scorpions  is 
the  same,  i.  e.,  a  serum  which  would  immunize  against  one 
variety  of  very  poisonous  snake  would  immunize  equally  well 
against  all  other  varieties. 

All  recent  observers  are  agreed  that  an  animal  or  person  can 
be  vaccinated  against  what  would  otherwise  prove  a  fatal  dose 
by  the  subcutaneous  introduction  of  small,  repeated  doses  of 
the  poison. 


But  the  reasons  for  this  cause  discussion — Fraser  and  Phisalix 
believing  that  the  protection  or  immunity  is  chiefly  dire  to  the 
accumulation  in  the  blood  of  an  antidotal  substance,  which 
originates,  at  least  in  part,  from  the  venom,  aud  is  normally 
one  of  the  constituents  of  the  poison  itself;  while  Calmette,  in 
direct  opposition  to  this,  believes  that  the  antidotal  substances 
are  formed  in  the  blood  of  the  vaccinated  animal  itself  by  a 
certain  reactive  process  of  the  organism. 

Fraser,  in  Great  Britain,  and  Cunningham,  in  India,  found 
that  the  antidotal  results  obtained  by  using  the  serum  of 
vaccinated  and  immunized  animals  were  only  of  a  high  degree 
in  the  cases  of  injection  of  the  poison  of  the  same  species  of 
snake;  the  latter,  among  his  other  conclusions,  stating  that 
"blood-serum  of  vaccinated  animals  is  efficacious  as  an  anti- 
venom,  but  only  against  the  poison  which  comes  from  the  same 
species  of  snake." 

Kanthack,  in  this  connection  states  that,  although  most 
snake-poisons  belong  to  the  same  physiological  group,  and 
yield  to  the  same  antidote,  nevertheless  Calmette's  serum 
prepared  against  Cobra-venom,  has  no  effect  upon  Daboia- 
venom. 

According  to  Fraser's  experiments,  it  would  take  300  cc.  of 
the  strongest  rabbit-serum  that  he  could  produce  to  save  the 
life  of  an  average-sized  man  who  had  been  bitten  by  one  of 
the  most  venomous  variety  of  snakes — an  amount  so  great  as 
to  practically  destroy  the  possibility  of  its  practical  applica- 
tion. Fraser,  also  found  that  the  bile  of  poisonous  snakes,  and 
to  a  much  less  extent  the  bile  of  innocent  snakes,  of  oxen  and 
of  guinea-pigs  possessed  antidotal  properties,  but  here  again 
the  bile  was  much  more  effective  against  the  poison  of  that 
variety  of  snake  from  which  the  bile  was  obtained;  he  also 
states  that  the  serum  of  venomous  serpents  likewise  possesses 
some  antidotal  properties,  but  Phisalix  and  Bertrand  have 
described  this  as  a  process  of  vaccination,  unless  the  blood- 
serum  be  heated  to  60°  C,  when  a  true  antidote  is  formed. 

This  is  of  especial  interest  because  both  snake-blood  and 
snake-bile  are  very  important  remedies  in  the  armamentarium 
of  the  native  Hindoo  snake-charmer  and  doctor,  and  too  many 
well  authenticated  stories  exist,  showing  immunity  and  cure  to 
make  it  at  all  doubtful  that  these  persons  possess  methods  of 
treatment  which  are  doubtless  of  value.  The  rationale  of  these 
experiments  of  Fraser's  in  regard  to  the  antitoxic  action  of  the 
bile  is,  of  course,  directly  derived  from  the  oft-repeated  obser- 
vation that  the  venom,  unchanged  in  the  stomach,  is  rendered 
rapidly  inert  after  entering  the  duodenum,  Fraser  therefore 
regarding  it  as  likely  that  the  bile  played  some  important 
part  in  this  destruction  or  neutralization. 

As  bile  is  itself  poisonous,  Fraser  isolated  from  the  bile 
a  non-toxic  substance  which  had  marked  anti-venomous 
properties,  and  suggested  that  this  might  possibly  be  used  for 
curative  purposes  outside  the  laboratory. 

He  also  found  that  by  feeding  animals  upon  snake-poison, 
an  immunity  could  be  produced  which  would  last  4  to  5  days  ; 
as  however,  at  least  2  hours  are  required  to  establish  this 
immunity  after  the  feeding,  the  result  of  this  experiment  can 
be  of  no  practical  value. 

Calmette,  at  the  Pasteur  Institute  at  Lille,  France,  has  been 
carrying  on  experiments  upon  snake-venom  exactly  analogous 
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to  those  upon  the  toxines  of  tetanus  and  diphtheria,  at  first 
using  small  animals,  but  of  late  making  use  of  larger  animals, 
especially  horses,  in  the  preparation  of  his  antivenomous  serum. 
In  July,  1896,  his  results  had  been  attended  with  such  success 
that  he  presented  them  to  the  Royal  College  of  Physicians 
and  Surgeons  in  London.  These  experiments  were  designed 
to  show  both  the  preventive  and  curative  powers  of  bis  serum, 
and  were  as  follows  : — 

(1)  The  lethal  dose  of  cobra-venom  being  found  to  be  1 
milligramme  of  dried  substance  (subcutaneously  adminis- 
tered), which  will  kill  a  rabbit  in  12  hours,  or  2  milligrammes 
will  kill  in  16  to  17  minutes,  3  c.  cm.  of  the  protective  serum 
was  injected,  and  6  hours  later,  2  mg.  of  the  dried  venom ;  no 
symptoms  occurred  in  these  immunized  rabbits,  while  control 
animals  died  in  16  and  17  minutes  respectively. 

(2)  A  second  series  was  given  5  mg.  of  the  dried  venom 
subcutaneously,  and  one  hour  later  3  c.  cm.  of  the  antiven- 
omous serum;  all  remained  well. 

(3)  In  a  third  series,  3  com.  of  the  antitoxine  were  injected 
one-half,  one  and  one  and  a  half  hours  after  the  injection  of  a 
fatal  dose  of  the  poison,  and  only  in  the  last  case  (i.  e.,  those 
injected  one  and  a  half  hours  afterwards)  did  the  rabbits  die. 

All  the  animals  that  recovered  in  these  experiments  were 
perfectly  well  8  days  later. 

The  1st  experiment  was  designed  to  show  the  preventive, 
the  2d  and  3d  to  show  the  curative  powers  of  the  serum. 

In  concluding  another  article  on  the  same  subject,  Oalmette 
says: — ''Animals  may  be  immunized  against  the  venom  of 
Berpents  either  by  means  of  repeated  injections  of  doses,  at 
first  feeble,  and  becoming  progressively  stronger,  or  by  means 
of  successive  injections  of  venom  mixed  with  certain  chemical 
substances,  among  which  I  may  especially  mention  the 
chloride  of  gold  and  the  hypochlorites  of  lime  and  soda  ;  the 
serum  of  animals  thus  treated  is  at  the  same  time  preventive, 
antitoxic  and  therapeutic,  exactly  as  is  that  of  animals 
immunized  against  diphtheria  and  tetanus." 

Calmette  studied  the  venom  of  the  following  reptiles:  Naja 
tripudiaus,  Orotalus  durissus,  Bothrops  lanceolatus,  Naja 
haje,  Cerastes,  Bungarus  fasciatus,  Psendechis,  Hoplocephalus 
curtus,  H.  variegatus,  Acanthophis  antarcticus,  Trimeresurus 
viridis  and  Trigonocephalus  contortrix. 

Although  all  these  venoms  have  their  well  marked  toxic 
peculiarities  and  produce  their  various  local  phenomena, 
nevertheless  animals  immunized  by  vaccination  against  very 
large  doses  of  any  of  these  venoms,  resist  likewise  inoculations 
of  very  powerful  doses  of  the  venom  of  any  one  of  the  other 
serpents  mentioned,  according  to  Calmette. 

This  belief  in  the  non-specificity  of  the  toxines  and  anti- 
toxines  of  snake-venom  is  shared  by  other  investigators  on 
the  same  subject,  as  Wehrmann. 

In  this  connection  it  is  interesting  to  note  some  of  the  dis- 
coveries in  the  field  of  serum-therapy  that  have  a  suggestive 
bearing  upon  this  point. 

Marmorek  has  shown  that  animals  immunized  against 
anthrax  or  tetanus  furnish  a  serum  antitoxic  to  snake-venom ; 
also  that  dogs  immunized  to  a  high  degree  against  rabies  are 
capable  of  great  resistance  to  snake-poison;  while  Calmette 
and  others  have  shown  that  rabbits  vaccinated  against  snake- 


venom,  become  resistant  to  poisoning  by  abrine,  while  those 
vaccinated  against  abrine  may  in  turn  acquire  a  certain  degree 
of  immunity  against  snake-venom,  diphtheria,  ricine  or  even 
sometimes  against  anthrax,  and  animals  vaccinated  against 
erysipelas  or  rabies  may  possess  a  serum  that  may  even  be 
preventive  against  snake- venom. 

Calmette  is  violently  opposed  to  the  idea  that  there  is  a 
chemical  neutralization  of  the  toxine  by  the  antitoxine,  he 
regarding  the  immunity  as  due  to  a  certain  "  insensibilization  " 
of  the  cells  in  respect  to  the  venom,  which  is  conferred  upon 
them  for  a  short  time  by  the  antitoxine. 

In  support  of  this,  he  showed  by  experiment  that  if  a  lethal 
dose  of  venom  and  a  corresponding  dose  of  anti-venomous 
serum  be  mixed  in  a  test-tube  and  injected  into  an  animal, 
there  are  no  injurious  effects ;  while  if  the  mixture,  after 
standing  for  a  sufficient  length  of  time  to  bring  about  any 
chemical  reaction  if  it  should  take  place,  be  heated  to  70°  C. 
(at  which  temperature  the  antitoxic  serum  loses  its  efficacy) 
and  then  injected,  death  occurs  as  if  the  animal  had  received 
no  antidote  whatever. 

Recent  experiments  suggest  that  some,  at  least,  of  the  im- 
munity after  antivenomous  serum  has  been  injected,  may  be 
due  to  increased  powers  of  phagocytosis  towards  the  toxine  on 
the  part  of  the  leucocytes. 

Whatever  may  be  our  views  as  to  the  specificity  or  non- 
specificity  of  toxine  and  antitoxine,  nevertheless  the  practical 
results  obtained  from  the  use  of  the  serum  give  promise  of 
great  success. 

For  the  past  two  and  a  half  years,  the  Pasteur  Institute  at 
Lille,  has  been  sending  out  serum  of  a  high  immunizing 
power  to  various  parts  of  the  world  where  snake-poisoning  is 
frequent,  and  already  has  received  reports  showing  favorable 
results  in  persons  that  have  been  bitten  by  the  following  vari- 
eties of  venomous  snakes:  (1)  Naja  tripudiaus  (cobra)  of  Indo- 
China,  (2)  Bungarus  ceruleus  (krait)  of  India,  (3)  Naja  haje 
(asp)  of  Egypt,  (4)  Naja  noir  of  West  Africa  and  1 5)  Bothrops 
lanceolatus  of  Central  America,  although  .Martin  has  so  far 
been  unable  to  get  such  good  results  in  those  bitten  by  the 
Australian  snakes. 

It  may  be  of  interest  to  report  one  of  these  cases  more  in 
detail. 

A  boy  working  in  the  laboratory  at  Lille,  while  carelessly 
opening  a  box  of  newly  arrived  snakes,  was  bitten  on  the 
hand;  almost  immediately  symptoms  of  violent  intoxica- 
tion set  in,  and  in  an  hour,  besides  the  swelling  and  oedema, 
there  was  insensibility  of  the  hand  and  forearm,  great  pain  in 
the  upper  arm,  neck  and  axilla,  and  nausea. 

12  c.  cm.  of  the  serum  were  injected  and  immediately  the 
symptoms  commenced  to  subside,  and  by  the  next  day  the  boy 
was  practically  well.  A  woman  who  happened  to  be  bitten 
by  the  same  lot  of  snakes  died  in  2  hours,  untreated. 

Incidental  to  the  more  practical  side  of  his  work,  Calmette 
has  made  a  number  of  other  interesting  observations  :  For 
instance;  vacciuated  rabbits  remain  immune  for  a  considerable 
length  of  time,  losing  their  immunity  the  more  rapidly,  the 
more  quickly  they  have  become  immunized;  the  female  rab- 
bit is  able  to  transmit  her  immunity,  provided  the  gestation 
takes  place  at  the  height  of  the  immunizing  period,  the  young 
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retaining  this  immunity  for  about  2  months;  on  the  other 
bund  the  immunized  male  rabbit  is  unable  to  transmit  his 
immunity  to  his  offspring. 

Even  from  the  short  account  that  I  have  given,  it  will  be 
seen  that  decided  advances  have  been  made  during  the  pas! 
few  years,  in  our  knowledge  of  the  nature  of  snake-poison, 
while  the  number  of  favorable  reports  of  the  use  of  the  anti- 
venomous  serum  makes  it  probable  that  a  real  antidote  to 
snake-poison  has  at  last  been  found. 


In  an  article  as  brief  as  this,  it  is  impossible  to  more  than 
touch  lightly  upon  the  many  interesting  points  in  connection 
with  snake-venom  and  snake-bite,  but  if  any  one  cares  to 
delve  more  deeply  into  the  subject,  I  would  refer  him  to  the 
comprehensive  articles  of  Mitchell,  Fay  re  r,  Lauder-Brunton, 
Calmette,  Fraser,  Kanthack,  Martin,  Cunningham  and  Wall, 
in  whose  pages  he  will  find  much  that  will  prove  of  interest 
to  the  student  of  natural  history,  of  toxicology,  of  chemistry, 
and  of  medicine  and  therapeutics. 


THE  MENSURATION  AND  CAPACITY  OF  THE  FEMALE  BLADDER, 

OBSERVATIONS  ON  THE  FEMALE  BLADDER   DILATED  BY   ATMOSPHERIC  PRESSURE  IN  THE  KNEE-BREAST  POSTURE.* 

By  Gut  L.  Hunner,  M.  D.,  Assistant  Resident  Gynecologist,  The  Johns  Hopkins  Hospital,  and 

Irving  P.  Lyon,  M.  D.,   Former   Resident   House    Officer,   The  Johns   Hopkins   Hospital;   Clinical  Pathologist  to  the 
York  State  Pathological  Laboratory,  University  of  Buffalo;  Instructor  in  Clinical  Medicine,  University  of  Buffalo. 


New 


[The  investigations  here  reported  were  undertaken  by  the 
writers  upjn  the  suggestion  and  with  the  constant  aid  and  direc- 
tion of  Dr.  Howard  A.  Kelly,  of  the  Johns  Hopkins  Hospital,  to 
whom  they  take  pleasure  in  acknowledging  their  indebtedness] 

The  interest  attaching  to  the  work  is  both  practical  and 
scientific,  for  it  concerns  the  gynecologist  even  more  than  the 
anatomist. 

How  little  is  really  known  about  the  bladder  is  found  upon 
a  cursory  reading  of  the  surgical  and  anatomical  text-books 
containing  their  meager  and  contradictory  statements.  The 
measurements  and  capacity  of  the  female  bladder,  given  in 
the  text-books,  have  been  determined  by  post-mortem  examina- 
tion, by  distention  to  discomfort  by  urine  (or  other  fluids),  and 
by  other  inexact  methods,  which  have  given  imperfect  and 
often  contradictory  results. 

The  methods  employed  by  the  writers  in  their  investigation 
differ  from  those  heretofore  employed  in  essential  and  impor- 
tant respects: — 1st,  all  measurements  have  been  made  on  living 
women,  in  most  cases  with  the  bladder  either  perfectly 
healthy,  or  so  slightly  changed  from  the  normal  as  not  to 
affect  the  accuracy  of  the  results;  2d,  all  examinations  have 
been  made  with  the  women  in  the  knee-breast  posture,  with 
the  rectum,  vagina  and  bladder  all  (with  a  few  excep- 
tions), dilated  with  air,  according  to  the  method  so  well 
known  from  the  writings  of  Kelly.  With  all  cases  thus 
placed  under  similar  conditions  for  the  examination,  the 
chief  sources  of  avoidable  error  were  removed,  and  relative 
measurements  could  be  made  and  certain  averages  and  stand- 
ards found.  It  was,  of  course,  impracticable  to  estimate  the 
variations  of  intra-abdominal  pressure  in  different  cases  or  to 
fix  upon  a  standard  of  this  force,  but  repeated  examinations  of 
the  capacity  of  the  bladder  in  the  same  case  showed  that  this 
force  was  nearly  uniform.  Although  this  force  may  be 
assumed  to  vary  in  different  cases  and  thus  to  influence  the 
capacity  of  the  bladder  when  it  is  opened  to  the  entrance  of 


the  outside  air,  still  we  believe  that  this  variation  is  far  less 
important  than  the  variation  due  to  individual  tolerance  or 
irritability  to  fluid  distention,  the  method  previously  most 
generally  employed  in  determining  the  capacity  of  the 
bladder.  It  was  found,  moreover,  that  by  this  method 
of  air  dilatation,  no  discomfort*  was  felt  by  the  woman, 
and  consequently  no  resistance,  either  voluntary  or  invol- 
untary, was  offered  by  her,  thus  adding  to  the  uniformity 
of  the  conditions  of  observation.  On  the  contrary,  it  was 
found  that  distention  by  fluid  to  discomfort  was  subject  to 
the  peculiar  and  varying  irritability  or  tolerance  of  the  sub- 
ject, and  thus  gave  no  uniform  basis  of  comparison. 

The  work  was  undertaken  primarily  to  afford  to  the  gyne- 
cologist some  additional  information  on  the  size,  shape,  posi- 
tion, internal  measurements,  and  capacity  of  the  bladder,  and 
incidentally  to  furnish  the  anatomist  with  some  of  the  same 
data. 

Had  the  study  been  made  primarily  from  the  anatomical 
viewpoint,  it  might  have  been  better  to  have  made  the  obser- 
vations on  the  bladder  alone  distended,  without  the  distention 
also  of  the  vagina  and  rectum.  But  we  have  found  that  while 
the  dilated  vagina  and  rectum  have  a  certain  influence  on  the 
shape  and  position  of  the  dilated  bladder,  they  influence  only 
slightly  its  air  capacity ,f 

The  chief  points  investigated  were,  1st,  the  average  atmos- 
pheric distention  capacity  of  the  female  bladder,  and  2d,  its 
actual  internal  measurements,  from  the  internal  urethral  orifice 
to  certain  chosen  points  on  its  walls. 

For  the  purpose  of  the  first  study,  the  womau  was  put  in 
the  knee-breast  posture  and  the  three  pelvic  cavities  were 
each  allowed  to  dilate  with  air.  A  closely  fitting  catheter 
was    then    introduced    into    the    bladder,    attached    at    its 


•Abbreviated  report  of  the  paper  read  before  the  Johns  Hopkins 
Medical  Society,  December  4,  1899.  The  full  report  will  appear  in 
the  Journal  of  the  Amer.can  Medical  Association,  December  16, 
1899. 


•The  patients  never  complained  of  discomforts  from  the  dis- 
tended bladder  while  in  the  knee-breast  posture-  After  rotation 
to  the  dorsal  position,  however,  they  usually  felt  some  slight  dis- 
comfort, if  they  were  not  under  anaesthesia,  and  were  instructed, 
before  being  rotated,  to  refrain  from  any  expulsive  effort- 

tThis  last  statement  needs  confirmation,  as  our  observations  on 
this  point  were  few. 
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external  end  to  a  long,  soft  rubber  tube.  The  rubber  tube 
was  closed  by  a  clamp  and  the  woman  was  then  rotated 
carefully  by  assistants  from  the  knee-breast  into  the  dorsal 
position.  The  rubber  tube  was  then  introduced  into  a  deep 
vessel  of  water  and  from  below  upward  into  an  inverted  glass 
graduated  cylinder  completely  filled  with  water,  and  was  held 
pointing  upward  in  this  position  by  an  assistant.  The  clamp 
on  the  tube  was  then  released,  and  the  entire  air  content  of 
the  bladder  was  expressed  by  the  ordinary  gynecological 
bimanual  method,  with  one  hand  exerting  pressure  on  the 
bladder  externally  from  the  abdominal  wall  and  with  the 
other  hand  pressing  at  the  same  time  upon  the  bladder  from 
within  the  vagina  or  rectum. 

The  air  thus  expressed  was  collected  in  the  glass  cylinder, 
displacing  from  above  downward  an  equal  amount  of  water, 
and  the  amount  was  read  off  on  the  graduated  cylinder,  thus 
determining  the  exact  air  capacity  of  the  bladder. 

To  test  whether  all  the  air  was  thus  removed  from  the  blad- 
der, a  special  instrument  was  devised,  consisting  of  a  double- 
barreled  catheter  (Figs.  I  and  II),  by  which  the  bladder,  after 
bimanual  expression,  was  flushed  with  boric  solution,  and  any 
air  remaining  in  it  was  forced  out  and  collected  for  measure- 
ment. It  was  thus  found  that  bimanual  expression  had  been 
effectual  and  complete,  and  practically  all  the  air  in  the  blad- 
der had  been  removed. 

In  the  25  women  examined  the  average  bladder  capacity  by 
atmospheric  dilatation  was  found  to  be  303  cc  ,  individual  cases 
ranging  from  a  minimum  of  160  cc.  to  a  maximum  of  545  cc. 

Measurement  was  also  made  in  22  cases  of  the  fluid  con- 
tent of  the  bladder,  boric  solution  being  used  for  this 
purpose.  On  anaesthetized  cases  the  solution  was  introduced 
through  the  double-barreled  catheter  until  it  overflowed 
through  the  upper  barrel,  on  the  cases  without  anaesthesia, 
until  discomfort  was  caused  to  the  woman.  The  average 
fluid  capacity  was  thus  found  to  be  429.7  cc,  varying  in 
individual  cases  from  a  minimum  of  210  cc.  to  a  maximum 
of  840  cc.  The  fluid  capacity  of  the  bladder  was  thus  found 
to  be  more  than  one  third  greater  than  the  air  capacity,  a 
difference  that  would  be  expected,  because  of  the  elasticity  of 
the  bladder-walls  under  the  increased  pressure  of  fluid. 

With  reference  to  the  influence  of  anaesthesia  on  the 
capacity,  the  following  table  has  been  arranged: 


Atmospheric 
Capacity. 


Fluid 
Capacity. 


With  anaesthesia,  306.7  cc.   (   (average  >     449aj  cc   f  (average 
I  17  cases.)  J  I  15  cases.) 

Without      "  295.0  cc.    \   (forage  >     38-  f  (average 

j    8  cases.)   J  (  7  cases.) 

303.0  cc.    {i-avera^[      429.7  cc.  ■!  forage 
I  2o  cases.)  )  (  22  cases.) 

From  these  figures  it  is  seen,  as  might  be  expected,  that 
the  average  capacity  of  the  bladder  for  both  air  and  fluid  is 
somewhat  greater  with  than  without  anaesthesia,  explained, 
doubtless,  by  the  relaxation  of  the  bladder-walls  during 
anaesthesia.  The  above  figures  tend  also  to  show  that  this 
difference  is  greater  with  fluid  than  with  atmospheric  disten- 
tion, due  to  the  more  varying  irritability  of  the  bladder, 
without  anaesthesia,  to  fluid  distention. 


The  influence  of  child-bearing  on  the  capacity  of  the 
bladder  is  shown  in  the  following  table: 

Atmospheric  Fluid 

Capacity.  Capacity. 

Nulliparous,  318.8 cc.  (average  13  cases.)  464.5  cc.  (average  11  cases.) 
Parous,  291.2  cc.  (average  12  cases.)  395. Occ.  (average  11  cases.) 

The  explanation  of  these  figures,  showing  the  greater 
capacity  of  the  bladder  of  nulliparae,  is  doubtful,  and  it  may 
be  that  it  is  purely  accidental,  due  to  the  limited  number  of 
cases  observed.  We  would  suggest,  however,  that  it  may  be 
due  to  the  greater  elasticity  of  the  bladder  of  the  nullipara, 
influenced  both  by  her  younger  average  age  and  by  the  fact 
that  her  bladder  and  the  surrounding  tissues  have  not  suffered 
injury  and  undergone  sclerotic  changes  as  the  result  of  the  pres- 
sure of  the  gravid  uterus.  The  influence  of  age  is  shown  in  the 
fact  that  the  average  age  of  the  women  who  had  borne  children 
was  36  years,  and  of  the  nulliparous  women  only  26  years. 

The  second  chief  object  of  this  study  was  to  gather  some 
statistics  on  the  internal  mensuration  of  the  bladder  under 
atmospheric  dilatation  in  the  knee-breast  posture.  The  value 
of  such  measurements  to  the  gynecologist  is  apparent,  but 
they  have  not  before  been  accurately  ascertained. 

The  distance  of  certain  points  from  the  internal  urethral 
orifice  was  measured.     The  points  chosen  were: 

(1)  The  vertex,  or  summit,  the  most  prominent  and  distant 
point  in  the  concavity  of  the  upward  and  anterior  bulging  of 
the  ventral  wall,  placed  usually  well  above  the  reflection  of 
the  peritoneum  and  the  departure  of  the  urachus;  (2)  the 
most  prominent  and  distant  point  in  the  upward  and  dorsal 
bulging  of  the  posterior  wall.  This  point  is  found  a  few  centi- 
meters above  the  peritoneal  reflexion,  and  is  usually  opposite 
the  end  of  the  cystoscope  when  it  is  held  in  the  axis  of  the 
patient's  body.  Quite  frequently,  however,  the  cystoscope  must 
be  directed  more  posteriorly  to  bring  this  point  into  view ; 
(3)  the  point  of  greatest  outward  bulging  in  the  left  lateral 
tvallj  and  (4)  the  point  of  greatest  outward  bulging  in  the 
light  lateral  wall. 

These  four  points  are  not  scientifically  fixed  points,  but  in 
actual  work  are  found  to  be  sufficiently  clearly  indicated  for 
practical  purposes  of  identification  and  description  (Fig.  III). 

The  average  measurements  obtained  for  these  four  points 
were,  to 

Vertex 7.14cm.  Left  lateral  wall. .  6.70  cm. 

Posterior  wall 5.77  cm.  Right  lateral  wall.  5.92  cm. 

Taking  the  measurements  separately  for  nulliparous  and  for 
parous  women,  the  averages  are  found  to  be  : 

Left  Eight 

Posterior  lateral  lateral 

Vertex.  wall.  wall.  wall. 

Nulliparous  (average,  13cases)  7.43  cm.  5.75  cm.  7. 03  cm.  6.12  cm. 

Parous  (average,  12  cases)  ...  6.83  cm.  5.79  cm.  6. 35  cm.  5  72  cm. 

The  greater  average  internal  dimensions  of  the  bladder  of 
nulliparae,  here  shown,  correspond  to  the  greater  capacity  for 
air  and  fluid,  as  already  pointed  out,  and  may  be  explained  in 
the  same  way. 

The  asymmetry  of  the  dilated  bladder  shown  by  the  unequal 
lateral  measurements  is  of  interest.  In  sixteen  cases  the  left 
lateral  measurement  is  greater  than  the  right,  the  reverse  is 
true  in  six  cases,  and'in  three  the  left  and  right  internal  lateral 
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measurements  are  equal.  The  occasional  asymmetrical  position 
of  the  bladder  has  been  noted  by  anatomists,  but  never  before 
has  this  asymmetry  been  recorded  in  so  large  a  proportion  of 
cases.  This  tendency  of  the  bladder  to  be  placed  more  to  the 
left  than  to  the  right,  at  least  when  the  patient  is  in  the  knee- 
breast  posture  with  the  three  pelvic  cavities  dilated  with  air, 
may  be  explained  by  the  fact  that  the  rectum  in  women  is 
found  more  commonly  on  the  right  than  the  left  in  the 
pelvis,  and  thus  the  distended  rectum  tends  to  displace  the 
bladder  toward  the  left.  Our  observations  on  the  position  of 
the  rectum  in  women  are  directly  opposed  to  the  usual  state- 
ments of  the  test-books  of  anatomy.  Mr.  Max  Brodel,*  artist 
to  the  gynecological  department  of  the  Johns  Hopkins  Hos- 
pital, whose  observations  on  the  anatomy  of  the  organs  of  the 
pelvic  cavity  have  been  exact  and  extensive,  informs  us  that 
his  own  experience  confirms  our  observation  on  this  point. 

Another  factor  producing  some  slight  asymmetry  of  the 
dilated  bladder  is  the  fact  that  the  uterusf  is  usually  placed 
somewhat  to  the  left  of  the  median  line  and  encroaches  upon 
the  left  upper  posterior  quadrant  of  the  bladder,  as  is  well 
shown  in  Fig.  IT.  The  influence  of  this  factor  is  to  lower  the 
point  of  greatest  outward  bulging  of  the  left  lateral  wall, 
point  (3),  so  that  it  is  found  to  be  at  a  lower  level  than  point 
(4)  on  the  right  lateral  wall. 

It  was  found  that  the  same  patient  examined  repeatedly  by 
the  same  method  gave,  as  a  rule,  nearly  uniform  measurements, 
the  variations  being  slight. 

All  cases  were  free  from  any  constricting  clothing  at  the 
time  of  the  examination,  and  the  rectum  had  been  emptied 
by  cathartic  or  enema  before  the  examination. 

With  the  patient  in  the  knee-breast  posture,  and  the  rectum, 
vagina  and  bladder  all  dilated  by  atmospheric  pressure,  it  was 
found  that  the  true  pelvis  was  always  completely  occupied  by 
these  three  organs  and  that  the  bladder  and  the  uterus  tended 
to  rise  upward  and  forward.  In  multipara?  the  uterus  was  found 
to  be  displaced  so  far  upward  and  forward  that  its  fundus  could 
be  felt  within  a  few  centimeters  of  the  umbilicus  (Fig.  IV). 

The  ballooning  of  the  rectum  and  vagina  before  the 
bladder  was  allowed  to  fill  with  air,  was  found  to  be  of  great 
importance  to  the  ease  of  the  examination  of  the  ureteral  ori- 


*To  Messrs.  Brodel  and  Becker,  of  the  Johns  Hopkins  Hospital, 
we  wish  to  express  our  indebtedness  for  their  beautiful  drawings 
from  which  Figs.  II,  III  and  IV  have  been  made. 

t  This  observation  is  also  opposed  to  the  statements  of  some  text- 
books of  anatomy,  and  is  confirmed  by  Mr.  Brodel. 


fices,  in  the  fact  that  the  dilated  vagina  and  rectum  press 
from  behind  upon  the  base  of  the  bladder,  thus  bringing  the 
trigonum  and  ureteral  orifices  forward  and  into  easy  view  of 
the  speculum.  Neglect  of  this  point  and  failure  to  first  allow 
the  rectum  and  vagina  to  dilate  are  accountable  in  large  measure 
for  the  difficulty  found  by  many  gynecologists  in  catheterizing 
the  ureters. 

The  ureteral  orifices  were  seen  on  or  were  indicated  by  a 
slight  elevation  of  the  mucous  membrane,  the  mons  ureteris 
of  Kelly,  but  m  some  cases  in  young  nulliparous  women  the 
ureteral  opening  was  indicated  by  a  small  round  black  point 
which  was  never  observed  in  older  women  who  had  borne 
children. 

The  bladder  as  a  whole,  when  dilated  with  air  and  observed 
during  operation  within  the  pelvic  cavity  (from  abdominal 
section)  was  found  to  be  ellipsoidal  in  form,  flattened  some- 
what in  its'  autero-posterior  diameter,  and  increased  trans- 
versely. The  transverse  diameter  was  always  the  greatest 
measurement. 

A  mathematical  calculation  of  the  cubic  content  of  an  ellip- 
soidal viscus  of  the  dimensions  of  the  bladder  corresponds 
closely  with  the  actual  air  capacity  obtained  by  expression. 

The  average  length  of  the  urethra  in  seventeen  cases  was 
3.3  cm.,  the  shortest  urethra  measuring  2.7  cm.,  and  the  long- 
est 4.2  cm. 

It  is  hoped  by  the  writers  that  the  measurements  and  obser- 
vations above  recorded,  though  limited  to  twenty-five  cases, 
may  prove  of  interest  and  service  especially  to  the  gynecologist, 
by  affording  a  certain  amount  of  carefully  ascertained  facts 
about  the  relative  measurements  and  topography  of  the  female 
bladder  under  air  dilatation  in  the  knee-breast  posture. 

Description  op  Figs.  I,  II,  III,  IV. 

Fig.  I — Re  presents  the  double-barreled  catheter  and  attachments, 
used  for  determining  the  residual  air  in  the  Madder,  after  bimanual 
expression. 

Fig.  II — Median  section,  dorsal  position,  showing  the  double- 
barreled  catheter  in  position  in  the  bladder,  boric  solution  enter- 
ing through  the  lower  chamber  and  forcing  the  air  out  through  the 
upper  chamber- 

Fig  III — Median  section,  knee-breast  posture,  showing  the  pelvic 
cavities  dilated  with  air,  and  the  cystoscope  in  position  for  obtain- 
ing the  measurements  of  the  vertex,  posterior  wall,  and  left  lateral 
wall. 

Fig.  IV— Median  section,  knee-breast  posture,  showing  the 
anatomical  relations  of  the  pelvic  organs  when  the  rectum,  vagina 
and  bladder  are  dilated  with  air.     (Multipara.) 


SUMMARIES  OR  TITLES  OF  PAPERS  BY  MEMBERS  OF  THE  HOSPITAL  AND  MEDICAL 
SCHOOL  STAFF  APPEARING  ELSEWHERE  THAN  IX  THE  BULLETIN. 


Howard   A.   Kelly,   M.  D.     Exploration  of  the  Abdomen  as   an 
adjunct  to  every  Celiotomy.* 

I  ha  1  occasion  on  several  instances  some  sixteen  year- 
make  a  post-mortem  examination  and  to  remove  various  vis  era 
which  I  was  desirous  of  inspecting,  through  the  vaginal  vault  in 


•A  more  extended  consideration  of  this  subject  appears  In  tie 
Xew»,  December  16,  1898. 


women  and  the  perineum  and  rectum  in  men.  These  experiences 
showed  me  that  it  is  easy  to  reach  all  the  viscera  through  an  i Qcifi i"ii 
as  far  ae  possible  from  the  centre  of  the  abdomen,  large  enough  to 
admit  the  forearm,  and  suggested  the  propriety  or  rather  the  neces- 
sity of  making  a  somewhat  analogous  investigation  of  all  the  ab- 
dominal organs  in  the  living  subject  every  time  the  abdomen  is 
opened. 

The  routine  examination  of  the  abdominal  and  pelvic  viscera  in 
all  celiotomies,  where  it  does  not  endanger  the  life  of  the  patient, 
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will  commend  itself  to  a  surgeon  for  a  number  of  excellent  reasons, 
some  of  which  are  the  following  : 

First,  as  abdominal  diseases  are  commonest  in  middle  life,  the 
period  when  most  of  our  celiotomies  are  performed,  it  is  practically 
certain  that  the  coincidence  of  two  or  more  entirely  independent 
diseases  will  be  discovered  in  some  instances  by  means  of  this  ex- 
amination. 

Again,  there  is  a  constant  association  between  certain  abdominal 
affections  and  affections  elsewhere,  in  the  form  of  a  mutual  interde- 
pendence, either  from  the  propagation  of  disease,  as  in  the  case 
of  cancer,  sarcoma  and  tuberculosis;  or  mechanically,  where  the 
effects  of  pressure  are  manifested  near  to  or  at  a  distance  from  the 
seat  of  disease,  as  in  the  case  of  pelvic  tumors  or  inflammation 
obstructing  the  vascular,  the  urinary  or  the  alimentary  channels. 
These  secondary  conditions  often  in  their  initial  and  curable  stages 
may  be  brought  to  light  by  the  method  of  investigation  here  advo- 
cated. 

Moreover,  such  an  examination,  if  negative,  gives  both  operator 
and  patient  a  much  more  comfortable  assurance  that  the  convales- 
cence will  be  without  interruption,  as  well  as  the  satisfaction  of 
realizing  that  there  is  no  visceral  affection  in  progress  which  may 
in  the  near  future  tend  to  shorten  life  or  to  impair  health. 

The  following  diseases  are  most  likely  to  be  found  in  such  a 
routine  examination :  appendicitis,  hernia  (either  inguinal  or 
umbilical),  hydroureter,  disease  of  the  omentum,  pyloric  cancer, 
movable  kidney,  euteroptosis,  cancer  of  the  liver,  perihepatitis, 
gall  stones. 

In  making  the  exploration  extreme  care  must  be  taken  to  main- 
tain asepsis  by  thoroughly  sterilizing  the  arm  or,  better  still,  by 
wearing  a  rubber  glove  with  a  long  sleeve  reaching  as  far  as  the 
elbow.  If  the  area  in  the  immediate  neighborhood  of  the  incision 
is  so  septic  as  to  require  the  use  of  drainage,  the  operator  had  best 
forego  the  more  extended  examination.  The  best  position  of  the 
patient  for  the  examination  is  either  lying  flat  on  the  table  or 
with  the  pelvis  slightly  elevated.  The  structures  are  examined  in 
an  order  which  must  vary  with  the  location  of  the  incision.  When 
the  abdominal  opening  is  made  low  down  over  the  middle  of  the 
pelvis,  I  commonly  follow  some  such  routine  as  this  :  After  carefully 
noting  thecondition  of  each  pelvic  viscus,  uterus,  tubesand  ovaries, 
bladder  and  rectum,  I  look  at  the  inguinal  and  umbilical  ring  and  if 
there  exists  a  hernia  I  proceed  to  sew  it  up  at  once  from  the  inside 
of  the  abdomen.  The  next  point  of  importance  requiring  examina- 
tion is  the  vermiform  appendix.*  This  should  be  removed  if  it  shows 
any  traces  of  previous  inflammation.  Then  follows  the  inspection 
of  the  ureters,  of  great  importance  in  gynecological  operations. 
Every  surgeon  should  be  thoroughly  familiar  with  the  ureteral 
landmarks.  The  position  of  the  transverse  colon  and  the  stomach 
is  noted  on  account  of  the  frequency  of  enteroptosis. 

The  operator  now  introduces  his  forearm  and  palpates  both  kid- 
neys, noting  their  presence,  size,  form  and  mobility.  A  stone  in 
the  renal  pelvis  is  readily  felt.  After  the  kidney,  the  liver  is  pal- 
pated, its  apparent  size,  the  regularity  of  its  surface,  any  adhesions, 
which  when  present  indicate  perihepatitis,  being  noted,  and  most 
important  the  gall  bladder  is  explored.  I  next  put  my  index  finger 
in  the  foramen  of  Winslow  and  trace  the  common  duct  down  for 
several  centimetres,  feeling  for  stone. 

The  spleen,  the  pancreas,  retroperitoneal  lymph  glands,  and 
finally  the  abdominal  portion  of  the  aorta  are  palpated  in  order. 

There  are  in  general  three  classes  of  cases  to  which  this  extended 
examination  may  be  applied. 

First.  Those  in  which  there  has  been  no  reason  to  anticipate 
disease  of  any  other  organ  and  the  examination  is  made  simply  as 
a  routine  procedure  whenever  it  adds  nothing  to  the  gravity  of  the 
situation. 

Second.  Those  cases  in  which,  on  opening  the  abdomen,  contrary 


'  The  method  I  follow  in  reaching  the  various  organs  is  detailed  in  loe.  cit. 


to  expectation,  no  disease  is  found  near  at  hand.  I  recall  a  case* 
of  this  sort  in  which  I  made  an  incision  over  the  appendix,  and, 
finding  no  appendicitis,  enlarged  the  opening  and  discovered  a  gall 
stone  within  a  ruptured  gall  bladder  ;  also  an  instance  in  which 
gall  stones  were  believed  to  be  present,  but  on  finding  the  diagnosis 
at  fault,  I  introduced  my  arm  through  the  enlarged  incision  and 
came  upon  a  large  hematoma  of  the  ovary. 

Third.  The  group  of  cases  in  which  there  exists  a  definite 
percentage  of  chances  that  the  disease  discovered  at  the  time  of 
operation  is  complicated  by  the  affection  of  some  other  organ 
neighboring  or  remote. 

Reid  Hunt.     Direct  and  Reflex  Acceleration  of  the   Mammalian 
Heart  with  some  Observations  on  the  Relations  of  the  Inhibi- 
tory and  Accelerator  Nerves. — American  Journal  of  Physiology, 
II,  pp.  395-470. 
Experiments  on  dogs  and  cats  showed  that  in  these  animals  the 
center  of  the  accelerator  nerves  is  almost  always  in  a  condition  of 
tonic  activity  and  that  the  normal  rate  of  the  heart  is  determined  in 
part  by  this  tonic  activity.    Section  of  the  accelerator  nerves  some- 
times causes  the  heart  to  become  irregular  ;   this  is  especially  true 
if  the  irritability  of  the  heart  is  low.     The  most  important  func- 
tions of  the  accelerators  seem  to  be  connected   with   their   tonic 
activity. 

Long-continued  stimulation  of  the  accelerators  causes  fatigue  and 
sometimes  even  death  of  the  heart.  If  the  vagi  are  in  tonic 
activity,  or  if  they  are  stimulated  simultaneously  with  the  accele- 
rators, the  latter  cause  less  fatigue  of  the  heart. 

Reflex  acceleration  might  be  caused  either  by  increasing  the 
activity  of  the  accelerators  or  by  decreasing  the  tonic  activity  of 
the  vagi.  The  latter  was  found  to  be  the  usual  if  not  the  exclusive 
method.  Reflex  acceleration  was  never  obtained  after  section  of 
the  vagi  although  the  accelerators  were  intact,  but  was  readily 
obtained  if  the  vagi  were  intact  although  the  accelerators  were  cut. 
It  seems  very  probable  that  most  cases  of  rapid  heart  action 
(voluntary  acceleration,  acceleration  during  muscular  exercise  and 
after  the  administration  of  drugs,  the  rapid  heart  of  paroxysmal 
tachycardia  etc.)so  far  as  they  are  dependent  upon  the  extracardiac 
nerves,  are  largely  due  to  diminution  of  the  tonic  activity  of  the 
vagi  and  not  to  a  stimulation  of  the  accelerators;  in  paroxysmal 
tachycardia  especially  the  entire  course  of  the  acceleration  is 
markedly  different  from  the  effects  of  stimulating  the  accelerator 
nerves  in  animals. 

W.  S.  Baer,  M.  D.,  P.  M.  Dawson,  M.  D.,  and  H.  T.  Marshall,  M.  D. 
Regeneration  of  the  Dorsal  Root  Fibres  of  the  Second  Cervical 
Nerve  within  the  Spinal  Cord. — Journal  of  Experimental 
Medicine,  January,  1899. 

Lewellys  F.  Barker,  M.  B.  Progress  of  Neurology. — Philadelphia 
Medical  Journal,  January  2S  and  February  4,  1899. 

A  Case  of  Glioma  of  the  Lower  Cervical  Region  of  the 

Spinal  Cord  Producing  a  Total  Transverse  Lesion,  in  which 
there  was  Spasticity  of  the  Lower  Limbs  and  Persistence  of 
the  Deep  Reflexes.  A  Study  of  a  Peculiar  Form  of  Degeneration 
(Degeneratio  Micans)  met  with  in  this  Case.— American  Journal 
of  the  Medical  Sciences,  Vol.  117. 

Simon  Flexner,  M.  D.  Some  Points  in  the  Pathology  of  Syrin- 
gomyelia.— American  Journal  of  the  Medical  Sciences,  Vol.  117. 

Hodgkin's  Disease. — American  Journal  of  the  Medical  Sciences, 

Vol.  118. 

Thomas  B.  FuTcnER,  M.  B.  Lipemia  in  Diabetes  Mellitus. — The 
Journal  of  the  American  Medical  Association,  Vol.  33. 

A  Critical  Summary  of  Recent  Literature   Concerning  the 

Mosquito  as  an  Agent  in  Transmission  of  Malaria. — American 
Journal  of  the  Medical  Sciences,  Vol.  US. 


For  description  of  cases,  see  loc.  cit. 
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Henry  Harris,  M.  D.  Preparation  of  the  Abdomen  for  Operation. 
— American  Journal  of  Obstetrics,  Vol.  40. 

Howard  A.  Kelly,  M.  D.  A  New  Method  of  Treating  Complete 
Tear  of  the  Rectovaginal  Septum  by  Turning  Down  an  Apron 
into  the  Rectum  and  by  Buried  Suture  through  the  Sphincter 
Muscle.     (Illustrated.)— Medical  News,  Vol.  75. 

New   Handle  and  Grip   for  Scissors   in  Plastic   and  Other 

Work. — American  Journal  of  Obstetrics,  Vol.  40. 

Operation  for  Complete  Tear  of  the  Perineum. — American 

Journal  of  Obstetrics,  Vol.  40. 

The  Reflux  of  Air  into  the  Ureters  through  the  Air-Distended 

Bladder  in  the  Knee-Breast  Posture.  —  American  Journal  of 
Obstetrics,  Vol.  40. 

Some  New  Instruments  to  Facilitate  the  Operation  of  Myo- 
mectomy.— American  Journal  of  Obstetrics,  Vol.  40. 

The  Use  of  the  Renal  Catheter  in  Determining  the  Seat  of 

Obscure  Pain  in  the  Side. — American  Journal  of  Obstetrics, 
Vol.  40. 

J.  11.  Mason  Kn<ix,  Jr  ,  Pu.  D.,  M.  D.  On  Supra-arterial  Epicar- 
dial  Fibroid  Nodules. —  The  Journal  of  Experimental  Medicine, 
March,  1S99. 

John  Bruce  MacCallum,  M.  D.  A  Contribution  to  the  Knowledge 
of  the  Pathology  of  Fragmentation  and  Segmentation,  and 
Fibrosis  of  the  Myocardium. — The  Journal  of  Experimental 
Medicine,  May-July,  1899. 

Franklin  P.  Mall,  M.  D.  Liberty  in  Medical  Education. — Phila- 
delphia Medical  Journal,  April  1,  1S99. 

Joseph  Longworth  Nichols,  M.  D  A  stu  ly  of  the  Spinal  Cord  by 
Xissl's  Method  in  Typhoid  Fever  aud  in  Experimental  Infec- 
tion with  the  Typhoid  Bacillus.  —  The  Journal  of  Experimental 
Medicine,  March,  1899. 


Ei'gene  L  Opie,  M.  D.  A  Case  of  Hemochromatosis.  The  Rela- 
tion of  Hsemochromatosis  to  Bronzed  Diabetes. —  The  Journal 
of  Experimental  Medicine,  May-July,  1899. 

William  Osler,  M.  D.  An  Acute  Myxedematous  Condition,  with 
Tachycardia,  Glycosuria,  Melsena,  Mania  and  Death.  The 
Journal  of  Nervous  and  Mental  Diseases. 
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THE  JOHNS  HOPKINS  HOSPITAL  MEDICAL  SOCIETY. 

Monday,  November  20,  1899. 

The  meeting  was  culled  to  order   by  the   President,  Dr. 
Henry  M.  Thomas. 

Cases  Illustrating  Forms  of  Pigmentation  of  the  Skin.— Dr. 
Osler. 
Case  I.  Addison's  Disease. — A  man,  aged  40,  was  admitted 
a  few  days  ago,  complaining  of  weakness,  pain  in  the  stomach 
aud  bowels,  aud  a  gradual  pigmentation  of  the  skin.  Ee  had 
been  a  man  of  good  habits  and  of  good  health  until  live 
years  ago,  when  he  began  to  have  gastric  trouble,  chiefly 
regurgitation  of  the  food.  About  four  years  ago  he  began  to 
have  pains  below  the  costal  margin  anil  radiating  over  the 
abdomen.  They  came  on  in  paroxysms  three  or  four  times 
in  the  course  of  the  year,  and  were  sometimes  accompanied 
by  vomiting.  During  this  time  his  complexion  grew  steadily 
darker,  aud  within  the  past  twelve  months  his  condition  has 
grown  worse.  He  has  paroxysms  of  sudden  pain,  chiefly 
about  the  right  costal  margin,  followed  by  vomiting, 
aches  and  at  times  great  prostration.  These  paroxj 
preceded  by  twitchings  of  muscles  of  the  limbs,  especially  oi 
the  arms,  so  marked  that  he  has  not  been  able  to  write  After 
these  spells  the  prostration  is  extreme  and  at  times  he  has 


hardly  been  able  to  move  in  bed  for  nearly  a  week.  Each 
spell  leaves  him  weaker  and  he  has  not  done  a  day's  work  for 
a  year.  The  vomiting  has  averaged  once  a  day  during  the 
past  year,  and  yet  his  appetite  is  excellent,  lie  has  never  had 
anydiarrhoea.  He  looks  somewhat  emaciated  and  has  lost  fifteen 
or  twenty  pounds.  The  face,  hands,  and  more  particularly 
the  body,  are  uniformly  pigmented.  There  is  slight  pigment- 
ation of  the  mucous  membrane  of  the  gums.  His  pulse  is 
slow  but  not  feeble  and  the  blood  count  shows  6,000,000  red 
cells. 

The  combination  of  symptoms  presented  by  this  man  is 
characteristic  of  Addison's  disease,  yet  the  case  is  somewhat 
peculiar.  There  is  no  history  of  tuberculosis;  there  is  no 
reaction  to  tuberculin,  and  the  duration  of  four  or  five  years 
is  rather  unusual,  the  disease  being  as  a  rule  very  much  shorter. 
Asthenia,  such  as  he  describes,  a  prostration  of  such  a  degree 
as  to  render  him  unable  to  turn  in  bed,  or  even  to  move,  is 
most  characteristic,  and  in  fact  the  diagnosis  may  sometimes  be 
made  on  the  asthenia  aud  gastro-intestinal  symptoms  without 
pigmentation. 

Case  II.  JBismachromatosis (?). — This  lad  presents  ,-i  -nil 
more  remarkable  and  very  much  more  unusual  condition. 
This  boy  came  here  in  April,  1SDG,  with  malaria  and  looking 
as  if  he  had  had  a  malarial  cachexia  of  long  duration,  lie 
had  not  been  ill  long,  but  looked  so  bronzed  and  pigmented 
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that  we  commented  upon  it  in  the  history.  We  could  not 
reasonably  explain  this  pigmentation,  but  thought  he  must 
have  had  malaria  longer  than  shown  by  his  history.  He 
came  to  the  hospital  again  in  February,  1897,  with  tertian 
malaria,  and  he  was  this  time  even  more  pigmented,  but  I 
forget  whether  at  that  time  wTe  noted  any  enlargement  of  the 
liver.  In  September,  1899,  he  appeared  again  with  an  acute 
psoas  abscess,  and  at  that  time  we  found  that  he  had  an  en- 
larged liver  and  spleen.  Meantime  we  had  been  educated  at 
the  Society  by  Dr.  Eugene  L.  Opie  on  the  subject  of  hasmachro- 
matosis,  and  this  case  corresponds  iu  certain  features  with 
that  remarkable  disease.  He  has  had  no  asthenia,  no  feeble- 
ness of  pulse  or  muscular  weakness,  and  no  trace  of  gastro- 
intestinal disturbances,  though  those  features  have  been 
sought  for  very  carefully. 

His  pigmentation,  as  you  see  at  present,  is  extreme,  being 
quite  marked  in  the  face,  and  there  is  a  little  pigmentation 
of  the  mucous  membrane  at  the  margin  of  the  lips.  This 
bronzing  has  grown  gradually  deeper,  so  that  he  looks  to-day 
more  bronzed  than  he  was  in  September.  The  liver  is  moder- 
ately enlarged  and  can  be  felt  two  or  three  finger  breadths 
below  the  costal  margin.  The  edge  of  the  spleen  is  only  just 
palpable.  There  is  no  sugar  in  the  urine.  Very  possibly  the 
condition  is  that  of  hsemachromatosis. 

We  have  had  a  case  of  this  remarkable  disease  which  is 
characterized  by  progressive  pigmentation  of  the  skin  and 
internal  organs  with  hypertrophic  cirrhosis  of  the  liver, 
sclerosis  of  the  spleen  and  finally  of  the  pancreas  with  the 
pancreatic  form  of  diabetes.  The  majority  of  these  cases  have 
been  described  under  the  name  of  Bronzed  Diabetes.  The 
disease  was  fully  described  by  Dr.  Opie  in  the  last  number  of 
the  Journal  of  Experimental  Medicine. 

Case  III.  Melanoderma  in  chronic  myocarditis. — We  can 
not  say  that  all  cases  of  progressive  pigmentation  of  the  skin 
are  either  due  to  ha^machromatosis  or  to  Addison's  disease. 
for  there  are  certain  conditions,  particularly  certain  forms  of 
chronic  heart  disease,  some  cases  of  chronic  nephritis,  etc.,  in 
which  pigmentation  of  the  skin  develops  and  increases,  and 
occasionally  is  accompanied  even  by  pigmentation  of  the 
mucous  membranes. 

This  man  has  been  under  observation  for  several  years, 
having  been  admitted  first  in  January,  1891,  and  nine  times 
since,  always  with  the  same  symptoms — shortness  of  breath, 
extreme  irregularity  of  the  pulse,  dilated  heart  and  some- 
times with  slight  swelling  of  the  feet.  He  has  chronic 
myocarditis  and  progressive  pigmentation  of  the  skin.  His 
face  has  deepened  in  color  and  the  general  surface  of  the  body 
is  pigmented.  There  is  no  pigmentation  of  the  mucous  mem- 
branes and  though  he  has  had  extremely  feeble  and  irregular 
pulse,  he  has  not  had  the  asthenia  which  characterizes  Addi- 
son's disease.  He  has  no  enlargement  of  the  liver  or  spleen. 
A  piece  of  skin  was  removed  for  examination  by  Dr.  Opie,  but 
we  have  not  yet  received  his  report. 

The  diagnosis  between  the  pigmeutation  of  the  skin  in 
Addison's  disease  and  in  hamachromatosis  can  be  readily 
made,  as  the  pigment  iu  the  latter  case  is  an  iron  containing 
one  and  is  found  in  abundance  in  the  skin  and  also  in  the 
cells  of  the  sweat-glands. 


Case  IV.  Melanoderma  in  Ancemia  Splenica. — Dr.  Osier 
then  referred  briefly  to  a  fourth  cure  of  pigmentation  of  the 
skin,  at  present  in  the  private  ward.  The  young  man  had 
enlarged  spleen  and  ansemia  of  the  chlorotic  type  and  gradual 
pigmentation  of  the  skin.  Several  of  the  cases  of  splenic 
anasmia  which  had  been  under  observation  of  late  years  have 
presented  an  extreme  degree  of  melanoderma. 

A  Case  of  Purulent  Leptomeningitis  Associated  with  Acute 
Endocarditis  due  to  Infection  with  the  Micrococcus 
Lanceolatus. — Dr.  Futcher. 
The  specimens  which  Dr.  Barker  will  show  were  interesting 
on  account  of  the  number  of  complications  that  developed 
during  the  clinical  course  of  this  case  in  the  wards.  The  pa- 
tient came  into  the  hospital  November  5,  complaining  of 
shortness  of  breath.  There  was  nothing  special  in  the  past 
history  of  the  patient,  nor  in  the  family  history.  Seven  years 
ago  the  patient  had  an  attack  of  rheumatism  and  he  gave  a 
history  of  severe  headache  lasting  about  six  weeks  previous  to 
admission  and  so  intense  that  he  was  totally  incapacitated  for 
work.  During  this  time  he  had  frequent  chills  believed  to  be 
of  malarious  origin.  Two  weeks  before  admission  he  devel- 
oped severe  shortness  of  breath,  cough  and  expectoration  of 
bloody  sputum.  Later  he  had  marked  oedema  of  the  feet  and 
some  general  anasarca.  On  admission  he  was  in  marked  dis- 
tress, quite  dyspnoeic,  somewhat  cyanotic  and  presented  the 
physical  signs  of  aortic  and  mitral  insufficiency.  The  sputum 
was  tenacious  and  tinged  with  bright  blood,  such  as  one  sees 
in  cases  of  lung  infarction.  There  was  an  area  of  consolida- 
tion over  the  middle  lobe  on  the  right  side  with  typical  tubu- 
lar breathing  and  a  pleuritic  friction  rub  extendiug  into  the 
axillary  region.  The  heart  symptoms  persisted  for  several  days, 
the  temperature  during  this  time  being  irregularly  elevated, 
running  as  high  as  101.5°.  During  his  illness  he  complained 
of  severe  pain  in  the  region  of  the  spleen,  and  splenic  infarc- 
tion was  diagnosed.  Nothing  of  special  importance  happened 
until  the  night  of  November  12,  when  his  temperature  arose 
7.5  degrees  inside  of  eight  hours.  The  next  morning  he  was 
semi-unconscious  and  it  was  found  that  he  had  distinct  rig- 
idity of  the  arms  and  legs  with  exaggeration  of  the  knee-re- 
flexes. On  the  16th  Doctor  Osier  suggested  lumbar  puncture 
and  15  cc.  of  slightly  turbid  fluid  were  obtained,  which  showed 
typical  lanceolate  diplococci  in  large  numbers,  but  none  of  them 
intracellular.  This  of  course  clinched  the  diagnosis.  Two 
days  later  he  developed  a  conjunctivitis,  and  smears  from  this 
secretion  also  showed  the  typical  lanceolate  diplococci.  About 
24  hours  before  death  there  was  complete  steaminess  and 
opacity  of  the  right  cornea.  He  died  on  November  18,  the 
temperature  being  106.4°  at  the  time  of  death. 

It  was  suspected  that  we  would  find  at  autopsy  chronic  en- 
docarditis, with  a  supervening  acute  endocarditis,  an  infarc- 
tion of  the  middle  lobe  of  the  right  lung  as  well  as  of  the 
spleen  and  a  pneumococcus  meningitis. 

Exhibition  of  the  Organs.— Dr.  Barker. 

The  organs  from  this  case  are  of  more  than  ordinary 
interest.  The  autopsy  confirms  in  almost  every  point  the 
clinical  diagnosis.  The  body  170  cm.  long  was  that  of  a 
strong  individual,  moderately  emaciated.     Rigor  mortis  was 
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well  marked  and  there  was  livor  mortis  in  dependent  parts. 
The  peritoneal  cavity  was  dry,  and  free  from  old  adhesions. 
The  diaphragm  on  the  right  side  reached  as  high  as  the 
fourth  intercostal  space ;  on  the  left  side  to  the  fifth  rib. 
There  were  a  few  firm  old  adhesions  at  the  posterior  margin 
of  the  left  pleural  cavity.  On  the  right  side  the  costal  and 
visceral  pleura?  were  slightly  adherent,  especially  over  the 
middle  lobe  and  the  middle  part  of  the  upper  lobe.  The 
adhesions  on  the  right  side  are  all  recent  and  fibrinous.  This 
cavity  is  free  from  old  fibrous  adhesious.  The  pericardium 
aside  from  one  old  patch  of  thickening  shows  uo  alterations. 
The  heart  is  much  enlarged,  weighing  418  grammes.  In  the 
right  atrium  the  valve  of  the  coronary  sinus  is  remarkably 
developed,  forming  a  large,  thin,  multiply  perforated  mem- 
brane. The  cavities  of  the  heart  are  somewhat  dilated  and 
the  walls  are  thickened.  On  opening  the  left  ventricle  the 
bicuspid  valve  is  found  to  measure  10.4  cm.  in  circumference. 
At  the  base  of  the  anterior  cusp  of  the  valve  on  the  atrial 
surface  at  its  right  extremity  is  a  bulging  area  measuring 
12x7  mm.  and  protruding  for  a  distauce  of  from  3-4  mm. 
above  the  surface  of  the  valve,  showing  the  endocardium 
before  it.  On  puncture  yellowish-green  pus  exuded  and  the 
swelling  disappeared.  The  posterior  cusp  is  shorter  than 
normal,  but  otherwise  shows  no  alterations.  On  the  ventri- 
cular surface  of  the  anterior  cusp  close  beneath  the  posterior 
semilunar  valve  of  the  aorta  there  is  a  small  ulcerated  area, 
the  margins  and  base  of  which  are  necrotic.  Fibrin  is 
deposited  upon  the  surface  of  the  ulcer.  The  introduction 
of  a  probe  shows  direct  continuity  with  the  abscess  described 
on  the  atrial  surface  of  the  valve.  In  the  aortic  semilunar 
valves  there  are  both  old  and  recent  changes.  The  old  alter- 
ations consist  in  the  main  of  fusion  of  the  adjacent  edges  of 
the  posterior  and  right  semilunar  valves.  The  edges  of  the 
two  valves  corresponding  to  this  fusion  are  very  much  thick- 
ened and  the  lunula?  have  disappeared.  The  lunula  on  the 
left  side  of  the  posterior  cusp  is  intact  and  normal,  while  that 
on  the  right  side  has  disappeared,  and  the  valve  is  much 
thickened  and  retracted  below  it.  The  left  lunula  of  the 
right  semilunar  valve  is  present,  but  considerably  thickened, 
while  the  right  lunula  of  this  valve  has  entirely  disappeared 
and  the  main  body  of  the  valve  close  to  it  is  thickened.  The 
adherent  valves  are,  in  the  region  of  the  adhesion  practically 
immobile,  owing  to  formation  of  new  connective  tissue  and 
partial  calcification.  This  change  in  the  valve  must  have 
caused  a  relatively  high  degree  of  insufficiency  and  a  slight 
stenosis.  In  the  left  aortic  semilunar  valve  there  has  been 
apparently  no  chronic  change  except  for  slight  thickening  of 
the  edge  of  the  lunula.  On  the  ventricular  surface  of  the 
valve,  however,  there  is  distinct  evidence  of  recent  acute 
alteration.  Here  one  sees  a  large  flat  ulcer,  1  cm.  in  diameter, 
to  which  flakes  of  fibrin  are  adherent.  On  the  aortic  surface 
of  the  same  valve  there  is  also  an  area  of  necrosis  with  depo- 
sition of  fibrin.  The  trabecular  carneee  are  more  prominent 
than  normal  in  the  left  ventricle.  The  endocardium, 
especially  over  the  septum,  is  slightly  roughened  and  granu- 
lar. At  the  root  of  the  aorta  there  are  some  reddish  and 
yellowish  patches,  elevated,  which  on  section,  are  of  a  yellow 
color  and  opaque.     The  myocardium  is  in  general  pale  brown 


in  color,  and  no  areas  of  scarring  myocarditis  are  visible  to 
the  naked  eye.  The  left  coronary  artery  shows  a  few  patches 
of  arteriosclerosis  in  the  descending  ramus  and  also  in  the 
circumflex  ramus.  The  right  coronary  artery  also  contains 
patches  of  sclerosis. 

In  the  middle  lobe  of  the  right  lung  there  is  a  large  hemor- 
rhagic infarction  surrounded  by  an  area  of  fresh  consolidation. 
Coverslips  from  the  consolidated  area  show  large  numbers  of 
pneumococci.  The  acute  fibrinous  pleurisy  apparently  had  its 
origin  by  extension  from  the  consolidated  region  of  the  lung. 
The  left  lung  is  emphysematous  along  its  anterior  margin  and 
at  the  apex.  There  is  only  moderate  coal  pigmentation.  Both 
lungs  show  the  typical  changes  of  chronic  passive  congestion. 

The  kidneys  show  a  slight  degree  of  chronic  diffuse  nephritis, 
the  capsule  being  somewhat  adherent  and  the  cortical  sub- 
stance diminished  in  amount.  Frozen  sections  also  show  the 
changes  of  acute  parenchymatous  degeneration.  In  the  organs 
of  the  abdomen  there  is  little  remarkable  with  the  exception 
of  the  changes  of  chronic  passive  congestion  and  the  existence 
of  a  small  hemorrhagic  infarction  at  the  inferior  extremity  of 
the  spleen. 

On  removal  of  the  calvarium  the  dura  mater  was  found  to 
be  unusually  adherent,  but  otherwise  normal.  The  superior 
sagittal  sinus  contains  in  its  anterior  part  a  few  decolorized 
blood-clots,  evidently  atite-mortem,  loosely  adherent  to  arach- 
noidal granulations  which  project  into  the  lumen  of  the  sinus. 
At  the  base  of  the  brain  the  arachnoid  is  raised  from  the 
underlying  pia  by  a  collection  of  pus  several  millimetres  in 
depth.  The  pus  contains  large  numbers  of  encapsulated  pneu- 
mococci and  many  empty  capsules.  The  very  purulent  area 
extends  from  a  point  10  cm.  in  front  of  the  optic  chiasm  back- 
wards as  far  as  the  middle  of  the  ventral  surface  of  the  cere- 
bellum, the  breadth  of  the  area  averaging  as  much  as  8  cm. 
Pus  is  also  abundant  in  the  Sylvian  fossa  concealing  the  blood- 
vessels. While  the  process  is  most  marked  at  the  base  of  the 
brain,  it  is  by  uo  means  confined  to  it,  for  if  one  looks  at  the 
lateral  surfaces  they  are  found  also  to  be  more  or  less  involved. 
The  deeper  sulci  on  the  lateral  surface  contain  visible  pus,  but 
over  the  gyri  themselves  very  little  pus  is  observable,  although 
the  vessels  of  the  pia  arachnoid  are  everywhere  intensely  con- 
gested. 

On  opening  the  spinal  canal  a  small  hole  was  found  in  the 
dura  in  the  lumbar  region  corresponding  to  the  lumbar  punc- 
ture made  during  life.  The  internal  surface  of  the  dura  is 
smooth  and  glistening  and  aside  from  slight  capillary  ectasis 
shows  no  alterations.  The  subarachnoid  cavity  of  the  dorsal 
surface  of  the  lumbar  part  of  the  spinal  cord  contains  in  many 
places  accumulations  of  pus.  The  areas  where  pus  is  visible 
vary  in  size,  some  being  much  larger  than  others.  The  whole 
dorsal  surface  of  the  cord  is  more  or  less  bathed  in  yellowish 
green  pus.  The  pus  is  especially  abundant  in  the  thoracic 
jiart  of  the  cord,  but  there  is  also  a  considerable  amount  in  the 
cervical  region.  The  pial  blood-vessels  are  everywhere  markedly 
injected.  The  spinal  nerves  do  not  appear  to  be  especially 
involved  in  the  inflammation,  but  along  the  cerebral  nerves 
pus  can  be  easily  followed.  It  was  especially  abundant  in  the 
course  of  the  cochlear  and  vestibular  nerves.  The  possibility 
of  middle-ear  disease  was  of  course  suspected,  but  both  ears 
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were  carefully  opened  and  no  evidence  of  a  primary  process 
there  could  be  found.  Pus  could  be  followed  along  the  left 
optic  nerve  into  the  orbit  and  the  eye  when  removed  showed 
a  general  purulent  inflammation.  Radiating  from  the  point  of 
en  nance  of  the  ophthalmic  artery  yellowish  lines  could  be  • 
followed  along  the  vessels  between  the  retina  and  the  chorioid 
coat.  The  vitreous  body  and  the  crystalline  lens  were  turbid 
from  infiltration  with  pus,  coverslips  from  which  showed 
large  numbers  of  pneumococci  and  no  other  micro-organ- 
isms. The  iris,  cornea  and  conjunctiva  were  also  acutely 
inflamed. 

Anatomical  Diagnosis:  Leptomeningitis  cerebrospinal 
purulenta;  panophthalmitis  purulenta  acuta ;  endocarditis  ul- 
cerosa maligna;  endocarditis  valvularis  chronica;  hypertrophia 
et  dilatatio  cordis;  arteriosclerosis  aorta  et  act.  coronariarum  ; 
infarctio  pulmonis  dextra;  pneumonitis  et  pleuritis  acuta; 
pleuritis  chronica  adhariva ;  congestio  chronica  passiva ;  in- 
farctio lienis ;  degeneratio  parenchymatosa  renum;  nephritis 
chronica  diffusa  incipient. 

As  has  been  said  the  pneumococcus  was  found  in  the  pul- 
monic infarction  and  the  consolidated  lung  about  it;  in  the 
purulent  inflammation  of  the  eye;  in  the  purulent  exudate  in 
the  brain  and  spinal  cord,  and  in  the  ulcers  and  abscess  on 
the  valves  of  the  heart.  Dr.  Harris  recovered  the  coccus  in 
cultures.  It  is  of  interest  to  trace  the  probable  sequence  of 
events  in  the  case.  The  chronic  valvular  endocarditis  doubt- 
less dates  back  to  the  attack  of  rheumatism  from  which  the 
patient  suffered  seven  years  ago.  Resulting  from  the  old 
endocarditis  and  aortic  insufficiency  came  hypertrophy  of  the 
heart  accompanied,  doubtless  at  times,  by  dilatation  of  its 
chambers.  The  chronic  passive  congestion  of  the  lungs  and 
other  organs  is  obviously  the  result  of  the  cardiac  disease. 
It  is  probable  that  the  chronic  circulatory  disturbance  and 
the  changes  produced  by  it  in  the  organs,  made  the  individual 
unusually  susceptible  to  infection.  The  question  arises 
which  of  the  several  local  infections  from  which  the  man 
suffered  was  primary.  The  clinical  evidence  is  in  favor  of  a 
primary  endocarditis  with  complicating  meningitis.  It  seems 
to  me  impossible  to  say,  however,  from  the  autopsy  findings 
alone  which  is  primary,  the  meningitis  or  the  endocarditis. 
The  infarction  of  the  spleen  is  easily  explicable  when  one 
remembers  the  ulcerative  endocarditis  in  the  left  heart.  The 
infarction  of  the  lung  can  scarcely  be  referred  to  the  heart 
directly,  for  there  is  no  acute  endocarditis  on  the  right  side  of 
the  heart,  nor  did  the  cavities  of  the  heart  contain  thrombi  of 
any  kind.  The  most  probable  explanation  seems  to  me  to  be 
that  of  the  thrombi  which  formed  in  the  superior  sagittal 
sinus  of  the  brain  and  were  very  loosely  adherent,  one  passed 
into  the  venous  current  and  by  way  of  the  right  heart  entered 
the  pulmonary  artery  as  an  embolus  leading  to  the  pulmonary 
infarction.  Pneumococci  being  in  the  blood,  the  pneumonic 
infiltration  in  the  periphery  of  the  infarct  is  easily  accounted 
for.  It  is  not  to  be  forgotten,  however,  that  there  is  much 
evidence  in  favor  of  the  view  that  pulmonary  thrombosis  can 
occur  as  the  result  of  local  processes  in  the  walls  of  the 
pulmonary  artery  without  the  occurrence  of  embolism.  The 
whole  subject  is  fully  discussed  in  the  article  on  thrombosis 
and  embolism  in  Clifford  Albutt's  System  of  Medicine. 


NOTES  ON   NEW  BOOKS. 

The  Nervous  System  and  Its  Constituent  Neurones.  By  Lewellys 
F.  Barker,  M.  B..  Tor.,  Associate  Professor  of  Anatomy  in  the 
Johns  Hopkins  University;  Assistant  Resident  Pathologist  to 
the  Johns  Hopkins  Hospital.  (D.  Appleton  &  Co.,  New  York,  1899.) 

In  1897  Dr.  Barker  began  a  series  of  anatomical  papers  in  the 
New  York  Medical  Journal  for  the  purpose  of  presenting  some  of 
the  most  important  recent  discoveries  relating  to  the  nervous 
system.  He  had  little  idea  at  the  commencement  of  his  work  that 
these  papers  would  form  a  book  of  more  than  a  thousand  pages. 
For  nearly  two  years  articles  on  the  anatomy  of  the  nervous  system 
appeared  from  Dr.  Barker's  pen,  at  irregular  intervals,  until  the 
writer  realized  that  should  his  method  be  continued,  an  end  of  his 
work  could  hardly  be  attained.  The  intense  activity  of  investi- 
gators in  this  domain  makes  the  task  of  keeping  abreast  of  their 
discoveries  a  difficult  one.  Dr.  Baiker  decided,  therefore,  that  a 
book  would  be  the  best  form  in  which  to  present  the  results  of  his 
labors.  He  accepts  the  neurone  concept  without  hesitation  and 
makes  it  the  foundation  of  his  work. 

The  book  is  divided  into  six  sections,  of  which  the  last  com- 
prises much  more  than  half  of  the  entire  volume-  In  these  sections 
are  considered  the  history  of  the  development  of  the  neurone  con- 
cept, the  external  morphology  of  the  neurones,  the  histogenetic 
relations  of  the  neurones,  the  neurone  as  the  unit  in  physiological 
and  pathological  processes,  and  the  grouping  and  chaining  together 
of  neurones  in  a  complex  nervous  system  like  that  of  man  and  the 
higher  animals. 

In  criticizing  any  book  it  is  only  fair  to  the  author  that  we  should 
constantly  bear  in  mind  the  object  he  has  had  before  him.  Dr. 
Barker's  book  is  chiefly  a  review  of  the  work  of  others,  but  it  is 
a  review  by  a  man  of  excellent  critical  ability  who  knows  how  to 
sift  the  good  from  the  bad  and  to  present  in  strong  light  the 
important  features  of  many  valuable  papers.  It  is  not  a  book 
containing  merely  the  results  of  Dr.  Barker's  original  investiga- 
tions, although  throughout  the  work  the  author's  hall-mark  is 
found,  and  in  many  places  a  statement  of  his  views  on  the  opinions 
quoted  from  others.  We  find  also  evidences  that  the  microscope 
has  been  diligently  employed  by  him,  and  that  a  very  large  amount 
of  literature  has  been  carefully  studied. 

Dr.  Barker  begins  his  book  with  a  brief  account  of  the  imperfect 
knowledge  of  the  nervous  system  existing  fifty  or  sixty  years  ago, 
and  shows  how,  step  by  step,  information  has  been  gained.  It  is 
interesting  to  review  this  history.  We  are  too  prone  to  accept 
the  acbievements  of  the  past  without  recognition  of  tbe  laborious 
methods  by  which  they  were  made  possible.  We  find  a  brief 
account  of  the  rise  of  the  silver  method — but  not  the  fall,  as  some 
overzealous  writers  would  have  us  believe — and  the  methyleue- 
blue  method  of  Ehrlich,  that  has  never  been  so  extensively  em- 
ployed as  its  value  warrants,  is  described.  Dr.  Barker  is  one  of 
the  strongest  defenders  of  the  neurone  concept.  The  independence 
of  the  neurone,  he  says,  has  apparently,  at  least  so  far  as  embry- 
onictissuesare  concerned,  had  its  complete  anatomical  justification, 
and  even  granting  tbe  claims  of  Held,  Apathy  and  Bethe,  the  gen- 
eral validity  of  the  doctrine  of  the  individuality  of  the  neurones 
would  not  be  affected. 

Van  Gehuchten  is  said  to  have  found  changes  in  tbe  terminal 
nucleus  of  a  sensory  nerve  after  sensory  axones  of  the  first  order 
were  cut — similar  changes  to  those  that  occur  in  motor  neurones. 
This  is  true,  but  it  should  be  mentioned  that  Van  Gehuchten  him- 
self later  questioned  the  correctness  of  his  former  interpretation. 
The  findings  of  Marinesco  in  regard  to  this  question  are  said  by  Dr. 
Barker  to  have  been  curiously  enough  misinterpreted.  Marinesco 
however,  seems  to  have  been  correct,  for  Van  Gehuchten  has  dem- 
onstrated by  the  silver  method  that  the  cells  of  the  posterior  nu- 
cleus of  the  vagus  send  their  axis  cylinders  towards  the  periphery 
of  the  medulla  oblongata,  and  that  this  posterior  nucleus  is  motor. 
We  need  more  evidence  before  we  can  accept  tbe  statement  that 
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changes  similar  to  those  in  motor  cells  occur  in  the  cell  bodies  of 
the  second  sensor}'  neurones  after  diversion  of  the  axis  cylinders  of 
the  peripheral  sensory  neurones. 

A  brief  but  excellent  account  of  Apathy's  work  is  given.  We 
feel  that  a  great  truth  has  been  only  partially  revealed  to  us  when 
we  study  Apathy's  writings.  Whether  or  not  Apathy's  and  Bethe's 
statements  will  force  us  to  abandon  the  neurone  theory,  the  future 
alone  can  show.  We  must  acknowledge  that  this  concept  depends 
on  the  results  obtained  by  various  methods,  and  that  it  seems 
impossible  to  explain  certain  findings  by  any  other  theory  at  present 
known  to  us;  and  yet  the  writer  of  this  review  would  hardly  care 
to  say  with  Dr.  Barker  that  the  validity  of  the  neurone  concept  has 
been  so  firmly  established  that  it  can  never  be  utterly  overthrown. 
The  downfall  of  the  Roman  empire  seemed  impossible  at  one 
period,  and  some  of  the  best-established  theories  have  fallen  before 
the  revelations  of  science. 

Dr.  Barker  gives  Xissl's  classification  in  as  simple  a  form  as  pos- 
sible. The  students  of  medicine — for  whom  in  part  this  book  is 
written — who  will  carry  these  types  in  their  memories  do  not  exist 
in  every  medical  school.  Dr.  Barker's  resume  of  the  views  held 
in  regard  to  the  nerve-cell  is  excellent.  We  should  hardly  expect 
that  everything  of  importance  written  on  this  subject  could  be 
crowded  into  a  few  pages  of  a  text-book,  but  the  author  has  per- 
formed the  task  he  set  for  himself  ;  he  has  given  a  brief  resume  of 
the  work  of  others  and  an  expression  of  opinion  regarding  the 
relative  value  of  this  work,  and  possibly  he  has  given  more  than 
most  students  will  easily  grasp. 

The  chapters  on  embryology  are  concise  and  contain  the  most 
important  facts.  The  description  of  the  metameres  is  of  especial 
value  at  this  time,  on  account  of  the  importance  attributed  to  them 
in  disease  by  certain  writers.  The  metameres  appear  in  the  embryo 
as  sharply  defined  masses  in  the  mesoderm  lateral  from  the  chorda 
dorsalis  and  the  medullary  tube.  A  spinal  nerve  with  its  sensory 
and  motor  roots,  spinal  ganglion  and  portions  of  the  medullary 
tube  to  which  it  belongs,  represents  a  neurotome.  Brissaud  has 
recently  explained  many  cutaneous  diseases  and  other  conditions 
by  a  theory  based  on  the  metameres.  The  description  which  Dr. 
Barker  gives  of  the  shifting  of  the  diaphragm  and  the  explanation 
thereby  of  how  an  abdominal  muscle  is  supplied  by  a  cervical 
nerve,  are  very  interesting. 

Dr.  Barker,  in  his  chapters  on  the  physiology  of  the  neurone 
refers  to  facts  which  are  almost  incomprehensible ;  such,  for 
example,  as  the  production  by  the  activity  of  the  neurones  of 
chemical  compounds  of  a  degree  of  complexity  scarcely  approached 
elsewhere  on  this  planet  ;  or  the  preservation  of  memory  in  certain 
cells  notwithstanding  the  constant  changes  of  structure,  which 
he  expresses  in  the  words  ''Dauer  in  Wechsel."  We  have  in 
this  latter  statement  a  mystery  the  human  mind  is  unable  to  solve. 
M.irinesco  has  recently  written  on  this  subject.  According  to  his 
view,  the  duration  of  a  nerve-cell  is  as  long  as  the  duration  of  the 


organism. 


"  C'est  grace  a  cette  fixite  des  cellules  nerveuses 


que  la  vie  psychique  est  possible.  C'est  cette  propriete  remarqu- 
able  qui  nous  explique  ejalement  la  transmission  hereditaire  de 
certaines  proprietes  vitales  del'organisme.  Si,  en  effet,  les  cellules 
nerveuses  devaient  sans  cesse  se  trouver  en  voie  de  multiplication, 
il  serait  bien  difficile  de  pouvoir  expliquer  la  persistance  remarqu- 
able  de  nos  souvenirs,  de  la  formation  de  nos  idees  ;  la  transmission 
de  rimmnnite,etc."  A  nerve-cell  may  change,  may  grow,  but  there 
is  sti  11  a  "  Dauer  in  Wechsel." 

It  may  be  permissible  to  correct  a  slight  error  that  has  crept  into 
Dr.  Barker's  book.  In  referring  to  a  paper  by  Dejerine  and  Spiller, 
Dr.  Barker  says  that  these  writers  contest  the  extension  of  endo- 
genous fibers  into  the  median  triangle  of  Gombault  and  Philippe 
(p.  458)  ;  on  the  contrary,  the  words  of  Dejerine  and  Spiller  are  : 
"  Le  triangle  median  de  MM.  Gombault  et  Philippe  contient — 
a  cote  de  fibres  endogenes  dont  1'  existence  est  tres  probable — un 
grand  nombre  de  fibres  exogenes  ou  radiculaires." 


The  central  pathways  of  cranial  nerves  have  only  in  slight  extent 
been  determined.  This  is  well  shown  by  a  study  of  the  vestibular 
nerve,  although  more  knowledge  has  been  acquired  regarding  the 
cochlear  nerve.  Even  the  most  recent  studies  leave  much  to  be 
desired.  The  acoustic  pathway  has  been  a  favorite  subject  with 
Dr.  Barker  and  he  has  written  on  it  previously. 

Dr.  Barker  believes  that  the  consensus  of  opinion  is  that  the 
function  of  the  posterior  columns  of  the  cord  is  the  conduction  of 
the  so-called  muscular  sense  and  not  of  tactde  sense.  In  regard 
to  tactile  sense  we  are  more  uncertain.  He  believes  that  all  the 
centripetal  fibers  in  the  inner  capsule  occupy  the  posterior  part  of 
the  pars  occipitalis.  This  view,  however,  is  disputed  by  Dejerine. 
He  agrees  with  Dejerine  and  some  other  investigators  in  teaching 
that  most  of  the  sensory  neurones  are  interrupted  in  the  optic 
thalamus.  Little  is  known  of  the  central  neurones  of  the  gustatory 
conduction  paths,  and  Dr.  Barker  dismisses  the  subject  in  a  few 
lines.  If  we  compare  the  space  allotted  to  the  discussion  of  these 
fibers  with  that  given  to  the  discussion  of  the  central  olfactory 
tract,  we  realize  that  the  latter  pathway  is  exceedingly  complex 
and  that  it  is  among  the  most  difficult  structures  of  the  central 
nervous  system  to  understand. 

All  through  the  book  references  are  made  to  Miss  Sabin's  recon- 
structions of  tracts  and  nuclei.  This  is  a  recent  and  valuable  mode 
of  studying  the  central  nervous  system,  and  Miss  Sabin  has  been 
one  of  the  most  active  workers  in  this  field.  We  have  an  excellent 
proof  of  the  value  of  this  woik  in  the  picture  of  the  lower  olive 
given  on  page  058.  A  picture  like  this  conveys  a  better  idea  of  the 
convolutions  of  this  body  than  can  be  obtained  from  a  study  of 
microscopical  sections.  This  reconstruction  demands  time  and 
care,  and  we  read  therefore  with  some  surprise  the  numerous 
references  to  the  extensive  work  Miss  Sabin  has  accomplished. 

The  chapter  on  the  central  visual  neurones  is  a  very  interesting 
one.  The  inaccuracy  of  the  term  "optic  nerve"  is  pointed  out, 
but  no  attempt  at  change — and  we  think  the  omission  is  wise — has 
been  made.  "Optic  nerve"  does  not  lead  to  the  confusion  that 
"ascending  root  of  the  fifth  nerve  "  causes.  We  are  somewhat 
surprised  that  the  work  of  Vialet  on  the  optic  tracts  and  centers 
receives  such  scant  recognition.  The  pupillary  fibers  of  the  optic 
tract  and  optic  nerve  are  mentioned,  but  nothing  is  said  of  the 
extraordinary  statements  of  Massaut  concerning  degeneration  of 
these  fibers. 

All  the  important  recent  literature  on  the  centers  of  the  "  upper 
facial  "  and  "  lower  facial  "  nerves  is  not  given.  The  investigations 
of  Marinesco  and  Van  Gehuchten  show  that  the  "  upper  facial" 
nucleus  is  a  part  of  the  pontile  facial  center  and  not  a  part  of 
the  oculomotor  center.  Marinesco  has  published  within  the  past 
few  months  a  second  paper  on  this  subject  containing  the  results 
of  his  latest  investigations  and  confirming  his  former  statements 
in  their  most  essential  details. 

Too  much  praise  of  the  form  in  which  this  book  has  come  from 
the  press  cannot  be  given.  The  volume  is  a  beautiful  example  of 
the  printer's  art.  The  illustrations  are  numerous  and  well  chosen. 
The  author's  style  is  fluent,  and  it  is  evident  that  Dr.  Barker  is 
a  master  of  the  English  language.  This  book  is  one  of  which  we 
may  well  be  proud,  and  it  can  be  said  with  truth  that  it  contains  the 
results  of  the  most  recent  scientific  investigations  on  the  nervous 
system.  We  regret  that  the  sympathetic  system  is  passed  over  in 
silence,  and  express  the  hope  that  this  deficiency  may  be  remedied 
by  the  appearance  of  a  separate  monograph.  W.  G.  S. 
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Photograph  showing  cavities  in  the  corpus  striatum  (Fig.  1); 

Reproduction  of  section  of  brain  from  Hale  White  and 

Savages's  case  of  "  General  Cystic  Degeneration"  (Fig.  2); 

Section  showing  edge  of  large  gas-cavity  with  bacilli  in 

its  walls  (Fig.  3),  64. 
Case  of  atrophy  of  the  optic  nerves  following  hemorrhage 

from  the  stomach,  82. 
Lichen  scrofulosorum  (Figs.  1-3),  86. 

A  new  instrument  for  measuring  heterophoria  and  the  com- 
bining power  of  the  eyes  (Figs.  1-5),  88-90. 
Pin  in  the  vermiform  appendix,  108. 
Case  of  jejunal  fistula  and  ventral  hernia,  136. 
Diagram  showing  method  of  illumination  used   in  photo- 
graphing living  tadpoles  (Fig.  1 )  ;  Growth  of  the  tail  (Figs. 

2-4),  175. 
Growth  of  the  tail  (Figs.  5-9),  176-177. 
Tails  grafted   in    reversed  natural    position   (Figs.    10-18), 

181-184. 
Tail  grafted  to  various  parts  of  the  body  (Figs.  19-20),  185. 
Reactions  between  tissues  derived  from  different  species 

(Fig.  21),  190. 
Photographs  of  tadpoles  (Figs.  1-26),  194. 
Apparatus  for  anaesthetization  (Figs.  1-2),  210. 
The  recognition  of  the  poisonous  serpents  of  North  America 

(Figs.  1  to  10),  220. 
The  mensuration  and  capacity  of  the  female  bladder  (Figs. 

1  to  4),  228. 
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GENERAL  STATEMENT. 

The  Medical  Department  of  the  Johns  Hopkins  University  was  opened  for  the  instruction  of  students  Octoher,  1893.  This  School  of  Medicine  is 
an  integral  and  coordinate  part  of  the  Johns  Hopkins  University,  and  it  also  derives  great  advantages  from  its  close  affiliation  with  the  Johns 
Hopkins  Hospital.  The  required  period  of  study  for  the  degree  of  Doctor  of  Medicine  is  four  years.  The  academic  year  begins  on  the.  first  of  October 
and  ends  the  middle  of  June,  with  short  recesses  at  Christmas  and  Easter.     Men  and  women  are  admitted  upon  the  same  terms. 

In  the  methods  of  instruction  especial  emphasis  is  laid  upon  practical  work  in  the  Laboratories  and  in  the  Dispensary  and  Wards  of  the  Hospital. 
While  the  aim  of  the  School  is  primarily  to  train  practitioners  of  medicine  and  surgery,  it  is  recognized  tbat  the  medical  art  should  rest  upon  a 
suitable  preliminary  education  and  upon  thorough  training  in  the  medical  sciences.  The  first  two  years  of  the  course  are  devoted  mainly  to  prac- 
tical work,  combined  with  demonstrations,  recitations  and,  when  deemed  necessary,  lectures,  in  the  Laboratories  of  Anatomy,  Physiology,  Physio- 
logical  Chemistry,  Pharmacology  and  Toxicology,  Pathology  and  Bacteriology.  During  the  last  two  years  the  student  is  given  "abundant  opportunity 
for  the  personal  study  of  cases  of  disease,  his  time  being  spent  largely  in  the  Hospital  Wards  and  Dispensary  and  in  the  Clinical  Laboratories.  Espe- 
cially advantageous  for  thorough  clinical  training  are  the  arrangements  by  which  the  students,  divided  into  groups,  engage  in  practical  work  in  the 
Dispensary,  and  throughout  the  fourth  year  serve  as  clinical  clerks  and  surgical  dressers  in  the  wards  of  the  Hospital. 

REQUIREMENTS  FOR  ADMISSION. 

As  candidates  for  the  degree  of  Doctor  of  Medicine  the  school  receives: 

1.  Those  who  have  satisfactorily  completed  the  Chemical-Biological  course  which  leads  to  the  A.  B.  degree  in  this  university. 

2.  Graduates  of  approved  colleges  or  scientific  schools  who  can  furnish  evidence  :  (a)  That  they  have  acquaintance  with  Latin  and  a  good  reading 
knowledge  of  French  and  German;  (o)  That  they  have  such  knowledge  of  physics,  chemistry,  and  biology  as  is  imparted  by  the  regular  minor 
conrses  given  in  these  subjects  in  this  university. 

The  phrase  "a  minor  course,"  as  here  employed,  means  a  course  that  requires  a  year  for  its  completion.  In  physics,  four  class-room  exercises 
and  three  hours  a  week  in  the  laboratory  are  required;  in  chemistry  and  biology,  four  class-room  exercises  and  five  hours  a  week  in  the  laboratory  in 
each  subject. 

3.  Those  who  give  evidence  by  examination  that  they  possess  the  general  education  implied  by  a  degree  in  arts  or  in  science  from  an  approved 
college  or  scientific  school,  and  the  knowledge  of  French,  German,  Latin,  physics,  chemistry,  and  biology  above  indicated. 

Applicants  for  admission  will  receive  blanks  to  be  tilled  out  relating  to  their  previous  courses  of  study. 

They  are  required  to  furnish  certificates  from  officers  of  the  colleges  or  scientific  schools  where  they  have  studied,  as  to  the  courses  pursued  in 
physics,  chemistry  and  biology.  If  such  certificates  are  satisfactory,  no  examination  in  these  subjects  will  be  required  from  those  who  possess  a 
degree  in  arts  or  science  from  an  approved  college  or  scientific  school. 

Candidates  who  have  not  received  a  degree  in  arts  or  in  science  from  an  approved  college  or  scientific  school,  will  be  required  (1)  to  pass,  at  the 
beginning  of  the  session  in  October,  the  matriculation  examination  for  admission  to  the  collegiate  department  of  the  Johns  Hopkins  University, 
(2)  then  to  pass  examinations  equivalent  to  those  taken  by  students  completing  the  Chemical-Biological  course  which  leads  to  the  A.  B.  degree  in 
this  University,  and  (3)  to  furnish  satisfactory  certificates  that  they  have  had  the  requisite  laboratory  training  as  specified  above.  It  is  expected  that 
only  in  very  rare  instances  will  applicants  who  do  not  possess  a  degree  in  arts  or  science  be  able  to  meet  these  requirements  for  admission. 

Hearers  and  special  workers,  not  candidates  for  a  degree,  will  be  received  at  the  discretion  of  the  Faculty. 

ADMISSION    TO    ADVANCED   STANDING. 

Applicants  for  admission  to  advanced  standing  must  furnish  evidence  II)  that  the  foregoing  terms  of  admission  as  regards  preliminary  training  have  been  fulfilled, 
(2)  that  courses  equivalent  In  kind  and  amount  to  those  given  here,  preceding  that  year  of  the  course  for  admission  to  which  application  Is  made,  have  been  satisfactorily 
completed,  and  13|  must  pass  examinations  at  the  beginning  of  the  session  In  October  In  all  the  subjects  that  have  been  already  pursued  by  the  class  to  which  admission 
Is  sought.    Certificates  of  standing  elsewhere  caunot  be  accepted  in  place  of  these  examinations. 

SPECIAL  COURSES  FOR  GRADUATES  IN   MEDICINE. 

Since  the  opening  of  the  Johns  Hopkins  Hospital  in  1889,  courses  ot  Instruction  have  been  ottered  to  graduates  In  medicine.  The  attendance  upon  these  courses  has 
steadily  Increased  with  each  succeeding  year  and  indicates  gratifying  appreciation  of  the  special  advantages  hero  afforded.  With  the  completed  organization  ot  the 
Medical  School,  It  was  found  necessary  to  give  the  courses  Intended  especially  for  physicians  at  a  later  period  of  the  academic  year  lhan  that  hitherto  selected.  It  Is. 
however,  believed  that  the  period  now  chosen  for  this  purpose  Is  more  convenient  for  the  majority  of  those  desiring  to  take  the  courses  than  the  former  one.  The  special 
courses  of  instruction  for  graduates  In  medicine  are  now  given  annually  during  the  months  of  May  and  June.  During  April  there  Is  a  preliminary  course  In  Normal 
Histology.  These  courses  are  In  Pathology,  Bacteriology,  Clinical  Microscopy,  General  Medicine,  Surgery,  Gynecology.  Dermatology,  Diseases  of  Children,  Diseases  of  the 
Nervous  System,  Genlto-Urlnary  Diseases,  Laryngology  and  Rhinology,  and  Ophthalmology  and  Otology.  The  Instruction  Is  Intended  to  meet  the  requirements  of  practi- 
tioners of  medicine,  and  Is  almost  wholly  of  a  practical  character.  It  Includes  laboratory  courses,  demonstrations,  bedside  teaching,  and  clinical  Instruction  In  the 
wards,  dispensary,  amphitheatre,  and  operating  rooms  of  the  Hospital.  These  courses  are  open  to  those  who  have  taken  a  medical  degree  and  who  give  evidence  satis- 
factory to  the  several  Instructors  that  they  are  prepared  to  profit  by  the  opportunities  here  offered.  Tho  number  of  students  who  can  be  accommodated  In  some  of  the 
practical  courses  is  necessarily  limited.     For  these  the  places  are  assigned  according  to  the  date  of  application. 

During  October  a  select  number  of  physicians  will  be  admitted  to  a  special  class  for  the  study  of  the  Important  tropical  diseases  met  with  in  this  region. 
The  Annual  Announcement  and  Catalogue  will  be  sent  upon  application.     Inquiries  should  be  addressed  to  the 
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Report  in  Pathology. 

The  Vessels  and  Walls  of  the  Dog's  Stomach;  A  Study  of  the  Intestinal  Contraction, 
HeaHng  o,  Intestinal  Sutures*;  Reversal  of  the  Intestine; ^  The  Contortion  of  the 
Vena  Portae  and  its  Influence  upon  the  Circulation.     By  F.   P.   Mall,  M.  "• 

A  Contribution  to  the  Pathology  of  the  Gelatinous  Type  of  Cerebellar  Sclerosis 
(Atrophy).    By  Henri  J.  Berkley,  M.  D. 

Reticulated  Tissue  and  its  Relation  to  the  Connective  Tissue  Flbnls.  By  F.  P. 
Mall,  M.  D. 

Report  In  Dermatology. 

Two  Cases  of  Protozoan  (Coccidioidal)  Infection  of  the  Skin  and  other  Organs.  By 
T    C    Gilchrist,  M.  D.,  and  Emmet  Riiford,  M.  D.  . 

A  Case  of  Blastomycetic  Dermatitis  in  Man;  Comparisons  of  the  Two  Varieties  of 
Protozoa,  and  the  Blastomyces  found  in  the  preceding  Cases  with  the  so-called 
Parasites  found  in  Various  Lesions  of  the  Skin,  etc. ;  Two  Cases .  o  Molluscum 
Fibrosum;  The  Pathology  of  a  Case  of  Dermatitis  Herpetiformis  (Duhnng).  By 
T.  C.  Gilchrist,  M.  D. 

Report  In  Pathology. 

An  Experimental  Studv  of  the  Thyroid  Gland  of  Dogs,  with  especial  consideration 
of  Hypertrophy  of  this  Gland.     By  W.  S.  Halsted,  M.  D. 

Volume  II.     570  pages,  with  28  plates  and  figures. 

Report  in  Medicine. 

On  Fever  of  Hepatic  Origin,  particularly  the  Intermittent  Pyrexia  associated  with 
Gallstones.    By  William  Osler,  M.  D. 

Some  Remarks  on  Anomalies  of  the  Uvula.    By  John  N.  Mackenzie,  M.  D. 

On  Pyrodin.    By  H.  A.  Lafleur,  M.  D. 

Cases  of  Post-febrile  Insanity.    By  William  Osler,  M.  D. 

Acute  Tuberculosis  in  an  Infant  of  Four  Months.     By  Harry  Toulmin,  M.  D. 

Rare  Forms  of  Cardiac  Thrombi.     By  William  Osler,  M. .  D. 

Notes  on  Endocarditis  in  Phthisis.    By  William  Osler,  M.  D. 
Report  in  Medicine. 

Tubercular  Peritonitis.    By  Williaii  Osler,  M.  D. 

A  Case  of  Raynaud's  Disease.    By  H.  M.  Thomas,  M.  D. 

Acute  Nephritis  in  Typhoid  Fever.    By  William  Osler,  M.  D. 
Report  in  Gynecology. 

The  Gynecological  Operating  Room.    By  Howard  A.  Kelly,  M.  D 

The  Laparotomies  performed  from  October  16,  1889.  to  March  3,  1890.  By  Howard 
A.  Kelly,  M.  D.,  and  Hunter  Robb,  M.  D.  . 

The  Report  of  the  Autopsies  in  Two  Cases  Dying  in  the  Gynecological  WardB  with- 
out Operation;  Composite  Temperature  and  Pulse  Charts  of  Forty  Cases  of 
Abdominal  Section.     By  Howard  A.  Kellt,  M.  D. 

The  Management  of  the  Drainage  Tube  in  Abdominal  Section.    By   Hunter  Kobb, 

The  Gonococcus  in  Pyosalpinx;  Tuberculosis  of  the  Fallopian  Tubes  and  Peritoneum; 

Ovarian   Tumor;    General    Gynecological   Operations    from    October   15,    1889,    to 

March  4,  1890.    By  Howard  A.  Kelly,  M.  D. 
Report  of  the  Urinary  Examination  of  Ninety-one  Gynecological  Cases.     By  Howam 

A.  Kelly,  M.  D.,  and  Albert  A.  Ghriskey,  M.  D. 
Ligature  of  the  Trunks  of  the  Uterine  and  Ovarian  Arteries  as  a  Means  of  Checking 

Hemorrhage  from  the  Uterus,  etc.    By  Howard  A.  Kelly,  M.  D. 
Carcinoma  of  the  Cervix  Uteri  in  the  Negress.    By  J.  W.  Williams,  M.  D. 
Elephantiasis  of  the  Clitoris.     By  Howard  A.  Kelly,  M.  D. 
Myxo-Sarcoma  of  the  Clitoris.     By  Hunter  Robb,  M.  D. 
Kolpo-Ureterotomy.     Incision  of  the  Ureter  through   the  Vagina,   for  the  treatment 

of  Ureteral  Stricture;  Record  of  Deaths  following  Gynecological  Operations.     By 

Howard  A.  Kelly,  M.  D. 

Report  in  Surgery,  I. 
The  Treatment  of  Wounds  with  Especial  Reference  to  the  Value  of  the  Blood  Clot 

in  the  Management  of  Dead  Spaces.     By  W.  S.  Halsted,  M.  D. 
Report  in  Neurology,  I. 
A  Case  of  Chorea  Insaniens.    By  Henry  J.  Berkley,  M.  D. 
Acute  Angio-Neurotic  Oedema.    By  Charles  E.  Simon,  M.  D. 

Haematomyelia.    By  August  Hoch,  M.  D.  .  t 

A  Case  of  Cerebrospinal  Syphilis,  with  an  unusual  Lesion  in  the  Spinal  Cord.     By 

Henry  M.  Thomas,  M.  D. 

Report  in  Pathology,  I. 
Amcebic  Dysentery.  By  William  T.  Councilman,  M.  D.,  and  Henri  A.  Laflfxb,  M.  D. 


Volume  III.     766  pages,  with  69  plates  and  figures. 

Report  in  Pathology. 

Papillomatous  Tumors  of  the  Ovary.    By  J.  Whitridoe  Williams,  M.  D. 

Tuberculosis  of  the  Female  Generative  Organs.    By  J.  Whitridoe  Williams,  M.  D. 
Report  in  Pathology. 

Multiple  Lympho-Sarcomata,  with  a  report  of  Two  Cases.     By  Simon  Flexner,  M.  D. 

The  Cerebellar  Cortex  of  the  Dog.     By  Henry  J.  Berkley,  M.  D. 

A  Case  of  Chronic  Nephritis  in  a  Cow.    By  W.  T.  Councilman,  M.  D. 

Bacteria  in  their  Relation  to  Vegetable  Tissue.    By  H.  L.  Russell,  Ph.  D. 

Heart  Hypertrophy.    By  Wm.  T.  Howard,  Jr.,  M.  D. 

Report  in  Gynecology. 

The  Gynecological  Operating  Room;  An  External  Direct  Method  of  Measuring  the 
Conjugata  Vera;  Prolapsus  Uteri  without  Diverticulum  and  with  Anterior  En* 
terocele;  Lipoma  of  the  Labium  Majus;  Deviations  of  the  Rectum  and  Sigmoid 
Flexnre  associated  with  Constipation  a  Source  of  Error  in  Gynecological  Diag 
nosis;  Operation  for  the  Suspension  of  the  Retroflexed  Uterus.  By  Howard  A 
Kelly,  M.  D. 

Potassium  Permanganate  and  Oxalic  Acid  as  Germicides  against  the  Pyogenic  Cocci 
By  Mary  Sherwood,  M.  D. 

Intestinal  Worms  as  a  Complication  in  Abdominal  Surgery.    By  A.  L.  Stately,  M.  D 

Gynecological  Operations  not  involving  Ccaliotomy.  By  Howard  A.  Kelly,  M.  D 
Tabulated  by  A.  L.  Stavelt,  M.  D. 


The  Employment  of  an  Artificial  Retroposition  of  the  Uterus  in  covering  Extensive 
Denuded  Areas  about  the  Pelvic  Floor;  Some  Sources  of  Hemorrhage  in  Abdo- 
minal Pelvic  Operations.    By  Howard  A.  Kelly,  M.  D. 
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CONTRIBUTIONS  TO  THE  SURGERY  OF  THE  BILE  PASSAGES,  ESPECIALLY  OF  THE 

COMMON  BILE-DUCT.* 

By  W.  S.  H.lstkd,  M.  D.,  Baltimore,  Surgeon-in-Chief  to  the  Johns   Hopkins    Hospital,  Professor  of  Surgery  in  the  Johns 

Hopkins  University. 


Just  now  I  am  very  much  impressed  with  the  splendid  results 
of  operations  for  gall-stones  in  the  common  duct,  for  we  have 
had  of  late  a  series  of  cases  very  desperately  ill,  and  so  trans- 
formed by  their  emaciation  and  discoloration,  and  so  feeble  in 
body  and  mind,  that  I  could  hardly  picture  to  myself  the 
various  stages  of  metamorphosis  toward  convalescence.  Every 
one  has  seen  a  patient  whose  life  has  been  despaired  of  conva- 
lesce from  acute  disease ;  they  watched  his  rapid  decline  and 
expected  an  almost  equally  rapid  recovery;  but  when  the 
decline  has  covered  a  period  of  five  or  ten  or  perhaps  twenty 
years  the  changes  wrought  are  so  great  and  apparently  of  such 
permanent  character  that  the  complete  restoration  to  health  is 
the  more  astonishing.  The  large  cirrhotic  liver,  the  dry  slate- 
yellow  skin,  the  enfeebled  intellect,  the  body  emaciated  to  the 
last  degree,  seem  at  times  almost  to  preclude  all  hopes  of 
recovery  to  the  practitioner  who  has  not  witnessed  the  changes 
so  quickly  brought  about  by  nature  as  soon  as  the  mechanical 
obstacles  to  recovery  have  been  removed  by  the  surgeon.  What 
nature  accomplishes  without  the  surgeon's  aid  in  her  attempts 
to  rid  herself  of  the  obstruction  in  the  gall-passages  and  to 

•Read  at  a  Meeting  of  the  Surgical  Section  of  the  Suffolk  District 
Medical  Society,  May  3,  1899. 


repair  self-inflicted  damage  is  marvelous ;  but  her  methods  are 
very  crude  and  attended  with  much  suffering  and  great  danger, 
immediate  and  remote.  I  have,  however,  in  mind  at  this 
moment  two  particularly  creditable  examples  of  nature's 
surgery. 

In  the  first  one  the  gall-passages  were  shortened  to  just  the 
length  of  the  two  large  stones  which  completely  filled  them. 
One  occupied  the  gall-bladder,  the  other  the  pancreatic  portion 
of  the  common  duct;  the  duodenum  was  not  only  adherent  to 
the  gall-bladder,  but  served  in  place  of  its  anterior  wall,  which 
had  been  destroyed;  the  stone  in  the  gall-bladder,  therefore, 
rested  on  the  wall  of  the  duodenum,  which  was  pasted,  so  to 
speak,  over  the  great  hole  in  the  front  wall  of  the  bladder. 
There  was  nothing  that  could  be  called  cystic  duct ;  the  chole- 
ductus  was  almost  completely  covered  by  the  duodenum;  the 
hepatic  duct  was  much  distended,  admitting  easily  one  finger. 
All  signs  of  inflammation,  except  its  results,  had  disappeared. 
The  simplest  conditions  had  been  produced,  and  those  most 
favorable  to  the  expulsion  of  the  stones  in  some  subsequent 
attack ;  gall-bladder  and  common  duct  were  reduced  to  a  short, 
wide,  nearly  straight  tube,  which  bore  a  striking  resemblance 
to  an  atheromatous  aorta.  The  stone  in  the  common  duct  was 
behind  the  duodenum  and  buried  in  its  wall. 
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The  second  patient  had  his  first  colic  twenty-one  years  before 
admission  to  the  hospital.  He  was  never  jaundiced.  In  the 
third  attack,  which  began  one  month  prior  to  operation,  his 
temperature  reached  106°.  A  physician  aspirated  pus  from 
the  distended  gallbladder  about  twenty-four  days  after  the 
onset  of  the  third  attack,  or  three  or  four  days  before  we  oper- 
ated. The  gall-bladder  was  opened  in  two  acts.  The  fluid  in 
the  gall-bladder  was  almost  clear  and  not  bile-stained.  Diag- 
nosis :  Stone  in  the  cystic  duct.  Cover-slips  showed  few  bacilli. 
Cultures  yielded  bacillus  coli  communis,  pure.  Patient  applied 
for  re-admission  in  eighteen  months,  because  he  had  noticed  a 
hard  body  just  beneath  the  skin  in  the  mouth  of  the  sinus. 
By  simply  dilating  the  sinus  I  removed  four  large,  very  dark- 
green,  almost  perfectly  cylindrical  stones,  which  were  piled  up 
upon  each  other  in  this  sinus,  forming  a  column  10  centimeters 
high.  Nature  would  herself  have  extruded  these  stones  which 
she  had  brought  to  the  surface  without  causing  the  patient 
any  discomfort. 

Equally  marvelous  are  the  processes  by  which  nature  destroys 
all  traces  of  her  surgical  handiwork.  I  have  operated  upon 
two  cases  in  which  perforation  of  the  gall-passages  and  intes- 
tinal walls,  and  the  expulsion  of  the  stone,  had  undoubtedly 
occurred,  but  was  unable  in  one  of  them  to  find  any  evidence  of 
the  perforation  other  than  a  few  light  and  easily  separable 
adhesions.  Again,  in  a  case  of  appendicitis,  followed  by  gan- 
grene of  the  greater  part  of  the  cecum  and  a  wide  preternatural 
anus,  there  were,  within  a  year,  only  a  few  very  light  adhesions 
about  a  pinhole  opening  in  the  colon  to  tell  the  story.  These 
facts  are  enough  to  make  the  ordinary  operations  for  suspension 
of  the  spleen,  liver,  uterus,  etc.,  seem  ridiculous.  Adhesions 
about  an  artificial  opening  fortunately  never  disappear.  If 
innocent  fistula?  could  be  established,  with  the  organs  to  be 
suspended,  the  problem  might  in  a  way  be  solved. 

I  wish  to  ask  your  attention  to-night  to  a  few  of  the  unusual 
facts  observed  by  us  in  our  operations  upon  the  bile-passagesj 
particularly  the  common  bile-duct.  Almost  every  one  of  our 
common  duct  cases  has  presented  us  with  a  new  fact  or  two 
which  can  hardly  fail  to  interest  the  general  practitioner,  as 
well  as  those  who  concern  themselves  with  the  surgery  of  the 
bile-passages.  To  be  as  brief  as  possible,  for  the  time  is  short, 
I  will  summarize  at  the  outset  some  of  the  more  noteworthy 
incidents  observed  by  us  in  this  department  of  surgery. 

I.  Dilatation  of  the  first  part  of  the  duodenum  caused  by 
constricting  adhesions ;  as  the  result,  perhaps,  of  tlie  dilatation, 
an  ulcer  ("  distention  ulcer" — Kocher)  on  the  confines  of  the 
pylorus ;  the  ulcer  gave  rise  to  a  dissecting  submucous  abscess 
(chronic),  rich  in  organisms  because  not  reached  by  the  most 
painstaking  sterilization  of  the  stomach.  This  abscess  was 
punctured  during  the  operation  and  a  fatal  peritonitis  resulted 
(terminal  infection),  although,  literally,  only  a  drop  or  two 
escaped,  and  these  were  carefully  wiped  away. 

II.  Primary  carcinoma  of  the  duodenal  papilla  and  diver- 
ticulum Vateri. 

First  operation. — Excision  of  portions  of  the  duodenum 
(nearly  its  entire  circumference),  pancreas,  common  bile-duct 
and  pancreatic  duct  in  order  to  give  the  little  growth,  no  larger 
than  a  pea,  a  wide  berth ;  circular  suture  of  the  duodenum  and 


transplantation  of  the  stumps  of  the  common  duct  and  the 
pancreatic  duct  (Wirsung's)  into  the  line  of  this  suture. 

Second  operation. — Cholecystcysticoenterostomy  by  the 
writer's  method*  for  intestinal  lateral  anastomosis. 

III.  Dynamic  dilatation  of  the  first  portion  of  the  duodenum 
and  of  the  pyloric  portion  of  the  stomach,  corresponding 
accurately  to  the  limits  of  a  sharply-circumscribed  peritonitis; 
gall-stones  in  the  gall-bladder;  hydrops  vesicas.  Case  full  of 
interest  for  diagnostician.  Beautiful  instance  of  circumscribed 
dynamic  dilatation  caused  by  local  inflammation  ;  no  adhesions. 

IV.  Conditions  suggesting  hepaticocholecystostenterostomy 
(hepaticocholecystostcholecystenterostomy)  as  a  possible  opera- 
tion ;  common  and  cystic  ducts  reduced  to  fibrous  cords ; 
dilated  hepatic  duct  and  gall-bladder.  Remarkable  toxic  (?) 
renal  colic  resembling  closely  intestinal  colic,  associated  with 
anuria ;  colic  and  anuria  entirely  relieved  by  salt  infusion. 

V.  Choledochotomy  performed  twice.  The  gall-bladder, 
which  was  shriveled  at  the  first  operation  when  two  stones 
were  probably  in  the  common  duct,  was  large  and  distended  at 
the  second  operation  when  only  one  stone  occupied  the  common 
duct  (the  ampulla).     Hematemesis  after  the  second  operation. 

VI.  The  densest  adhesions  that  I  have  ever  encountered  in 
these  operations,  and  probably  the  most  difficult  of  my  opera- 
tions upon  the  bile  passages.  A  small  abscess  in  the  midst  of 
the  adhesions;  muscular  coat  of  the  duodenum  converted  into 
fibrous  tissue;  the  exposed  submucosa  resembled  gall-bladder 
so  closely  that  the  duodenum  was  aspirated  and  opened. 

VII.  Case  illustrating  the  rapidity  with  which  adhesions 
after  perforation  and  extrusion  of  stone  can  be  absorbed.  Renal 
pains  resembling  intestinal  colic  (third  observation  of  the  kind 
within  eighteen  months).  Tachycardia,  believed  to  be  due  to 
toxemia  of  some  kind  (possibly  benign  embolism),  suddenly 
disappeared  during  counting  of  pulse  and  while  preparations 
were  being  made  for  subcutaneous  infusion. 

VIII.  Discharge  of  pus  and  blood  by  mouth  and  rectum 
during  severe  gall-stone  attack.  Two  years  later,  adhesions  so 
extensive  and  so  dense  that  the  common  duct  was  reached  by  a 
retroperitoneal  route,  over  the  right  kidney.  A  stone  in  the 
ampulla  had  just  ulcerated  through  the  wall  of  the  common 
duct  and  through  its  duodenal  coverings. 

Case  I. — Duodenal  stenosis  from  gall-stones  ;  dilatation  of  the  stom- 
ach and  of  the  pyloric  end  of  the  duodenum  ;  duodenal  ulcer  giving  rise 
to  a  dissecting  abscess. — J.  S.,  age  thirty-six,  admitted  February  5, 
1899.  Never  had  typhoid  fever.  Had  malarial  fever  ten  years  ago 
with  shaking  chills.  Never  suffered  from  stomach  trouble  until 
present  illness.  Ever  since  he  was  eight  years  old  has  had  sick 
headaches,  lasting  three  to  four  hours,  once  a  month  ;  these  would 
be  relieved  by  emptying  his  stomach.  Has  never  been  jaundiced 
nor  had  clay-colored  stools.  Present  illness  began  very  gradually. 
Three  years  ago,  he  noticed  that  his  stomach  would  swell  after 
eating  and  hardly  regain  its  normal  size  before  the  next  meal.  Had 
more  or  less  pain  in  the  epigastrium,  which  was  most  marked 
about  one  hour  after  eating.  No  nausea  or  vomiting  at  first ;  bowels 
regular.  About  the  first  of  last  October  the  pain  became  worse, 
and  his  sick  headaches  were  more  numerous  and  more  severe. 
His  vomiting  now  began.  The  vomiting  was  accompanied  by 
colic,  so  severe  as  to  double  him  up.     Patient  was  obliged  to  stop 
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work  for  two  weeks.  He  then  resumed  work  until  Christmas, 
since  which  time  he  has  been  unable  to  work.  Patient  now  vomits 
much  more  frequently.  The  vomiting  is  preceded  by  heartburn 
for  about  three  hours  and  much  pain  in  the  epigastrium.  Patient 
feels  greatly  relieved  after  the  vomiting.  For  two  weeks  after 
Christmas  he  had  eructations  of  gas  ;  none  since  then.  Bowels 
usually  constipated  ;  sometimes  did  not  move  for  three  weeks.  He 
still  suffers  much  from  headache.  His  appetite  is  good,  but 
he  is  afraid  to  eat.  In  October,  189S,  patient  weighed  one  hundred 
and  forty-five  pounds  ;  he  now  weighs  one  hundred  and  twenty- 
three  pounds,  and  is  very  weak.  Neither  stools  nor  vomitus  have 
ever  been  blood-stained.  Urine  normal.  Stools  clay-colored. 
Patient  not  jaundiced. 

On  palpation  of  the  abdomen  no  distinct  tumor  can  be  felt,  but 
one  detects  an  increased  resistance  just  to  the  right  of  the  umbil- 
icus. The  stomach's  longest  diameter  is  31  cm.;  its  shortest  diam- 
eter, 21  cm.  The  lowest  limit  of  the  stomach  (tympanitic)  is  3^ 
cm.  below  the  umbilicus.  Spleen  not  palpable.  Heart  and  lungs 
normal.  Glands  nowhere  enlarged.  Pulse  slow,  feeble,  60  beats 
to  the  minute. 

January  24th.  Test  breakfast  (Ewald).  Two  hundred  and  sixty 
cc.  removed  one  hour  later  ;  green  color  ;  acid.  Total  acidity,  5.9 
cc. ;  0.1  normal  NaOH.  Free  hydrochloric  acid  ;  no  lactic  acid.  No 
sarcinse  nor  Opper-Boas  bacilli. 

February  4th.  Test  breakfast.  Sixty  cc.  removed.  Total  acidity, 
20.  No  hydrochloric  acid  ;  no  lactic  acid.  A  few  Opper-Boas 
bacilli  (?). 

February  5th.  Stomach  tympanitic.  Clapatage  readily  obtained. 
Stomach  peristalsis  quite  marked  at  times.  Gurgling  felt  over 
small  intestines.  Stomach  washing  with  sterile  salt  solution,  as 
preparation  for  operation,  begun.  Stomach  holds  about  two  liters. 
Cover-slip  preparations  show  streptococci  and  staphylococci  and 
numerous  bacilli. 

February  7th.  Stomach  washing  continued.  Cultures  taken 
from  the  residual  material.  Cover-slips  show  only  a  few  strepto- 
cocci in  short  chains  ;  number  much  decreased  since  February  5th. 

February  8th.  Only  a  trace  of  free  hydrochloric  acid  ;  no  lactic 
acid.  Total  acidity,  6.2  cc,  0.1  NaOH  solution.  Stomach  peris- 
talsis readily  seen  at  times.  Patient  has  been  kept  on  sterile  diet 
ever  since  his  transfer  to  the  surgical  side.  Has  carbolic-acid 
gargle  three  times  daily.  Teeth  cleansed  three  times  daily  with 
listerine  and  brush.  Ingesta  are  boiled  water,  boiled  milk,  soft- 
boiled  eggs,  albumin.  Micro-organisms  seem  to  have  entirely 
disappeared  from  the  stomach,  for  the  Petri  plates  are  now  sterile. 
Patient  has  shown  great  irregularity  in  amount  of  hydrochloric 
acid — at  one  time  five  per  cent.,  at  another  zero. 

February  9th.  Operation.—  Vertical  incision  through  left  rectus. 
This  incision  was  made  with  the  expectation  of  a  possible  gastro- 
enterostomy. Stomach  much  dilated.  In  the  region  of  the  gall- 
bladder is  a  mass  of  tissue  tangled  by  dense  adhesions.  In  this 
mass  are  gall-bladder  and  pylorus.  The  mass  feels  not  unlike  a 
new  growth.  Search  for  metastases  negative,  but  a  small,  hard, 
dark  tumor,  the  size  of  a  pea,  is  discovered  in  the  right  lobe  of  the 
liver,  near  its  edge,  evidently  an  angiosarcoma.  Pylorus  separated 
from  gall-bladder  with  the  greatest  difficulty.  The  separation  had 
to  be  effected  with  the  knife.  It  was  impossible  at  first  to  deter- 
mine accurately  the  relations  of  the  gall-bladder,  pylorus  and  duo- 
denum to  each  other.  In  the  course  of  the  dissection  a  pinhole 
opening  was  made  in  what  proved  to  be  the  duodenum.  The  sur- 
rounding parts  had  been  well  protected  against  such  an  accident. 
A  drop  of  fluid  escaped,  and  from  these  cultures  were  taken.  The 
little  hole  was  immediately  sutured.  The  gall-bladder  was  next 
opened,  and  not  until  then  could  it  be  determined  positively  that 
the  pinhole  opening  was  not  in  the  gall-bladder,  the  contents  of 
duodenum  and  gall-bladder  so  closely  resembled  each  other  ;  it 
was  a  thick,  ropy,  mucoid,  colorless  material.  The  gall-bladder 
was  finally  completely  isolated.    It  was  small  and  misshapen  and 


contained  two  or  three  hard  mulberry-like  gall-stones.  The  cystic 
duct  contained  no  stones  ami  seemed  to  be  very  short  and  very 
fine.  It  was  surrounded  by  numerous  small  vessels,  two  of  which 
were  tied.  There  was  no  bile  in  the  freely  opened  gall-bladder, 
which  was  drained  in  the  usual  way  with  a  rubber  tube,  a  catgut 
purse-string  suture  sealing  the  bladder  hermetically  about  the 
tube.  Bismuth  gauze  was  packed  about  the  outside  of  the  gall- 
bladder. The  peritoneum  was  closed  with  silk ;  the  muscles, 
fascia  and  skin  with  silver.  Patient  bore  the  operation  very  well. 
At  G  p.  m  ,  temperature  101°;  respirations  quiet  and  regular.  Some 
distention  of  upper  abdomen. 

February  10th.  Patient  has  been  vomiting.  Complains  of  pains 
in  stomach  and  tightness  across  abdomen.  Pulse  108  and  feeble  ; 
respirations  24  ;  temperature  101°.  Leucocytes  at  12.30  p.  m., 
26,800  ;  at  1.30  p.  m.,  34,000  ;  5.30  p.  it.,  36,000  ;  7  p.  m.,  37,800.  At  6 
p.  m.  patient  drowsy,  quiet ;  respirations,  34  ;  hands  cold  ;  pulse 
barely  perceptible.  Cover-slips  show  no  micro-organisms  in  the 
blood.  Five  hundred  cc.  salt  solution  infused  under  each  breast. 
At  10  p.  m.  1000  cc.  salt  solution  infused  under  breasts.  Pulse 
improved,  140  to  minute  ;  low  tension  but  regular  rhythm.  Respi- 
rations 36 ;  expirations  accompanied  by  short  groans.  Occasional 
hiccough  ;  no  vomiting;  no  nausea  ;  no  pain. 

February  11th,  2.15  a.  m.     Patient  died  quietly. 

Autopsy. — General  peritonitis.  Organisms,  streptococcus  pure. 
In  the  walls  of  the  first  portion  of  the  duodenum,  very  near  the 
pylorus,  was  an  accumulation  of  thin  mucopurulent  fluid.  This 
was  held  in  bounds  by  a  soft  wall  of  granulations  ;  it  was  evidently 
an  old  abscess  between  mucosa  and  submucosa,  which  communi- 
cated with  the  lumen  of  the  duodenum  by  a  fine  opening.  A 
minute  ulcer  had  perhaps  been  the  starting  point. 

The  first  portion  of  the  duodenum  was  distended,  and  the 
stomach  was  dilated  ;  the  distention  was  due  to  the  constriction 
produced  by  the  adhesions,  for  which  the  gall-stones  were 
responsible ;  as  a  consequence,  perhaps,  of  the  distention  and 
the  resulting  venous  stasis,  a  minute  duodenal  ulcer  ;  and  from 
the  ulcer,  the  abscess,  which  was  probably  responsible  for  the 
fatal  streptococcus  peritonitis. 

Of  special  interest  in  this  case  is:  (1)  the  fact  that  carcinoma 
had  been  suspected — the  duodenal  stenosis,  the  dilatation  of  the 
stomach,  the  presence  of  Opper-Boas  bacilli  (?)  justified  the 
suspicion  ;  (2)  the  success  which  attended  Dr.  Cushing's  efforts 
to  sterilize  the  stomach  ;  the  micro-organisms  had  apparently 
entirely  disappeared  from  the  stomach  on  the  day  preceding 
the  operation,  for  the  Petri  plates,  which  from  day  to  day 
showed  fewer  colonies,  for  that  day  were  sterile;  (3)  the  dis- 
secting intramural  abscess,  starting  probably  from  an  ulcer 
which  may  have  been  due  to  thrombosis  of  a  small  artery,  or  to 
distention  of  the  first  part  of  the  duodenum,  or  to  vascular  dis- 
turbances of  some  kind,  infectious  or  mechanical.  Although 
thrombosis  of  a  small  intestinal  artery  does  not  lead  to  infarc- 
tion it  may  cause  hemorrhages  into  the  lumen  of  the  intestine 
and  slight  intramural  extravasations.* 

Kocherf  has  demonstrated  that  in  consequence  of  distention 
of  the  gut  by  retention  of  its  contents  and  the  resulting  venous 
stasis,  very  considerable  changes  take  place  in  the  wall  of  the 
intestine.  He  writes  as  follows:  "Arnd  has  proved  that  in 
strangulated  hernias,  when  the  circulation  is  greatly  interfered 
with,  micro-organisms  make  their  way  into  the  mucous  mem- 


*Archiv  fur  pathol.  Anat.  u.  Physiol.,  1875. 

t  Kocher  :  Mittheilungen  aus  den  Grenzgebieten  der  Medizin  und 
Chirurgie,  Bd.  iv,  Heft  2,  1898. 
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brane  and  can  pass  through  the  intestinal  wall  (diapedesis  of 
the  micro-organisms).  On  the  other  hand,  Cassin*  and 
Charrin  f  have  shown  how  very  important  the  normal  epi- 
thelium of  the  intestine  is  as  a  protection  to  the  intestinal  wall 
against  micro-organisms  as  well  as  ferments.  The  absence  of 
this  protection  against  ferments  and  bacteria  leads  to  intoxica- 
tion and  infection.  Finally,  Beichel  J  has  demonstrated  that 
the  considerable  accumulation  of  fluid  above  the  site  of  the 
obstruction  is  due  in  part  to  a  hypersecretion  of  the  mucous 
glands.  Under  the  influence  of  the  intestinal  contents  which, 
increased  in  amount  and  stagnating,  are  the  more  rapidly 
decomposing  (the  ofttimes  considerable  phenoluria  and  indi- 
canuria  is  proof  of  the  increased  decomposition),  the  epithelium 
in  the  first  place  becomes  destroyed  because  its  nutrition  is 
interfered  with  under  the  influence  of  the  venous  stasis.  There 
result  circumscribed  necroses  and  hence  ulcerations  of  mucous 
membrane,  particularly  in  places  where  the  venous  stasis  led 
to  ecchymosis,  and,  finally,  perforation  of  the  serosa  and  peri- 
tonitis may  occur.  For  the  origin  of  these  ulcers  which,  many 
times  observed,  have  not  been  properly  estimated  in  their  rela- 
tions to  ileus,  various  explanations  have  been  given.  The  most 
substantial  explanation  is  the  one  which  attributes  them  to  the 
pressure  of  hard  scybala,  and  it  is  not  to  be  doubted  that 
hardened  fecal  matter,  just  as  foreign  bodies — gall-stones,  for 
example — can  have  pressure  ulcers  as  a  consequence.  But  the 
ulcers  which  we  have  pictured  are  certainly  not  dependent 
upon  hard  intestinal  contents  and  the  decubitus  which  they 
may  mechanically  bring  about.  They  occur  in  jejunum  and 
ileum  as  well  as  in  colon  by  the  filling  up  of  these  intestines 
with  fluid  or  gas.  The  only  factor  which  constantly  accom- 
panies these  ulcers  is  overdistention  of  the  intestine.  Inasmuch 
as  one  can  experimentally  bring  about  a  significant  impairment 
of  the  circulation  of  the  intestinal  wall  and  its  consequences,  by 
overstretching  of  the  gut,  we  hold  to  the  proposition  that  the 
ulcers  are  best  called  distention-ulcers  (Dehnungageschwure). 
Long  ago  I  called  attention  to  the  fact  that  ulcers  of  just  this 
kind  could  also  in  cases  of  strangulated  hernia  lead  to  a  fatal 
peritonitis  after  constriction  had  been  relieved,  or  a  gangrenous 
loop  of  intestine  had  been  resected  and  an  entirely  trustworthy 
suture  had  been  made." 

Case  II. — Primary  carcinoma  of  the  duodenal  papilla  and  diverti- 
culum of  the  Vater,  successfully  removed  by  operation ;  cyslico-enteros- 
tomy  three  months  after  the  first  operation. — Mrs.  M.  L.,  age  sixty. 
Until  August,  1897,  patient  was  well.  Her  first  symptom 
was  itching  of  the  skin,  which  came  on  suddenly  and 
soon  became  severe.  Patient  says  jaundice  did  not  appear 
for  nearly  a  month  after  the  onset  of  the  itching.  Before  the 
appearance  of  jaundice  diarrhea  set  in,  and  there  were  six  or 
seven  stools  a  day  which  were  watery  and  clay-colored.  Patient 
has  had  no  chills,  no  fever  and  no  sweating.  With  the  onset  of 
the  jaundice  she  noticed  shortness  of  breath  and  an  occasional 
swelling  of  the  feet  and  legs.  About  the  firstof  January,  1898,  she 
had  persistent  bleeding  of  the  gums  for  three  days,  following  the 
extraction   of  a  tooth.     At  times  the   hemorrhage  was  profuse. 


*Mittheilungen  aus  Kliniken  der  Schweiz,  Basel,  1898. 
fFonctions  protectrices  de  la  muquese  intestinale,  Soc.  de  biolo- 
gie,  December,  1895. 
}Zur  Pathologie  der  Ileus,  Deutsche  Zeitschrift  fur  Chirurgie. 


Two  months  ago  a  tumor  was  noticed  in  the  region  of  the  gall- 
bladder. This  tumor  does  not  seem  to  the  patient  to  have  increased 
in  size  and  has  never  been  tender.  In  March,  1897,  she  had 
several  attacks  of  severe  pain  in  the  epigastrium.  These  attacks 
were  not  accompanied  by  vomiting  or  fever  or  sweating.  A  few 
weeks  later  she  had  a  second  but  milder  attack.  The  stools  were 
light  in  color  for  two  or  three  days  at  the  beginning  of  these 
attacks,  but  patient  recalls  no  change  in  the  color  of  the  urine  or 
the  skin  at  that  time.  The  daughter  of  the  patient  states  that  these 
attacks  of  pain  were  very  severe,  and  that  her  mother  seemed 
very  ill. 

Examination  February  14,  1898. — Patient  somewhat  emaciated, 
but  fairly  well-nourished.  Mucous  membranes  pale.  Heart  and 
lungs  normal.  There  is  a  distinct  prominence  on  the  right  side, 
the  highest  point  of  which  is  midway  between  the  umbilicus  and 
anterior  superior  spine.  The  prominence  descends  markedly  with 
inspiration.  On  palpation  the  prominent  area  proves  to  be  pear- 
shaped  and  distinctly  fluctuating.  The  border  of  the  liver,  which 
reaches  almost  to  the  crest  of  the  ileum,  can  be  distinctly  felt. 

February  14,  1898.  Operation. — Vertical  incision  through  rectus 
muscle.  A  greatly  dilated  but  not  especially  dense  gall-bladder 
presented  no  adhesions.  Liver  projects  five  cm.  below  costal 
margin.  Four  silk  sutures*  placed  in  fundus  of  gall-bladder  with 
French  needles.  Small  aspirator  introduced  in  center,  between 
sutures;  syringeful  of  clear  fluid  withdrawn.  Gall-bladder  opened  ; 
contents  evacuated.  In  the  latter  part  of  the  fluid  were  many  fine, 
sand-like,  hard,  greenish,  round  particles,  suggesting  miniature 
gall-stones.  Common  and  cystic  ducts  were  dilated  to  the  size  of 
one's  thumb.  A  longitudinal  opening  two  cm.  long  was  made  in 
the  common  duct.  The  same  colorless  fluid  escaped  from  this 
incision.  Duct  explored  with  probe  and  finger.  What  seems  to  be 
a  small,  very  hard  stone  is  felt  at  site  of  ampulla.  To  determine 
the  nature  of  this  body,  an  incision  was  made  through  the  wall  of 
the  duodenum.  Noglandular  metastases  discoverable.  Thestone- 
like  body  proved  to  be,  as  was  feared,  a  carcinoma  of  the  papilla. 

Excision  of  the  cancerous  growth. — To  give  the  growth  a  wide 
margin,  a  large  piece  of  duodenum  was  excised,  a  wedge-shaped 
piece  with  the  apex  at  the  mesenteric  border  of  the  intestine. 
About  three-quarters  of  an  inch  of  the  common  duct  and  a  shorter 
piece  of  the  pancreatic  duct  were  excised.  The  wound  in  the  duo- 
denum was  closed  in  the  usual  way  with  mattress  sutures.  This 
was  practically  an  end-to-end  anastomosis  of  the  duodenum.  The 
common  duct  and  pancreatic  duct  were  transplanted  into  the  duo- 
denum along  the  line  of  suture.  A  linear  incision  into  the  com- 
mon duet,  which  had  been  made  for  diagnostic  purposes,  was 
closed  over  a  hammer.  The  gall-bladder  was  sutured  to  the 
peritoneum. 

Abdominal  wound  closed  in  the  usual  way  ;  the  peritoneum  with 
a  running  silk  suture,  the  muscles  and  fascia  with  buried  silver 
sutures,  and  the  skin  with  a  continuous  subcuticular  silver  suture. 
Bismuth  gauze  inserted  to  protect  the  suture  of  the  intestine  and 
common  duct.  Drainage  tube  surrounded  by  bismuth  gauze,  and 
gutta-percha  tissue  inserted  into  gall-bladder  and  held  in  place  by 
a  purse-string  suture  of  catgut.  Wound  dressed  with  silver  foil. 
Gutta-percha  tissue  placed  between  the  raw  edges  of  the  skin 
and  the  gauze  packing.  Operation  lasted  three  hours  and  ten 
minutes.  Patient  experienced  apparently  no  shock  from  the 
operation. 

February  16,  1898,  first  dressing.  Profuse  discharge  of  bile  in 
dressing.  Icterus  less  intense.  Considerable  abdominal  disten- 
tion, but  no  signs  of  peritonitis. 


*  We  find  this  a  very  useful  procedure.  The  gall-bladder  is  manipulated  by 
these  sutures  and  handling  is  thus  avoided.  These  sutures  are  of  additional 
service  when  it  seems  advisable  to  distend,  subsequently,  the  gall-bladder 
with  (iuid,  and  when  it  is  desirable  to  close  it  temporarily  during  the  opera- 
tion. 


January,  1900.] 
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February  IS,  1898.  Distention  has  almost  completely  disap- 
peared.    Tongue  clean.     Patient  comfortable. 

February  22nd.  Discharge  of  bile  into  dressings  still  profuse. 
Stools  becoming  distinctly  bile-stained.  Icterus  rapidly  disap- 
pearing.    Urine  dark  and  gives  bile  reaction.     Patient  hungry. 

February  27th.  Skin  sutures,  tube  from  gall-bladder  and  the 
last  of  the  bismuth  gauze  removed.     Evacuations  not  bile-stained. 

March  4th.  Discharge  of  bile  diminishing.  Opening  in  gall- 
bladder has  been  plugged  for  several  days  with  bismuth  gauze  in 
order  to  determine,  if  possible,  whether  or  not  the  transplanted 
common  duct  is  patulous.  Yesterday  patient  vomited  125  cc.  of 
brownish  fluid. 

March  5th.  Patient  has  had  a  large  stool,  quite  dark  in  color. 
There  is  very  little  leakage  from  the  opening  into  the  gall-bladder, 
which  is  almost  closed. 

March  13th.  Icterus  continues  undiminished.  Stools  are  still 
slightly  bile-stained.  Abdomen  somewhat  distended.  Active 
peristalsis  is  occasionally  visible  through  the  abdominal  walls. 
Liver  still  readily  palpable,  the  right  lobe  extending  almost  to  the 
iliac  crest.     Appetite  good  ;  tongue  clean  ;  no  indigestion. 

March  27th.  Attempts  to  plug  the  opening  of  the  gall-bladder, 
with  the  hope  of  forcing  bile  into  the  intestine,  not  satisfactory, 
although  there  is  some  bile  in  the  stools.  Patient's  general  health 
good.  Icterus  has  disappeared.  Patient  able  to  walk  about,  and 
is  gaining  strength  rapidly. 

April  5th.  The  conjunctivae  are  clear,  but  there  remains  still 
some  evidence  of  bile  pigment  in  the  skin.  No  bile  whatever  in 
the  stools,  although  the  opening  into  the  gall-bladder  is  almost 
closed  ;  it  is  barely  large  enough  to  admit  a  probe.  Patient  is 
beginning  to  have  indigestion.  The  appetite  as  a  rule,  however,  is 
good.    The  liver  is  diminished  in  size. 

April  8th.  Patient  complains  of  colic  and  abdominal  pain. 
Considerable  abdominal  distention.  Dressings  bile-stained.  No 
nausea  ;  tongue  is  clear. 

April  12th.  Some  nausea  and  vomiting.  No  distention  of  abdo- 
men.    Dressings  very  slightly  bile-stained. 

April  loth.  Abdomen  soft  and  relaxed,  but  borborygmi  heard 
by  attendant  and  appreciated  by  patient.  Little  or  no  bile  in 
dressings. 

May  5th.  Second  operation:  cholycyslduodenostomy,  or  eysticoduo- 
denostomy. —  Snture  of  fundus  of  gall-bladder.  Complete  closure  of 
abdominal  wound  except  for  drainage.  Incision  alongside  of  old 
cicatrix,  circumscribing  fistula.  Gall-bladder  quite  small,  no 
larger  than  one's  thumb.  Liver  about  normal  in  size.  Many  fine 
adhesions  about  gall-bladder,  which  were  easily  separated.  Gall- 
bladder and  ducts  thoroughly  exposed.  The  line  of  suture  of 
common  duct  at  previous  operation  was  readily  distinguishable 
by  black-silk  stitches,  but  it  was  almost  impossible  to  find  any 
trace  of  the  duodenal  suture.  Common  duct  incised  at  site  of  old 
suture.  Probe  cannot  be  passed  into  the  duodenum,  but  there  is 
no  positive  evidence  of  the  recurrence  of  the  cancer.  Unsuccessful 
attempts  had  been  made  before  the  operation  to  pass  a  probe  from 
the  gall-bladder  through  the  common  duct  into  the  duodenum. 
Opening  into  the  common  duct  closed  in  the  usual  way  with  mat- 
tress sutures  over  hammer.  An  anastomosis  between  duodenum 
and  the  gall-bladder  or  cystic  duct  was  effected  without  much 
difficulty,  although  the  parts  to  be  sutured  were  very  deeply 
situated  and  inaccessible.  The  duodenum  was  probably  a  little 
less  freely  movable  than  at  the  previous  operation,  and  the  gall- 
bladder was  so  much  reduced  in  size  that  we  were  compelled  to 
pass  some  of  the  stitches  into  what  seemed  to  be  the  cystic  duct; 
in  any  event,  the  neck  of  the  gall-bladder  had  to  be  used  for  the 
anastomosis.  A  bougie  a  boule,  passed  into  the  gall-bladder,  was 
used  as  a  darning  ball  to  assist  in  the  placing  of  the  sutures.  All 
the  sutures  were  passed  (none  of  them  tied)  before  the  open- 
ings into  the  neck  of  the  gall-bladder  and  duodenum  were  made, 
the  method  employed  being  that  which  I  described  many  years 


ago  for  intestinal  anastomosis.  The  opening  in  the  fundus  of  the 
gall-bladder  was  closed  with  mattress  sutures  which  inverted  the 
wall.  The  abdominal  wound  was  completely  closed  except  for 
protective  wicks  which  were  passed  through  this  line  of  suture 
into  the  gall-bladder.  What  seemed  to  be  an  enlarged  gland  was 
palpated  during  the  operation  but  not  removed  ;  it  was  forgotten. 
Patient  suffered  little  or  no  shock  from  the  operation. 

May  6th,  4.30  p.  m.  Patient  very  restless,  tossing  about  and 
occasionally  vomiting.  Ten  p.  m.,  has  had  occasional  quiet  naps 
and  is  more  comfortable. 

May  7th.     Complains  of  pain  in  back  and  abdomen. 

May  8th.  Is  very  comfortable.  Yellow  stool,  containing  small 
particles  of  brown  fecal  matter. 

May  9th.     Large  greenish-yellow  stool. 

May  11th.  Patient  has  had  daily,  since  last  note,  one  or  two 
greenish-yellow  soft  stools.  She  still  complains  of  slight  pain  in 
abdomen. 

May  12th.  A  large,  quite  well-formed  greenish-brown  stool. 
Considerable  flatus  expelled  ;  complains  of  gas  in  stomach.  Slight 
nausea.  Four  p.  it.,  vomited  thick,  mucus-like,  chocolate-colored 
fluid  containing  milky  curd. 

May  29th.  Patient  complains  of  itching  in  the  hands  where  the 
pruritus  has  always  been  the  greatest  when  icterus  was  pronounced. 
No  jaundice,  however,  is  apparent. 

June  8th.  Slight  chill,  followed  by  rise  of  temperature  to  39°. 
Trace  of  bile  in  the  urine.  Nausea,  but  no  vomiting.  No  pain  and 
scarcely  any  tenderness  of  the  abdomen.  Wound  almost  com- 
pletely closed. 

June  9th.    Temperature  normal  ;  patient  feels  well. 

In  the  early  autumn  of  1898  this  patient  returned  to  the 
hospital  too  ill  for  operative  interference,  and  in  a  few  weeks 
died.  During  the  summer  I  had  corresponded  with  her,  urging 
her  to  return  to  the  hospital,  for  it  was  clear  from  her  letters 
that  the  fistulous  communication  between  the  gall-bladder  and 
the  duodenum  was  not  working  well.  At  the  autopsy  it  was 
found  that  the  carcinoma  had  recurred  in  the  head  of  the 
pancreas  and  duodenum  closing  the  common  duct  and  inter- 
fering with  the  perfect  action  of  the  cholecystenterostomy,  or 
cystico-enterostomy.  The  anastomosis,  as  we  had  supposed, 
had  been  made  between  the  dilated  cystic  duct  and  the 
duodenum  ;  the  fistula  was  still  perfectly  pervious  and  should 
have  acted  nicely  except  for  the  interference,  a  little  twisting 
or  bending,  created  by  the  new  growth. 

The  result  in  this  case  is  not  encouraging,  for  it  was  my 
opinion  at  the  time  of  the  operation  that  the  case  could  not 
have  been  more  favorable.  But  I  did  in  this  case  what  I  never 
do  if  it  can  be  avoided,  namely,  cut  well  down  to  or  perhaps  a 
little  way  into  the  new  growth  for  the  sake  of  diagnosis.  It  is 
furthermore  a  rule  in  myelinic  that  pieces  shall  not  be  excised 
from  new  growths  in  vivo  for  diagnostic  purposes ;  we  must 
learn  to  make  the  diagnosis  in  other  ways.  In  the  case  of  a 
very  small  breast  tumor  it  is  occasionally  impossible  to  make  the 
diagnosis  before  operation.  I  have  sometimes  approached  the 
tumor  with  the  knife  very  cautiously,  and  could  tell  before  I 
reached  the  growth,  from  the  findings  in  the  outlying  tissues, 
whether  we  had  a  malignant  tumor  to  deal  with  or  not.  I  shall 
have  more  to  say  about  this  at  another  time,  but  I  feel  that  one 
cannot  condemn  too  strongly  the  universal  practice  of  exploring 
tumors  with  the  knife  or  with  the  harpoon  or  even  with  the 
needle.  After  investigating  the  subject  superficially,  I  have 
the  impression  that  amputations   for  the    truly    malignant 
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sarcomata  have  comparatively  seldom  been  successful  when 
preliminary  exploration  has  been  done.  If  I  find  it  necessary 
to  make  an  incision  into  a  sarcoma  of  an  extremity,  I  first 
apply  an  Esmarch  bandage,  and  if  the  tumor  is  a  malignant 
growth,  the  bandage  is  not  removed  until  the  growth  has  been 
removed.  So,  too,  in  cysts  of  the  breast;  we  should  not 
aspirate  them,  because  (1)  they  may  be  malignant  and  the 
aspiration  harmful,  and  (2)  if  maliguant,  the  aspiration  does 
not  tell  us  so.  This  is  the  first  and  I  believe  the  only  instance 
in  which  an  operation  for  primary  carcinoma  of  the  duodenal 
papilla  has  been  done ;  moreover,  I  know  of  no  other  case  of 
excision  of  a  portion  of  the  common  duct.  Heidenhain* 
(Worms)  demonstrated  last  year  at  the  twenty-seventh 
Congress  of  German  Surgeons,  a  shriveled  gall-bladder  which 
he  had  removed  for  a  small  cancer  of  its  wall ;  after  extracting 
six  calculi  from  the  bladder,  a  little  button-like  prominence  on 
its  wall  caught  his  eye.  The  microscopical  examination 
showed  little  or  no  thickening  of  the  mucous  membrane,  but 
unmistakable  alveoli  in  the  muscular  wall  of  the  gall-bladder; 
furthermore,  some  of  the  lymph-vessels  were  plugged  with 
cancer  cells.  In  three  months  the  patient  succumbed  to  liver- 
cancer  which  had  attained  great  dimensions,  although  at  the 
time  of  the  operation  the  liver  was  apparently  perfectly 
normal.  At  the  same  session  Hollander!  (Berlin)  reported  an 
extirpation  of  the  gall-bladder  and  cystic  duct  and  resection  of 
a  portion  of  the  liver  for  cancer,  which  per  continuitatem 
involved  the  liver.  The  result  he  could  not  give,  for  he  had 
performed  the  operation  only  three  weeks  before.  There  can 
be  little  doubt  as  to  the  ultimate  result  of  Hollander's 
operation,  although,  having  operated  only  three  weeks  previous 
to  his  report,  he  could  not  give  it. 

Case  III. — Dynamic  or  paralytic  dilatation  of  first  portion  of  duode- 
num and  of  the  pyloric  end  of  the  stomach  correspondiyig  accurately  to 
the  limits  of  a  sharply  circumscribed  peritonitis.  Oall-stones  in  gall- 
bladder and  cystic  duct.  Obstruction  of  cystic  duct  and  hydrops 
vesical. — Mrs.  S.  G.  M.,  age  forty  six.  Admitted  January  31, 
1899.  Never  had  typhoid  fever.  Headaches  at  intervals  all 
her  life,  sometimes  very  severe  and  lasting  several  days; 
especially  severe  during  menstruation.  Digestion  has  been  bad 
for  sixteen  years.  After  meals  a  heavy  feeling  in  epigas- 
trium followed  by  fullness  and  a  feeling  of  suffocation.  Belch- 
ing of  gas  common;  occasionally  would  regurgitate  a  mouth- 
ful or  two  of  food.  Rarely  vomited  ;  never  any  blood  in  vomitus. 
Bowels  generally  constipated.  Micturition  frequent,  occasionally 
twenty  times  a  day  ;  generally  several  times  at  night.  Menses 
regular.  Average  weight,  one  hundred  and  fifteen  pounds.  Has 
lost  in  weight  of  late.  Present  illness,  patient  states,  began 
December  31,  1898,  although  she  was  much  run  down  before  that 
time.  This  attack  came  on  gradually.  Some  distention  of  stomach, 
and  in  the  afternoon  some  pain  which  became  severe  at  night.  The 
pain  was  in  the  epigastrium — a  colicky  pain — which,  as  she 
expressed  it  "went  through  the  abdomen."  Morphia  exhibited. 
Next  morning  patient  felt  easier.  Morphia  continued  for  next 
two  days.  Pain  relieved  but  not  entirely  subdued.  Stools  after 
this  were  very  black,  like  tar.  Physician  found  something  in  the 
stools  which  he  thought  might  possibly  be  a  gall-stone.  Since  this 
attack  patient  has  never  been  well  ;  constantly  in  bed.  Great  deal 
of  soreness  through  abdomen,  and  at  times  attacks  of  colic.    These 
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attacks  usually  came  on  in  the  evening  without  known  cause. 
Much  belching  of  gas.  Bowels  regular.  Stools  not  clay-colored. 
No  jaundice.  Patient's  daughter  states  that  for  many  years  her 
mother  has  had  attacks  of  abdominal  pain,  for  which  the  doctor 
gave  morphia  hypodermically.  There  were  intervals  of  several 
months  between  the  attacks. 

Examination. — On  palpation  no  tenderness  except  beneath  the 
right  costal  margin.  Here  there  is  to  be  felt  a  rounded  mass 
resembling  a  distended  gall-bladder.  Right  rectus  muscle  very 
hard.  The  mass  which  is  to  be  felt  at  the  outer  edge  of  this  muscle 
seems  lobulated. 

January  29th.  Attack  of  what  patient  calls  "colic."  She  ia 
nervous  and  distressed,  and  complains  of  abdominal  pain. 
Swallows  air  and  belches  it  up  again. 

January  31st.  Transferred  to  surgical  side.  On  inspection  a 
distended  piece  of  gut  between  umbilicus  and  tumor,  extending 
obliquely  from  the  left  and  above  to  the  right  and  below,  probably 
six  or  eight  inches  in  length.  Peristalsis  is  to  be  observed  at 
intervals  ;  it  is  not  very  active,  but  at  times  is  quite  constant.  A 
tumor  suggesting  gall-bladder  projects  from  the  lower  border  of 
the  liver.  It  seems  to  be  nodular,  or  rather  has  a  nodule  on  it  at 
its  upper  part.  This  tumor  descends  with  respiration,  and  is 
somewhat  tender.  The  edge  of  the  liver  can  be  felt  on  each  side 
of  the  tumor. 

February  3d.  Operation.  —  Vertical  incision  through  right  rectus 
muscle.  No  fluid  in  abdomen.  Gall-bladder  distended  to  size 
shown  in  diagram  on  blackboard.  Its  walls  were  thickened  and 
white.  The  first  portion  of  the  duodenum  and  the  pyloric  end  of 
the  stomach  were  distinctly  distended.  Corresponding  accurately 
to  the  distended  portion  of  the  bowel  was  a  slight  peritonitis, 
scarcely  more  than  an  injection  of  the  serosa,  and  an  exudate,  only 
enough  to  cause  very  fresh  adhesions  between  the  duodenum  and 
the  gall-bladder.  We  should  hardly  call  them  adhesions  ;  the 
duodenum  seemed  rather  to  be  lightly  glued  to  the  gall-bladder 
just  as  it  might  be  an  hour  or  two  after  an  operation. 

I  was  extremely  interested  to  find  that  the  vascular  injection 
seemed  to  correspond  accurately  to  the  limits  of  the  dilatation 
(almost  ileus  at  times).  The  adhesions,  if  we  choose  to  call  them 
such,  were  so  fresh  that  they  were  separated  by  very  slight  pres- 
sure of  the  finger.  The  general  abdomen  being  walled  off  by  gauze 
packing,  the  gall-bladder  was  opened.  Its  contents  were  colorless 
and  in  consistency  like  the  white  of  an  egg.  Cover-slips  were 
negative.  First,  one  large  gall-stone  was  found  with  a  facet  at 
each  end.  Then  a  second  stone  was  detected  with  a  probe  in  the 
cystic  duct,  but  it  could  not  be  dislodged.  Cysticotomy  was  per- 
formed and  the  stone  removed  in  fragments.  The  previous 
attempts  to  dislodge  it  had  evidently  broken  up  the  stone.  Incision 
in  cystic  duct  closed  by  mattress  sutures.  Gall-bladder  treated  in 
the  usual  way,  namely,  hermetically  sealed  about  a  rubber  tube 
and  protected  by  bismuth  gauze,  from  the  general  peritoneal  cavity. 
Abdominal  wound  closed  in  the  usual  way. 

At  first  no  bile  escaped  by  the  tube,  but  on  the  10th  of  February, 
bile  was  abundant  in  the  dressings. 

March  2d.  Wound  has  completely  healed.  Patient  discharged 
eured. 

Various  diagnoses  had  been  made  in  this  case  :  (a)  distended 
gall-bladder  with  adhesions ;  (b)  cancer  of  bile-ducts  and  liver, 
involving  secondarily  the  colon;  (c)  carcinoma  of  the  colon, 
involving  secondarily  the  gall-bladder  and  gall-ducts.  The 
distended  intestine  I  watched  with  much  interest  several 
times.  It  seemed  to  me  too  small  for  colon :  and  no  mass 
could  be  felt  in  the  distal  side  of  the  distended  gut  to  explain 
the  distention.  Peritonitis  is  undoubtedly  the  most  common 
cause  of  paralytic  ileus,  and  I  have  repeatedly  observed  in 
appendicitis  that  dilatation  of  the  cecum  and  of  the  ileum  may 
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be  caused  by  a  very  slight,  perhaps  merely  a  toxic  peritonitis, 
but  I  have  never  before  noticed  such  a  sharp  line  of  demarcation 
between  the  inflamed  and  noninflamed  portion  of  the  intestine. 
The  dilatation  corresponded  accurately  to  the  vascular  injection. 
This  was  the  more  striking  because  two  portions  of  intestine  so 
very  different  were  involved.  That  the  comparatively  thin 
wall  of  the  duodenum  should  be  more  or  less  affected  by 
inflammation  of  its  serosa  is  to  be  expected,  but  that  such  a 
thick-walled  gut  as  the  pylorus  and  the  pyloric  end  of  the 
stomach  should  be  paralyzed  by  such  a  very  slight  inflammation 
of  the  serosa  was  surprising. 

Case  IV. — Conditions  suggesting  hepaticocholecystostcholecysienteros- 
tomy  as  a  possible  operation.  Common  and  cystic  ducts  reduced  to 
fibrous    cords,    dilated    hepatic    duct    and    gall-bladder.     Renal    colic 

stimulating   intestinal  colic;   relieved    by    salt    infusion. — Mr. , 

age  sixty,  had  been  suffering  from  gall-stones  for  several 
years,  but  not  until  be  became  persistently  icteric  and  very 
ill  was  the  first  operation  performed.  The  operator,  a  distin- 
guished surgeon,  found  most  difficult  conditions  confronting 
him.  The  entire  common  duct  was  impervious  and  reduced 
to  a  librous  cord  ;  the  cystic  duct,  greatly  narrowed,  was 
probably  impervious  ;  the  gall-bladder  and  hepatic  ducts  were 
dilated.  The  surgeon,  very  skillfully,  I  am  told,  attempted  to 
construct  a  new  common  duct  over  a  tube  or  catheter  from  the 
tissue  which  he  had  at  his  disposal.  Just  what  these  available 
tissues  were  I  do  not  quite  understand.  For  about  five  weeks,  and 
until  this  tube  was  removed  and  the  surgeon  went  away  on  his 
vacation,  the  patient  was  fairly  comfortable  and  seemed  to  be  gain- 
ing a  little.  Then  he  developed  high  daily  fever  and  occasional 
chills,  and  became  jaundiced  again.  I  saw  the  patient  in  consulta- 
tion with  Dr.  Gardner,  of  Providence,  about  one  week,  I  believe, 
after  the  fever  and  the  symptoms  of  obstruction  had  manifested 
themselves.  The  gall-bladder  could  not  be  felt.  There  was  per- 
haps a  little  more  muscle  resistance  on  the  right  side  over  the 
region  of  the  bile-ducts  than  on  the  left  side,  also  perhaps  the 
suggestion,  rather  indefinite,  of  a  little  induration  such  as  might 
be  caused  by  fresh  adhesions.  It  occurred  to  me  that  in  case  the 
gall-bladder  and  hepatic  ducts  were  still  both  dilated  one  might 
establish  a  fistulous  communication  between  them,  making  an 
hepaticocholecystostomy  and  then,  immediately,  a  cholecystenter- 
ostomy  ;  in  all  an  hepaticocholecystostenterostomy.  In  any  event, 
we  thought  that  an  operation  for  the  relief  of  the  symptoms  was 
imperative.  Accordingly  a  vertical  incision  through  the  inner 
margin  of  the  right  rectus  muscle  was  made,  avoiding  the  fistulous 
tract  which  remained  after  the  withdrawal  of  the  tube  over  which 
the  new  common  duct  had  been  constructed.  I  worked  for  two 
hours  trying  to  identify  and  to  separate  the  parts  concerned  in 
this  operation.  The  gall-bladder,  the  ducts  and  the  duodenum  were 
glued  tightly  together  and  to  the  under  surface  of  the  liver.  The 
gall-bladder  which  was  finally  extricated  from  the  tangle  was  very 
small,  contracted  and  empty  ;  the  cystic  duct  was  a  fibrous  cord. 
When  bile  was  at  last  reached  the  patient  was  in  such  bad  con- 
dition that  the  operation  had  to  be  discontinued.  The  parts  in  the 
neighborhood  of  the  common  and  hepatic  ducts  were  so  firmly 
matted  together  that  neither  the  latter  nor  the  remains  of  the 
former  had  been  demonstrated  when  it  was  necessary  to  bring  the 
operation  to  a  flose. 

The  patient  rallied  satisfactorily  from  the  immediate  effects  of 
the  operation  ;  but  twelve  or  fourteen  hours  thereafter  complained 
of  very  severe  abdominal  pain,  which,  as  he  indicated  the  location 
of  it,  ?eemed  to  be  in  the  region  of  the  colon  and  passing  from  right 
to  left.  The  pain,  though  perhaps  constant,  became  excessive 
during  the  paroxysms.  It  was  never  referred  by  the  patient  to 
his  back  or  sides,  nor  did  it  radiate  to  the  testicles  or  groin  or  crest 
or  ilium.     The  abdomen  was  perfectly  flat,  and  peristalsis  could 


not  be  observed.  Nevertheless,  large  high  enemata  of  hot  water 
were  given,  but  without  appreciable  relief-  The  urine  was  scanty 
and  very  dark  and  contained  albumin  and  casts  and  a  few  blood- 
cells.  Dr.  Gardner  promptly  attributed  the  pains  to  the  kidney, 
and  related  a  somewhat  similar  case.  Believing  his  interpretation 
of  the  pains  to  be  correct  and  recognizing  the  fact  that  something 
must  be  done  quickly  for  the  relief  of  the  kidneys,  I  transfused 
about  750  cc.  under  the  breasts.  The  pulse,  which  was  alarmingly 
rapid  before  the  transfusion,  dropped  40  beats  within  thirty 
minutes,  and  20  beats  within  five  minutes,  and  the  colicky  abdomi- 
nal pains  disappeared.  Within  twenty-four  hours  the  infusion 
was  repeated  with  similar  results.  The  kidneys  responded 
promptly  to  both  infusions. 

I  report  this  case  because  (1)  it  suggested  a  new  operation, 
hepaticocholecystostcholecystenterostomy,  or  hepaticochole- 
cystosteuterostomy  ;  (2)  it  was  the  first  of  three  cases  of  colic 
which  I  have  seen  associated  with  scanty  high-colored  urine  ; 
and  (3)  it  was,  so  far  as  I  know,  the  first  instance  of  subcuta- 
neous infusion  of  salt  solution  for  the  relief  of  toxic  renal  colic. 
Soon  after  this  Dr.  Young,  by  salt  infusions,  undoubtedly  saved 
the  life  of  one  of  my  patients  whom  I  had  operated  upon  for 
appendicitis,  and  who  was  suffering  from  perhaps  the  most 
furiously  rapid  toxemia  that  I  have  ever  known  of.  This  case 
has  been  reported  by  Dr.  Young  in  the  Maryland  Medical 
Journal.  The  resemblance  to  intestinal  colic  is  so  great  that 
it  would  undoubtedly  be  mistaken  for  it  even  by  experienced 
practitioners  of  medicine.  This  was  a  valuable  lesson  for 
me,  for  since  then  I  have  twice  recognized  as  renal  colic  this 
pain,  which  had  been  regarded  as  intestinal  colic  and  treated 
with  high  injections.  Our  list  of  desperate  cases  of  toxemia 
treated  advantageously  with  infusions  of  salt  solution  is 
assuming  large  proportions. 

Case  V .—Choledochotomy  performed  twice  within  four  and  one- 
half  months.  The  gall-bladder,  small  and  contracted  at  the  first 
operation,  when  two  stones  were  in  the  common  duct,  was  large  and  dis- 
tended when  only  one  stone  occupied  the  common  duct  (the  ampulla). — 
Mrs.  M.  P.  E.,  age  fifty-eight,  admitted  May  3,  1897.  October, 
1892,  patient  began  to  have  moderately  severe  attacks  of  pain  in 
the  region  of  the  gall-bladder.  The  attacks  would  come  ou  suddenly 
and  last  several  hours  unless  relieved  by  anodynes.  The  pain, 
milder  at  first,  would  gradually  increase  until  it  became  very 
severe  ;  it  commenced  in  the  epigastrium  and  extended  into  the 
right  hypochrondrium.  During  the  winter  of  1892-1893  the  attacks 
occurred  every  two  or  three  days.  Occasionally  there  would  be  an 
interval  of  two  or  three  weeks.  During  the  remainder  of  1893  and 
all  of  1894,  the  attacks  persisted  at  longer  or  shorter  intervals,  the 
pain  always  beginning  in  the  epigastrium  and  radiating  to  the 
back.  Sometimes  during  a  severe  attack  there  would  be  slight 
vomiting.  Morphia  generally  gave  relief.  Patient  says  that  the 
attacks  were  not  accompanied  by  tenderness  nor  tumefaction.  In 
the  attacks  observed  by  me  there  was  always  tenderness  and,  after 
the  first  operation,  distention  of  the  gall-bladder.  In  the  spring  of 
1895,  she  went  to  Hot  Springs,  Va.,  where  she  remained  several 
months.  After  this  she  had  no  pain  for  fifteen  months,  but  did 
not  seem  to  gain  or  improve  in  health.  In  September,  1896,  in 
Italy,  the  pain  returned.  The  attacks  recurred  with  great  regular- 
ity for  seven  or  eight  weeks.  Most  of  them  were  attended  by 
nausea  and  some  by  vomiting.  She  became  jaundiced  for  the  first 
time  in  December,  1896,  and  has  remained  more  or  less  icteric  until 
admission.  Just  after  the  paroxysms  the  icteric  is  deeper.  For 
the  past  five  months  she  had  remained  in  bed  most  of  the  time. 
She  vomits  frequently,  is  seldom  free  from  nausea.     The  bowels 
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have  not  been  markedly  constipated  ;  appetite  is  poor  ;  headaches 
occasional  but  not  severe.  Prior  to  this  illness,  however,  she 
suffered  very  much  from  headaches.  At  no  time  has  she  had  chills 
or  sweating. 

Examination. — Patient  is  quite  deeply  jaundiced  ;  her  color  is  a 
dark  slate-yellow  ;  tongue  heavily  coated  ;  body  much  emaciated  ; 
expression  rather  dull,  eyes  lusterless.  Heart  not  enlarged  ;  no 
adventitious  sounds.  Lungs  negative.  Urine  dark,  almost  coffee- 
colored,  trace  of  albumin,  much  bile-stained  sediment.  A  few  bile- 
stained  casts  and  epithelial  cells.  Red  blood-corpuscles,  4,220,000 ; 
white,  6,000. 

May  4,  1897.  First  operation. — Longitudinal  incision  through 
right  rectus  muscle  ;  resection  of  cartilages  of  eighth,  ninth  and 
tenth  ribs,  because  the  common  bile-duct  was  very  inaccessible. 
Choledochotomy  ;  removal  of  one  small  mulberry  calculus.  Ex- 
ploration of  duct  fails  to  detect  a  second  stone.  Suture  of  duct 
wound.  Gall-bladder  atrophied  and  not  opened.  Bismuth  gauze 
packing  to  suture  in  duct.  Peritoneum  sutured  with  fine  silk, 
muscles  and  fascia  with  silver  wire,  and  skin  with  a  buried  suture 
of  catgut.     Little  or  no  shock  from  the  operation. 

On  opening  the  abdomen  the  tissues  were  bile-stained.  There 
was  no  fluid  in  the  peritoneal  cavity.  The  outer  surface  of  the 
contracted  gall-bladder  was  covered  with  new  connective  tissue  in 
which  were  little  masses  of  fat.  The  omentum  was  loosely  ad- 
herent to  the  gall-bladder.  The  cystic  and  common  ducts  were 
easily  isolated  after  division  of  three  of  the  costal  cartilages.  No 
stones  could  be  felt  in  the  bladder  or  cystic  duct.  The  stone  found 
in  the  common  duct  could  be  moved  quite  freely  up  and  down  in 
this  duct,  but  could  be  forced  into  the  cystic  duct,  the  common 
duct,  about  1J  cm.  in  diameter,  being  uniformly  dilated.  Bile 
flowed  from  it  when  opened.  It  was  carefully  explored  with  the 
fingers  but  not  with  an  instrument.  The  gall-bladder  was  not 
opened.  Two  mattress  sutures  closed  the  opening  in  the  duct,  one 
preliminary  suture  being  taken  before  the  duct  was  opened.  The 
sutures  were  passed  without  difficulty,  the  wall  of  the  duct  being 
about  3  mm.  in  thickness.  No  leakage  occurred  after  the  stitches 
were  tied.  The  calculus,  without  facets,  was  spherical,  about  1.6  cm. 
in  diameter,  and  had  a  granular  surface  like  a  mulberry  calculus. 

May  loth.  Patient  has  recovered  uneventfully  from  the  opera- 
tion. She  is  easily  nauseated,  however,  and  has  very  little  desire 
for  food.  The  stools  have  about  the  color  of  dark  coffee  and  the 
skin  has  become  lightened  perceptibly.  She  complains,  however, 
of  an  aching  pain  in  the  back,  not  relieved  by  posture. 

May  24th.  Patient  has  no  inclination  to  eat;  takes  almost 
nothing  by  mouth.  Nutritive  enemata,  which  have  been  admin- 
istered uninterruptedly  since  the  operation,  are  still  well  borne. 
About  every  two  days  there  is  quite  a  definite  attack  of  pain  in  the 
umbilical  region  and  back,  ushered  in  by  nausea.  Vomiting  usually 
follows  in  a  few  hours  and  the  distress  is  relieved. 

May  29th.  Condition  little  changed.  Patient  is  fairly  comfort- 
able except  for  the  attacks.  Takes  a  little  more  food.  Stools 
semi-solid  and  still  quite  dark.     Urine  has  trace  of  bile. 

June  13th.  No  bile  in  urine.  Vomitus  contains  considerable 
hydrochloric  acid. 

June  26th.  Appetite  and  digestion  have  steadily  improved. 
Nausea  less  constant,  often  absent.  Patient  constipated,  requires 
enemata;  stools  normal  as  to  color. 

July  4th.  Much  more  comfortable.  Nausea  has  disappeared  ; 
color  greatly  improved,  but  the  attacks  of  pain  continue,  although 
they  are  less  frequent. 

July  13th.  Slight  chill  at  5.30  p.  m.,  accompanied  by  pain  in  the 
back  and  head.  Temperature  reached  103°  at  7.30  p.  m.;  fell  to 
99.2°  at  5  a.  m.     Examination  of  blood  for  malaria,  negative. 

July  25th.  Patient  has  lost  one  and  one-half  pounds  in  weight 
in  the  past  week.  The  right  lobe  of  the  liver  is  enlarging.  The 
spleen  is  palpable.  Patient  is  having  short  attacks  of  fever  accom- 
panied by  slight  chills  ;  headache  and  yawning  usually  associated 


with  them.  The  attacks  of  pain  continue  ;  they  are  still  controlled 
by  very  small  doses  of  morphia,  one-sixtieth  to  one-fortieth  of  a 
grain.     She  sits  up  out  of  bed  most  of  the  time. 

July  27th.  The  pain  in  the  back  has  of  late  been  accompanied 
by  a  slight  rise  of  temperature,  99.2°  to  105.5°.  The  urine  contains 
no  bile.  The  stools  consist  of  light  and  dark  portions  sharply 
separated.    Patient  is  gaining  quite  rapidy  in  weight. 

August  5tb.  Stools  clay-colored.  Temperature  reached  102°  last 
night  during  an  attack  of  pain.  Skin  is  becoming  icteric  ;  urine 
contains  bile  ;  slight  pruritus.  Patient's  weight  has  increased  five 
pounds  in  ten  days.     From  August  8th  to  12th  no  bile  in  urine. 

Sept.  12th.  The  attacks  of  pain  and  the  pyrexia  continue.  Patient 
is  decidedly  icteric  after  some  of  the  more  severe  attacks.  What 
we  have  feared  ever  since  the  operation  we  are  now  quite  certain 
of,  namely,  that  there  is  still  a  stone  in  the  common  duct,  probably 
in  Vater's  diverticulum.  The  liver  is  considerably  enlarged,  but 
the  gall-bladder  has  not  been  definitely  made  out. 

September  13th.  Second  Operation. — Vertical  incision  near  linea 
alba.  Adhesions  from  previous  operation  separated  without  much 
difficulty.  Liver  much  enlarged  ;  gall-bladder  and  common  duct 
distended  with  bile.  The  wall  of  the  common  duct  was  much 
thicker;  the  wall  of  the  gall-bladder,  on  the  other  hand,  was 
probably  thinner  than  at  the  previous  operation.  A  small  stone  was 
palpated  deep  down  behind  the  duodenum,  presumably  in  the 
ampulla.  The  line  of  the  old  suture  in  the  ductus  choledochus 
could  not  be  very  definitely  made  out,  but  a  short  yellowish-white 
streak,  evidently  cicatricial  tissue,  corresponded,  I  thought,  to  the 
site  of  the  original  slit  in  the  duct.  A  fine  suture  was  placed  in 
the  common  duct  to  serve  as  a  handle  for  the  subsequent  manipu- 
lations. The  duct  was  opened,  and  about  60  cc.  of  clear  greenish 
bile  escaped.  A  gauze  plug  was  inserted  into  the  proximal  end  of 
the  slit  to  prevent  the  stone  from  slipping  into  the  hepatic  duct. 
Interrupted  sutures  were  taken  over  a  hammer  of  the  proper  size. 
The  dislodgment  of  the  stone  was  somewhat  difficult.  It  was  a 
little  smaller  than  the  first  stone,  but  otherwise  repeated  the 
original  exactly.  The  gall-bladder  was  opened,  sewed  to  the  peri- 
toneum, and  drained  in  the  usual  way  ;  a  rubber  tube  surrounded 
first  by  gauze  and  then  by  protective  being  held  in  place  by  a 
purse-string  suture  of  catgut.  Wicks  of  bismuth  gauze  protected 
the  line  of  suture  in  the  common  duct.  The  operation  was  at- 
tended with  very  little  shock  and  the  patient  reacted  very  well. 

Sept.  20th.  There  has  been  more  or  less  nausea  ever  since  the 
operation.  Patient  objects  decidedly  to  stomach  washing.  Bile  is 
draining  actively  from  the  tube.  There  has  been  little  or  no 
nausea  to-day,  but  patient  is  weak  and  much  depressed.  The 
removal  of  a  piece  of  gauze  from  the  gall-bladder  gives  patient  the 
first  sensation  of  "heartburn,"  which  she  has  had  since  the 
operation  ;  it  lasted  several  hours. 

Sept.  22d.  Patient  is  thin  and  emaciated  and  alarmingly  weak  ; 
speaking  is  a  great  exertion  to  her.  Temperature  subnormal. 
There  are  no  wound  complications,  nor  any  signs  of  peritoneal 
irritation  or  obstruction.  Alimentation  is  almost  exclusively  rectal ; 
6  p.  m.  vomited  1000  cc  of  fluid  thick  with  "coffee  grounds." 
Patient  very  restless.  Examination  of  vomitus:  No  bile;  blood- 
corpuscles  abundant;  altered  blood  pigment;  free  hydrochloric 
acid  ;  no  lactic  acid. 

Sept.  23d.  Patient  has  vomited  several  times  during  the  day  ;  in 
all  about  2000  cm.  of  the  same  dark  coffee  ground  vomitus.  The 
pulse  is  very  feeble. 

Sept.  24th,  8  a.  if.  Pulse  barely  susceptible  early  this  morning  ; 
rallied  a  little  after  exhibition  of  salt  solution  per  rectum.  Still 
vomiting  large  amounts  of  same  fluid,  though  nothing  is  being 
administered  by  mouth.  12  m.  Patient  is  very  low  but  still  con- 
scious. Infusions  of  salt  solution  were  given  under  breast  and  in 
buttocks.  5.15  p.  m.  One  drachm  of  one  per  cent,  solution  cocaine 
given  by  mouth.  5.30  p.  m.  Patient  vomited  360  cc.  of  same  dark 
fluid.     Cocaine  given  again.     No  vomiting  since  second  dose. 
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Sept.  25th,  1  a.  m.  Patient  responds  a  little  to  the  saline  infu- 
sions. She  is  moaning  and  restless.  Her  nose  and  extremities  are 
cold.  She  sleeps  in  short  naps,  with  her  eyes  open  and  eyeballs 
rolled  up.  Complains  greatly  of  thirst.  Champagne  and  albumin 
retained  and  apparently  relished. 

Sept.  28th.  Infusion  again  soon  after  midnight.  Involuntary 
stools  and  small  amount  of  dark  vomitus.  Is  somewhat  flighty  at 
times.  Pulse  is  thready,  irregular,  and  cannot  be  accurately 
counted.  She  is  sighing  and  seems  almost  moribund.  Too  weak 
to  recognize  surroundings  or  members  of  the  family.  About  noon 
to-day  I  saw  the  patient  for  the  first  time  since  the  third  day  after 
the  operation,  having  returned  to  town  as  rapidly  as  possible  in 
response  to  a  telegram  sent  forty-eight  hours  ago.  Dr.  Cushing, 
house  surgeon,  who  had  attended  her  constantly,  day  and  night, 
met  me  at  the  door  of  the  hospital  with  the  words,  "  no  hope,  she 
is  dying.''  We  went  to  her  room  ;  she  was  cold  and  almost  uncon- 
scious ;  her  eyes  were  open,  the  eyeballs  rolled  up  ;  the  lower  jaw 
had  dopped.  She  had  had  more  involuntary  movements  and  could 
retain  no  nourishment.  Her  pulse  was  littre  better  than  a  flutter 
and  could  not  be  counted.  In  less  than  forty-five  minutes  I 
returned  to  the  patient  and  found  her  pulse  120,  and  fairly  regular 
in  force  and  rhythm.  I  doubted  my  senses  when  I  counted  it. 
She  was  moreover  not  so  cold,  her  eyes  were  not  staring,  and  her 
lower  jaw  was  raised.  A  miracle  !  From  that  moment  her  conva- 
lescence was  uninterrupted.  She  slept  an  hour,  and  on  waking 
looked  better  than  she  had  in  two  or  three  days.  For  twenty-four 
hours  she  was  so  weak  that  she  could  barely  move  her  arms.  She 
remembers  nothing  that  transpired  on  the  23d,  24th  and  25th  of 
September. 

In  eight  weeks,  on  November  22d,  this  patient  left  the  hospital, 
not  only  able  to  walk  but  to  take  a  long  journey  on  the  railroad. 
In  one  period  of  seven  days  she  gained  nine  pounds.  Her  liver 
was  rapidly  diminishing  in  size. 

In  April,  1898,  I  had  the  pleasure  of  seeing  this  patient  again. 
Her  color  was  natural,  her  digestion  excellent,  her  weight  above 
normal  and  her  strength  steadily  increasing.  Her  liver  did  not 
extend  below  the  costal  margin. 

I  have  seen  many  cases  regarded  as  hopeless  recover,  but 
never  a  being  so  near  death  as  this  have  I  known  to  escape  it. 
I  have  speculated  much  as  to  the  possible  explanation  of  the 
very  sudden  change  in  her  favor,  but  it  would  lead  us  beyond 
the  limits  of  this  paper  to  discuss  the  matter.  In  toxemias  I 
have  noted  almost  instantaneous  drops  in  the  pulse  rate.  Twice 
within  a  month  I  have  observed  a  fall  of  30  beats  to  the  minute 
follow  in  less  than  thirty  seconds  the  opening  of  an  abscess. 
The  abscesses  were  large  and  very  acute ;  one  was  a  suppurating 
laparotomy  wound  and  the  other  was  a  circumscribed  abscess 
in  the  peritoneal  cavity.  The  very  instant  that  the  abscesses 
were  opened  the  change  in  the  pulse  was  noted.  A  few  months 
ago  we  were  preparing  to  infuse  with  salt  solution  a  patient 
upon  whom  I  had  operated  for  gall-stones  and  whose  condition 
gave  me  not  a  little  anxiety.  His  respirations  were  about  40 
per  minute  and  his  pulse  between  130  and  140.  The  physical 
signs  indicated  not  very  clearly  some  consolidation  of  the  lower 
lobe  of  the  right  lung.  While  the  instruments  were  being 
sterilized  for  the  infusion,  and  while  Dr.  Cushing,  the 
house  surgeon,  was  counting  the  pulse,  it  fell  to  less  than 
100. 

Was  the  hemorrhage  from  the  stomach  in  the  case  of  Mrs.  R. 
(Case  V)  due  simply  to  the  prolonged  vomiting;  or  to  interfer- 
ence with  the  circulation  of  the  portal  vein  (liver  cirrhosis, 
pressure  of  packing)  ;  or  to  thrombosisof  a  small  arterial  branch: 


or  to  a  retrograde  embolism  (Recklinghausen,*  von  Eiselsbergt) 
or  malposition  of  the  pylorus  or  duodenum?  It  could  hardly 
have  been  due  to  sepsis  for  there  were  no  signs  of  infec- 
tion. As  long  ago  as  186?,  Billroth  J  remarked  that 
in  septic  cases  we  might  have  duodenal  ulcers  and  fatal 
hemorrhages  therefrom.  He  showed  in  his  experiments 
upon  animals  that  sepsis  might  cause  intestinal  hemorrhage, 
although,  in  his  experience,  it  seldom  did  so  in  man;  if,  how- 
ever, there  existed  an  obstruction  to  the  circulation,  such  as 
liver  cirrhosis  causes,  little  hemorrhages  in  the  stomach  plus 
the  action  of  the  gastric  juices  might  lead  to  the  formation  of 
ulcers.  The  nausea  began  almost  immediately  after  the  oper- 
ation. Whatever  was  the  cause  of  this  almost  continuous  nausea 
and  frequent  vomiting  was  also,  probably,  at  least  the  remote 
cause  of  the  hemorrhage.  Von  Eiselsberg  has  just  reported 
seven  cases  of  stomach  and  duodenal  hemorrhage  following 
operations  upon  the  abdomen.  Hematemesis  occurred  in  six 
of  his  cases,  and  never  later  than  the  second,  usually  on  the 
first  day.  The  hemorrhages  were  demonstrated  in  three  cases 
post  mortem. 

In  my  case  the  vomiting  of"  coffee  grounds  "  was  not  observed 
until  the  tenth  day.  This  patient  was  so  carefully  watched 
that  I  am  quite  sure  that  if  hematemesis  had  occurred  earlier 
it  would  not  have  been  overlooked.  In  seeking  for  a  common 
cause  for  the  stomach  and  duodenal  hemorrhages,  Von  Eisels- 
berg excludes  vomiting  because  in  two  cases  there  was  no 
vomiting,  and  in  two,  hematemesis  occurred  only  a  single  time; 
he  also  excludes  sepsis  because  in  four  of  the  cases  there  was 
no  infection,  and  reaches  the  conclusion  that  "  If  the  behavior 
of  the  wound  is  to  be  regarded  as  the  cause  of  the  hematemesis, 
then  it  must  be  assumed  that  in  the  cases  which  healed  by  first 
intention  a  retrograde  embolism  from  a  non-infected  thrombus 
had  taken  place." 

I  wish  that  there  was  time  to  discuss  this  feature  of  the 
case  more  fully,  but  I  must  pass  on  to  the  consideration  of 
another  fact  which  this  remarkable  case  developed.  There  were 
at  the  first  operation  almost  certainly  two  stones  in  the  common 
duct,  one  in  the  ampulla,  the  other  more  or  less  freely  movable 
in  the  duct,  although  it  fitted  it  quite  snugly;  but  the  gall- 
bladder was  small  and  contracted  and  not  opened,  and  the  liver 
was  little  if  at  all  enlarged;  the  color  of  the  skin  was  a  light 
slate-yellow  or  ash-yellow — not  the  darker  bronze-yellow  of 
complete  obstruction.  At  the  second  operation,  however,  when 
there  was  only  one  stone  in  the  common  duct,  the  gall-bladder 
was  distended  with  bile  and  quite  large,  and  the  liver  was 
greatly  enlarged,  its  right  lobe  almost  reaching  the  crest  of  the 
ilium.  The  patient's  color  and  symptoms  indicated  that  the 
stone  in  the  ampulla  did  not  at  all  times  obstruct  the  duct 
completely.  It  sounds  almost  paradoxical  to  say  that  the 
removal  of  a  stone  should  increase  the  obstruction,  or  that  the 
one  stone  plugged  the  duct  more  completely  than  the  two.  I 
believe  that  a  stone  in  the  diverticulum,  particularly  a  small 


*Die  Storungen  des  Blutkreislaufes. 

t  Die  Verhandlungen  der  duutschen  Gesellschaft  fur  Chirurgie, 
1899. 

t  Ueber  Duodenalgeschwurebei Septicaemia.  Wiener med.  Woch- 
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one,  is  more  likely  to  block  the  duct  effectually  and  to  lead  to 
distention  of  the  gall-bladder  than  a  stone,  however  large  it 
may  be,  elsewhere  in  the  common  duct.  A  stone  in  the  middle 
of  the  duct  may  at  first  occlude  it  completely,  but  the  duct 
wall  soon  becomes  infiltrated  and  thickened,  it  loses  its  elas- 
ticity, and,  when  distended  with  bile,  stretches.  The  stone  no 
longer  plugs  the  duct  tightly  and  bile  trickles  by  into  the  intes- 
tine even  when  a  second  stone  occupies  the  diverticulum,  but 
when  the  proximal  stone  is  removed,  the  bile  instead  of  trickling 
up  to  the  distal  stone  is  probably  jetted  against  it  with  sufficient 
force  to  hold  it  as  a  ball-valve.  Furthermore,  dilatation 
should  not  occur  so  readily  in  the  portion  of  the  common  duct 
protected  by  the  duodenal  wall  as  in  the  free  portion.  In  1885 
I  operated  upon  a  patient  whose  common  duct  contained  a  stone 
larger  than  the  largest  pecan-nut;  at  times  one  half  of  this 
stone  projected  into  the  duodenum,  the  other  half  occupied 
the  duct;  a  flange  had  been  cut  on  the  calculus  by  the  cicatri- 
cial ring,  which  engaged  it  and  prevented  it  from  slipping  into 
the  intestine;  and  yet  this  patient  was  so  very  slightly  jaun- 
diced that  a  stone  in  the  common  duct  had  not  been  suspected. 

Cask  VI.  Miss  M.  H.,  age  thirty.  Transferred  to  surgical  from 
medical  side,  January  27,  1896.  Indigestion  for  eight  years.  For 
past  four  years  the  "  gastric  distress  "  has  been  very  great.  Patient 
describes  a  "gnawing  sensation"  in  the  epigastrium.  Colicky 
pains  radiated  throughout  thorax,  but  were  at  times  very  severe 
"  in  the  back."  Two  years  ago  she  had  typhoid  fever.  For  the 
past  six  months  she  has  had  frequent  definite  sharp  gall-stone 
attacks  with  nausea,  and  four  times  with  vomiting.  Never  blood 
in  the  vomitus.  No  chills,  fever  nor  jaundice.  Patient  is  a  con- 
firmed invalid.  She  suffers  from  headache  and  occasionally  from 
vertigo. 

Examination. — Abdomen  flat.  On  deep  inspiration  spheroidal 
tumor  is  to  be  seen  just  below  the  costal  margin  on  the  right  side. 
This  tumor  can  also  be  felt.  It  moves  with  the  enlarged  liver, 
ascending  and  descending  with  the  respirations.  Last  September 
patient  first  began  to  have  attacks  of  pain  in  right  hypogastrium, 
and  accompanied  by  nausea  and  sometimes  by  vomiting.  Spleen 
not  palpable.  The  severe  pain  suffered  by  patient  could  be  re- 
lieved by  drawing  up  the  knees.  This  pain  radiated  to  the  right 
shoulder-blade. 

January  28,  1896.  Operation. — Cholecystostomy.  Vertical  inci- 
sion through  the  right  rectus  muscle.  Elongated  right  lobe  of 
liver.  Very  dense  fibrous  adhesions  between  the  gall-bladder  and 
duodenum.  These  adhesions  were  divided  with  great  difficulty, 
and  finally  what  appeared  to  be  gall-bladder  presented.  It  was 
aspirated,  and  a  thick  greenish  fluid  withdrawn.  It  was  conse- 
quently opened  with  some  confidence,  but  proved  to  be  duodenum. 
It  was  sutured  again  at  once,  the  suturing  being  very  difficult 
because  the  muscular  coat  had  been  separated  from  the  submucous 
coat  during  the  dissection  of  the  adhesions.  The  muscular  coat, 
owing  to  the  chronic  inflammation  which  had  existed  for  so  many 
years,  had  become  sufficiently  fibrous  to  resemble  cicatricial  tissue, 
and  consequently  was  unintentionally  stripped  from  the  submu- 
cosa.  When  the  submucosa  presented,  it  did  so  in  the  form  of  a 
little  knob-like  bladder,  this  coat  resembling  almost  precisely 
the  wall  of  the  gall-bladder.  The  gall-bladder  was  finally  found, 
deeply  imbedded  in  adhesions,  almost  four  cm.  to  the  right  of  its 
usual  position  and  far  under  the  enlarged  liver.  It  was  opened, 
and  one  large  oval  stone,  two  cm.  by  one  cm.,  removed.  In  the 
course  of  the  operation  a  small  abscess  was  discovered  in  the 
midst  of  the  adhesions.  Patient's  recovery  was  considerably 
retarded  by  digestion  disturbances,  which  finally  disappeared 
completely- 


April,  1899.  Patient  says  that  she  is  in  robust  health  and  wishes 
to  become  a  masseuse. 

Cask  VII.  The  history  of  this  case  cannot  be  published  at 
present. 

Case  VIII.  Discharge  of  pus  and  blood  by  mouth  and  rectum  during 
severe  gall-stone  attack.  Tteo  years  later  adhesions  so  extensive  and  so 
dense  that  the  common  duct  was  reached  by  a  retroperitoneal  route,  over 
the  right  kidney. — Mrs.  M.,  age  thirty-five.  Admitted  March,  1895. 
No  typhoid  fever.  First  attack  of  gall-stones,  six  years  ago,  began 
with  sharp  attack  of  pain  in  the  right  side  of  the  abdomen.  Two 
years  ago  miscarriage  at  seventh  month  ;  was  ill  in  bed  thereafter 
four  months.  While  in  bed  patient  had  great  pain  in  region  of 
gall-bladder,  with  high  fever,  for  ten  weeks;  was  continually 
blistered  over  liver.  Eight  weeks  after  the  abortion  she  felt  sud- 
denly something  "give  way"  ;  this  giving  way  was  followed  by 
great  relief,  and  by  horribly  offensive  discharge  of  pus  and  blood 
from  the  rectum  and  mouth.  These  discharges  were  irritating, 
gave  her  a  very  sore  throat  and  mouth.  She  spat  blood  and  matter 
for  two  or  three  weeks,  and  the  stools  during  this  time  were  very 
offensive.  She  has  had  pain  and  tenderness  constantly,  with 
occasionally  severe  attacks  since  that  time  ;  has  been  jaundiced 
more  or  less  ever  since,  but  more  markedly  so  since  last  July.  On 
admission,  body  jaundiced  and  greatly  emaciated;  tenderness  over 
the  entire  abdomen,  especially  in  the  region  of  the  gall-bladder. 
Liver,  in  deep  inspirations,  extends  two  fingers'  breadth  below 
costal  margin,  and  has  a  fairly  sharp  edge.  Spleen  palpable; 
stools  acholic. 

March  19,  1895. — Operation.  Liver  small,  barely  reaches  costal 
margin  ;  its  high  position  complicated  the  operation.  Colon  adhe- 
rent to  liver  by  rather  loose  bands  ;  gall-bladder  exposed  when 
these  were  divided.  It  was  high  up  under  the  liver  and  no  larger 
than  the  tip  of  the  little  finger;  it  was  not  opened.  Adhesions 
were  so  dense  over  the  common  duct  that  the  peritoneum  was 
opened  over  the  right  kidney,  and  the  common  duct  approached 
from  behind  under  the  peritoneum.  A  stone  being  felt,  the  com- 
mon duct  was  the  more  readily  exposed  ;  the  stone  was  extracted 
through  a  hole  made  by  ulceration.  This  hole  proved  to  be  at  the 
junction  of  the  duct  and  the  duodenum,  and  was  shut  off  from  the 
peritoneal  cavity  by  very  delicate  adhesions.  The  intestinal  part 
of  the  opening  was  closed  completely,  the  duct  part  as  well  as 
possible.  The  sutures  were  passed  with  great  difficulty.  The 
opening  in  the  duct  could  not  be  completely  closed,  the  tissues 
being  necrotic,  and  bile  escaped  through  it  even  after  the  sutures 
were  drawn  tight.  Probing  of  the  duct  was  carefully  done.  No 
other  stones  were  found. 

October,  1895.  Six  months  after  operation,  patient  is  very  well, 
She  weighs  one  hundred  pounds. 

April,  1S99.  Examined  in  my  private  office  :  patient  still  enjoys 
perfect  health  ;  she  now  weighs  one  hundred  and  ninety  pounds. 
Patient  states  that  she  has  recently  given  birth  to  a  healthy  child. 

I  report  the  case  of  this  woman  because  (1)  she  was 
so  very  ill  when  operated  upon;  (2)  it  is  one  of  the  two 
cases  in  which  intestinal  perforation  had  undoubtedly  occurred 
prior  to  operation ;  (3)  the  common  duct  was  approached  in  a 
new  way,  namely,  from  behind  the  peritoneum  ;  (4)  the  stone, 
in  the  ampulla,  had  ulcerated  through  the  walls  of  the  ductus 
choledochus  and  the  duodenum,  and  would  perhaps  soon  have 
been  extruded ;  (5)  the  increase  in  the  weight  of  the  patient 
seemed  phenomenal ;  it  was  almost  doubled  within  the  year 
following  the  operation. 

What  the  result  to  the  patient  would  have  been  if  this  stone 
had  ulcerated  its  way  out  of  the  common  duct  is  quite  certain, 
and  yet  I  have  several  times  found  stones  imbedded  in  adhe- 
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sious  outside  of  the  bile  passages;  they  were  usually  close  to 
the  gall-bladder.  Once  I  discovered  a  stone  in  the  wall  of  a 
thick-walled  gall-bladder;  it  was  completely  buried  and  was 
causing  no  disturbance,  and  was  detected  in  the  process  of 
sewing  in  the  drainage  tube.  This  is,  I  believe,  the  only  case 
in  which  I  have  not  divided  all  of  the  adhesions  encountered. 
If  no  contraindication  exists,  such  as  necessity  for  abbreviating 


the  operation,  we  should  separate  the  adhesions  if  possible. 
The  chance  of  meeting  fistulous  openings  between  bile  pas- 
sages and  the  intestine  I  regard  as  an  indication  for  thorough 
exploration  rather  than  a  contraindication  to  it.  Not  infre- 
quently adhesions  alone  are  responsible  for  the  symptoms 
which  persist  after  the  calculi  have  been  removed  by  the 
surgeon  or  have  escaped  in  other  ways. 


EARLY  EXPLORATORY  OPERATIONS  IN  TUBERCULOSIS  OF  THE  HIP. 

A  PRELIMINARY  REPORT. 

(From  the  Clinic  of  Prof.  Halsted,  The  Johns  Hopkins  Hospital). 

By  Joseph  0.  Bloodgood,  M.  D.,  Associate  in  Surgery. 


I  wish  to  report  a  case  of  early  operation  in  tuberculosis  of 
the  hip,  and  am  sorry  the  patient  is  not  here  to  demonstrate 
the  very  happy  result. 

Case  I. —  Tuberculosis  of  left  hip,  of  seven  weeks'  duration. 
Operation:  Capsule  distended;  tubercular  synovitis;  small 
tubercular  focus  in  the  neck  of  the  femur.  Result,  January, 
1899  (13  months),  perfect.     No  restriction  of  motion. 

M.K.  Surg.  No.  8380.  Male,  set.  42  years,  butcher  by  trade, 
was  first  admitted  to  the  hospital  October  6, 1893,  5  years  ago, 
suffering  from  tubercular  arthritis  of  the  left  shoulder  joint. 
The  disease  of  the  soft  parts  and  bone  was  extensive  ;  for  this 
reason  excision  was  performed  at  once.  Although  3  cm.  of  the 
shaft  of  the  humerus  were  removed,  the  functional  use  of  the 
arm  is  an  excellent  one. 

It  is  of  interest  to  note  the  possible  etiology  of  the  arthritis 
of  the  shoulder.  This  man  had  always  been  in  excellent 
health.  He  could  remember  no  cases  of  tuberculosis  in  his 
family.  Eight  months  ago,  he  cut  his  left  wrist  with  a  dirty 
butcher-knife.  The  wound  healed  in  about  one  week.  One 
month  later  he  noticed  pain  in  the  left  shoulder,  which  was 
followed  by  a  slight  stiffness.  The  condition  was  treated  for 
rheumatism.  Five  weeks  ago  he  noticed  a  swelling  of  the 
upper  third  of  the  arm  to  the  inner  (medial)  side  of  the  biceps 
muscle. 

The  patient  was  readmitted  November  30,  1898  (5  years 
later),  complaining  of  pain  and  stiffness  of  the  left  hip  joint. 
The  following  are  the  important  facts  in  the  history: 

About  seven  weeks  before  admission,  without  any  recollec- 
tion of  a  traumatism,  he  experienced,  when  getting  out  of  bed 
one  morning,  pain  in  the  left  hip.  This  pain  has  been 
increasing,  and  is  now  and  then  referred  to  the  knee.  During 
the  last  two  weeks  the  joint  has  become  almost  immovable. 
He  baa  been  able  to  walk  some,  although  it  gives  him  a  good 
deal  of  pain.     He  limped  into  the  hospital. 

Examination. — When  the  patient  lies  flat  on  his  back  with 
both  legs  extended,  the  anterior  superior  iliac  spines  appear  to 
be  on  a  level.    There  is  very  slight  apparent  shortening  of  the 


*  Read  before  the  Johns  Hopkins  Hospital  Medical  Society.  May 
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left  leg.  This,  however,  is  due  to  real  shortening  between  the 
trochanter  and  external  malleolus.  There  is  no  shortening 
between  the  iliac  spine  and  great  trochanter.  The  hip  is  fixed 
at  about  25°.  There  is  no  apparent  abduction  or  adduction. 
Any  attempt  at  motion  at  the  hip  joint  gives  pain,  and  with 
each  motion  the  pelvis  moves  with  the  limb.  There  is  no 
swelling  about  the  hip  joint  except  on  the  anterior  surface 
of  the  thigh.  This  swelling  is  situated  below  the  outer  two- 
thirds  of  Poupart's  ligament,  to  the  outer  side  of  the  vessels 
and  extends  downwards  a  distance  of  about  4  cm.  It  is  most 
prominent  2  cm.  within  the  line  of  the  tensor  vaginas  femoris 
and  2  cm.  below  the  iliac  spine.  The  swelling  is  not  very 
painful  and  on  palpation  seems  to  fluctuate.  When  the 
patient  is  quiet  in  bed  and  does  not  attempt  to  move  the  limb 
he  suffers  no  pain.  The  leg  is  only  painful  when  he  attempts 
to  walk  or  when  some  one  attemps  to  bend  it  at  the  hip  joint. 
The  examination  of  the  lungs  was  negative.  The  general 
health  of  the  patient  appears  to  be  excellent.  The  patient 
remained  under  observation  from  November  30th  to  De- 
cember 8th.  On  December  2nd,  following  an  injection  of  2 
milligrams  of  tuberculin,  the  temperature  rose  to  100.5°.  On 
December  4th,  following  4  milligrams  of  tuberculin,  the  tem- 
perature rose  to  100°.  With  these  two  exceptions,  a  two-hour 
chart  shows  a  registration  of  rectal  temperature  between  98.5° 
and  99.5°.  Following  the  injections  of  tuberculin  the  patient 
complained  of  no  discomfort  whatever.  The  only  fact  to  be 
noted  was  that  shown  in  the  slight  fever.  The  leucocyte 
count  before  operation  was  4,000. 

The  arthritis  was  considered  to  be,  without  much  doubt, 
tubercular,  and  the  swelling  on  the  anterior  surface  of  the 
thigh  to  be  due  to  distention  of  the  capsule  of  the  hip  joint 
which  had  not  yet  ruptured. 

Operation. — December  8,  1898.  Anaesthetic,  ether.  When 
the  patient  was  fully  narcotized,  it  was  demonstrated  that  with 
the  exception  of  flexion  there  was  but  little  restriction  of 
motion  in  the  hip  joint.  An  incision  was  made  in  the  anterior 
surface  of  the  thigh,  beginning  at  the  anterior  iliac  spine,  and 
the  capsule  of  the  hip  joint  was  exposed  by  separating  the 
tensor  vaginaa  femoris  on  the  outer  side  from  the  rectus  muscle 
on  the  medial  side.  As  soon  as  the  muscles  were  sepanih sd  a 
tense  swelling  was  found,  which  upon  its  surface  was  smooth 
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and  white  in  color.  Upon  its  outer  surface  there  was  no 
exudate,  nor  was  it  adherent  by  connective  tissue  to  any  of 
the  surrounding  structures.  When  incised,  it  was  found  to  be 
from  3  to  4  mm.  in  thickness,  of  firm  white  tissue,  and  proved 
to  be  the  distended  capsule  of  the  joint.  The  cavity  contained 
a  large  amount  of  viscid  serous  fluid  containing  numerous 
flakes  of  lymph  and  some  necrotic  material.  The  inner  surface 
of  the  capsule  of  the  joint  presented  the  ordinary  picture  of 
tubercular  synovitis.  Here  and  there  one  saw  cedematous 
hemorrhagic  granulation  tissue,  in  which  were  areas  of 
yellow  necrotic  tissue,  which  could  be  easily  scraped 
from  its  fibrous  base.  Between  these  areas  of  granulation 
tissue  were  smooth  areas  paler  in  color.  On  retracting  the 
muscles  more  widely  and  enlarging  the  opening  in  the  capsule, 
the  head  and  neck  of  the  femur  were  easily  exposed.  The 
examining  finger  at  once  found  a  small  cavity  on  the  inferior 
and  slightly  anterior  surface  of  the  neck,  near  its  junction 
with  the  head  of  the  bone,  which  about  admitted  the  index 
finger  (Fig.  1  «).     One  could  also  see  the  cavity,  and  in  its 


Case  I.     Fig.  1. 
bone  removed. 


Focus  of  tubercular  osteomyelitis,     b.   Area  of 


center  was  a  small  area  of  yellow  necrotic  tissue.  The  bone 
lining  the  cavity  was  slightly  hemorrhagic,  but  when  cut  with 
the  ehisel  was  found  not  to  be  very  soft.  About  3  to  4  mm.  of 
bone  about  the  cavity  were  removed  with  the  chisel  (Fig.  1  b.) 
Beyond  this,  the  cancellous  bone  appeared  to  be  normal.  The 
head  of  the  femur  was  easily  seen.  The  cartilage  was  not  eroded. 
The  cartilage  lining  the  cotyloid  cavity  could  be  seen  only  at  the 
rim  about  the  head.  It  also  appeared  to  be  normal.  The 
trochanter  and  shaft  of  the  femur  were  exposed.  The  perios- 
teum was  not  thickened.     The  entire  surface  of  the  capsule  of 


the  joint  was  curetted.  The  bone  cavity  in  the  neck,  and  the 
surface  of  the  synovial  membrane  after  curetting  were  swabbed 
with  pure  carbolic.  The  wound  was  then  thoroughly  irrigated 
with  1  to  1000  bichloride,  followed  with  salt  solution.  After 
mixing  iodoform  powder  with  the  blood  clot,  the  wound  was 
closed,  leaving  a  small  drain  extending  into  the  capsule  but 
not  into  the  cavity  in  the  bone.  The  entire  limb  and  pelvis 
were  fixed  in  a  fully  extended  and  slightly  abducted  position 
in  plaster. 

Notes  after  Operation. — The  patient  was  perfectly  comfort- 
able and  at  no  time  during  the  convalescence  experienced  pain 
in  the  wound.  The  night  after  operation  the  temperature  rose 
to  103.2°,  falling  to  normal  in  the  morning.  On  the  second 
evening  it  rose  to  104°;  on  the  third  to  103°;  and  on  the 
fourth  to  102°,  falling  to  normal  each  morning.  With  this 
rise  of  temperature  there  was  very  little  change  in  the  pulse. 
The  leucocyte  count  varied  from  2700  to  4000.  Nothing 
was  found  to  explain  the  fever.  Culture  and  cover- 
slips  from  the  serum  in  the  wound  were  sterile.  From 
December  12th  to  January  28th  the  temperature  chart  records 
no  fever.  The  drain  was  removed  on  the  sixteenth  day.  For 
four  weeks  the  sinus  communicating  with  the  joint  was  irri- 
gated daily  with  1  to  1000  bichloride  and  injected  with  an 
emulsion  of  iodoformized  oil.  The  wound  at  no  time  showed 
any  evidence  of  infection  and  was  completely  closed  at  the  end 
of  five  weeks.  The  patient  was  kept  in  bed  in  extension  for  six 
weeks,  and  then  allowed  to  get  up  in  plaster. 

Note,  August  14,  1899.  The  patient  returns  to  the  hospital 
walking  without  crutches  or  cane.  It  is  eight  months  since 
the  operation  and  six  months  since  the  plaster  cast  was 
removed.  For  five  months  the  patient  has  been  able  to  return 
to  his  work  as  a  butcher.  He  has  had  no  further  pain.  The 
wound  is  healed  solidly.  Careful  measurements  show  no 
difference  in  the  length  of  the  bone  or  between  the  anterior 
iliac  spine  and  trochanter,  except  the  one  noted  before  opera- 
tion of  1  cm.  shortening  between  the  trochanter  and  external 
malleolus.  Motions  in  the  left  hip  joint  are  possible  in  every 
direction,  and  are  but  very  little  restricted  in  each  (see  Figs. 
2,  3,  4).  Forced  motions  are  painless.  Previous  to  operation 
the  left  leg  was  flexed  to  25  degrees ;  it  now  can  be  fully 
extended  without  change  in  the  pelvis. 

Examination. — January  10,  1900.  The  patient's  condition 
is  the  same  as  that  noted  in  August.  The  result  so  far  appears 
to  be  a  perfect  one,  not  only  with  every  evidence  of  an  eradica- 
tion of  the  disease,  but  with  complete  function  of  the  joint. 
(See  Case  IX  for  operation  in  the  right  hip.) 

Case  II. —  Tuberculosis  of  right  hip,  of  seven  years' 
duration.  Operation:  Firm  fibrous  ankylosis;  no  evidence  of 
bone  or  joint  tuberculosis;  incapsulated  extra-articular  tubercu- 
lar abscess.     Result,  Jan.  1900,     9  months,  excellent. 

Surg.  No.  3540.  There  is  at  present  (May,  1899)  in  the 
wards,  a  young  girl  who  was  admitted  to  the  hospital  Novem- 
ber, 1,  1894.  At  that  time  she  was  suffering  with  tuberculosis 
of  the  right  hip,  the  onset  of  which  had  been  two  years 
previous,  when  she  was  eleven  years  of  age;  that  is,  seven 
years  ago. 

Examination. — November  5, 1894,  under  ether.  No  apparent 
shortening.     The  right  (affected)  limb  is  flexed  to  45  degrees, 
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Fig.   2. — Result  lu  Case  I,  eight  months  after  operation. 


Fig.  3. —  Limit  of  abduction,  Case  I 


Fig.   4.— Limit  of   flexion,  Cum-  I 
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slightly  abducted  and  slightly  rotated  out.  Apparently  do 
real  shortening  between  anterior  iliac  spine  and  trochanter  or 
trochanter  and  external  malleolus.  The  measured  shortening 
between  anterior  iliac  spine  and  internal  malleolus  1  cm.  (due 
to  abduction). 

Examination. — April  25,  1895,  after  seven  months.  The 
flexion  is  less  20  degrees.  Apparent  shortening  1  cm.,  due  to 
tilting  up  of  the  pelvis.  Measured  shortening  between  iliac 
spine  and  external  malleolus  2.5  cm.  Keal  shortening  between 
iliac  spine  and  trochanter  perhaps  1  cm.  Patient  is  very  fat, 
and  these  measurements  are  difficult  to  make.  The  leg  is  still 
slightly  abducted.     Kotation  out  less. 

Examination. — December  8, 1896,  after  two  years.  Apparent 
shortening  3  cm.  Keal  shortening  between  anterior  iliac  spine 
and  trochanter  1  to  1.5  cm.;  between  trochanter  and  external 
malleolus  2.5  cm.  (about  equally  distributed  between  thigh  and 
leg).  These  measurements  demonstrate  that  within  the  last 
two  years,  under  the  best  orthopedic  treatment,  a  centimeter  of 
real  shortening  has  taken  place,  and  there  has  been  a  lack  of 
growth  in  the  shaft  of  the  femur  of  2.5  cm. 

Examination. — April,  1898.     Very  little  if  any  change. 

From  November,  1894,  up  to  the  present  time,  a  period  of 
almost  five  years,  she  has  been  under  treatment.  After  her 
first  admission  to  the  hospital  she  remained  in  the  wards  for 
two  years.  The  treatment  consisted  of  iodoform  injections, 
and  later  of  fixation  in  plaster.  During  this  time  her  general 
health  has  remained  about  the  same.  There  has  been  little 
or  no  loss  of  flesh,  no  fever,  and  no  evidence  of  tuberculosis 
elsewhere.  On  December  6,  1896,  she  was  given  tuberculin, 
which  was  followed  by  no  evidence  of  reaction.  Four  weeks 
later  an  abscess  formed  below  the  great  trochanter.  It  was 
opened,  and  healed  rapidly.  In  October,  1897,  there  was  slight 
reaction  to  tuberculin.  About  four  weeks  ago  she  returned  to 
the  hospital  for  inspection.  She  was  still  using  crutches,  and 
suffered  a  good  deal  of  pain  in  the  hip,  not  only  during  the  day 
when  she  was  sitting  in  a  chair  or  walking  on  her  crutches,  but 
also  at  night.    This  pain  was  generally  relieved  by  extension. 

Operation. — April  20,  1899.  Ether.  Under  the  anaesthetic 
it  was  found  that  the  hip  joint  was  almost  completely  fixed  in 
a  flexed  and  very  slightly  abducted  position,  with  no  rotation. 
An  incision  similar  to  that  employed  in  the  first  case  was 
made.  On  dividing  the  fascia  lata  about  5  cm.  below  the 
anterior  iliac  spine,  a  small  cavity  (2  cm.  in  diameter)  was 
opened.  In  the  center  of  the  cavity  was  a  mass  of  yellow 
necrotic  material  and  a  little  clear  serous  fluid.  The  wall  of 
the  cavity  was  of  smooth  white  fibrous  tissue.  No  granulation 
tissue  could  be  found.  This  cavity  corresponded  in  position 
to  the  abscess  which  formed  and  healed  a  year  and  a  half  ago. 
It  was  completely  excised  and  no  communication  between  it 
and  the  bone  or  joint  could  be  demonstrated.  (A  very  small 
healed  sinus,  however,  might  have  been  overlooked).  On 
exposing  the  joint,  the  head  and  neck  and  trochanter  of  the 
femur  were  covered  with  dense  connective  tissue.  This  was 
excised,  exposing  the  periosteum  over  the  trochanter  and  upper 
part  of  the  shaft.  The  periosteum  was  slightly  thickened,  and 
on  stripping  it  back  the  bone  was  a  little  rough.  The  outer 
layers  of  the  bone  of  the  shaft  and  trochanter  were  very  thin, 
also  that  of  the  neck.     The  anterior  surface  of  the  neck,  troch- 


anter and  shaft  was  removed  with  a  chisel  (Fig.  5  a).  The 
cancellous  bone  was  very  softand  hemorrhagic;  the  marrow  was 
also  fatty  and  very  hemorrhagic.  The  head  of  the  bone  and  t  he 
acetabular  cavity  were  covered  with  scar  tissue,  in  which  no 
granulation  tissue  could  be  found.  Over  a  small  portion  of 
the  head  of  the  bone  which  was  exposed  there  was  normal 
cartilage.  No  disease  of  the  pelvic  bones  about  the  acetabular 
cavity  could  be  demonstrated.  About  the  acetabular  cavity 
there  was  a  narrow  ridge  of  new  bone  (Fig.  5  c).  The  wound 
was  thoroughly  irrigated,  and  the  small  bone  cavity  made 
during  the  exploration  was  allowed  to  fill  with  blood 
clot  mixed  with  iodoform,  and  the  wound  closed  without 
drainage. 


Case  II.  Fig.  5. — a.  Area  of  outer  table  removed  to  expose  neck, 
epiphysial  line  and  head.  6.  Gouge  groove  to  explore  acetabulum 
through  head.     c.   New  bone  about  rim  of  acetabulum. 

At  the  operation,  although  the  junction  of  the  neck  and  the 
shaft  was  exposed,  it  was  difficult  to  tell  whether  the  angle 
between  the  neck  and  the  shaft  were  more  or  less  than  normal. 
The  neck,  however  appeared  to  be  shorter  than  normal. 
Following  the  operation,  the  patient  had  no  discomfort  and  the 
wound  healed  perfectly.  She  was  discharged  September 
15,  1899,  wearing  a  splint  and  using  crutches.  This  sup- 
porting apparatus  was  used  because  I  feared  that  following  the 
removal  of  the  bone,  the  neck  of  the  femur  might  possibly 
have  been  weakened,  and  that  to  allow  the  patient  to  walk 
without  some  support  might  be  followed  by  bending  of  the 
neck  with  its  resultant  deformity.  While  in  the  hospital, 
especially  after  the  patient  was  up  and  about  on  crutches,  the 
pain  complained  of  before  operation  was  not  present. 

Examination. — January  19,  1900.  The  patient  has  no  pain. 
She  walks  much   better  but  still  uses  the  crutches  and  wears 
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the  splint.  No  change  in  measurement.  Advised  to  discon- 
tinue crutches  and  later  the  splint. 

I  have  reported  these  cases  to  the  Society  to  illustrate  the 
happy  result,  in  the  first  case,  after  an  early  operation.  Here, 
seven  weeks  after  the  beginning  of  the  disease,  we  found  a 
greatly  distended  capsule  filled  with  necrotic  material  and  lined 
by  tubercular  granulation  tissue  and  a  tubercular  focus  in  the 
neck  of  the  femur.  Following  the  partial  removal  of  the  dis- 
ease of  the  soft  parts  and  the  apparent  complete  removal  of  the 
disease  of  the  bone,  we  have  every  evidence  of  the  complete 
cure  of  the  disease,  and  three  months  after  operation  the  patient 
is  able  to  resume  his  occupation  as  a  butcher,  and  the  func- 
tional use  of  the  joint  is  almost  perfect. 

In  the  second  case,  after  seven  years  of  conscientious  ortho- 
pedic treatment,  the  patient  is  practically  in  the  same  condition. 
The  exploratory  operation,  however,  demonstrated  that  the 
disease  was  to  all  appearances  cured.  In  this  latter  case  an 
earlier  exploratory  operation,  if  it  had  demonstrated  the  same 
condition,  would  have  relieved  the  patient  of  a  number  of 
years  of  enforced  rest,  or,  if  the  disease  had  been  present,  would 
have  allowed  its  earlier  eradication. 

ADDITIONAL  CASES. 

Note,  January,  1900. — Since  the  above  report  was  made, 
twelve  cases  of  tuberculosis  of  the  hip  have  been  subjected  to 
operation.  Nine  are  here  reported — three  cases  of  very  recent 
date  not  being  included  in  this  report.  In  all,  the  immediate 
results  have  been  very  encouraging. 

Case  III. — Tuberculosis  of  left  hip,  of  15  months' duration.  No 
relief  of  symptoms  after  two  and  a  half  months'  treatment  with 
extension  in  bed.  Operation:  Distention  of  capside  ;  erosion  of  head 
and  neck  ;  no  bone  foci  found  ;  immediate  relief  of  symptoms.  Residt 
January  1 ,  1899,  six  months,  excellent- 

G.  L.  H.  Surgical  No.  8874.  Male,  at.  10.  Was  admitted  April 
19,  1899,  complaining  of  pain  in  the  left  leg.  His  father  died  of 
tuberculosis  of  lungs,  and  one  brother  had  been  operated  upon  in 
this  hospital  for  genu  varum.  About  fifteen  months  ago  this 
patient  complained  of  pain  in  the  left  hip.  The  pain  was  inter- 
mittent,  but  had  not  prevented  him  from  going  to  school  or  playing 
about ;  now  and  then  he  would  limp  ;  for  different  periods  he  would 
be  free  from  pain  and  limping  ;  no  history  of  trauma.  About  six 
weeks  ago,  after  a  well  interval,  he  complained  of  sudden  pain  in 
the  left  hip  and  began  to  limp.  The  pain  in  a  day  increased  so 
rapidly  that  he  went  to  bed,  being  unable  to  walk,  and  that  night, 
for  the  first  time,  cried  out  from  pain.  Being  more  comfortable 
the  next  day  he  was  taken  to  a  hospital  where  he  remained  a  few 
days,  and  left  with  a  brace.  Yesterday,  twenty-four  hours  before 
admission,  he  fell  on  the  brace  and  had  passed  a  very  uncomfort- 
able night. 

Examination. — The  left  hip  was  so  tender  that  any  attempt  at 
motion  produced  much  pain,  and  an  examination  was  made  with 
difficulty.  There  was  flexion  (40°),  abduction  (45°),  but  no 
aversion.  From  April  20th  to  May  12th  (22  days)  the  patient  was 
placed  in  extension,  and  was  more  comfortable.  Measurements 
made  on  the  last  day  showed  apparent  shortening  of  .5  cm.,  due  to 
slight  adduction,  but  no  real  shortening.  The  hip  was  still  very 
tender  and  fixed.  April  29,  reaction  to  tuberculin.  From  May 
28th  to  July  2nd,  although  the  patient  was  in  extension,  night 
cries  increased  and  he  was  uncomfortable.  From  July  2nd  it  was 
noticed  that  there  was  a  fullness  in  Scarpa's  triangle.  The  hip 
was  still  very  painful  and  fixed  in  a  position  of  flexion  and  adduc- 
tion.    For  this  reason  an  operation  was  decided  upon. 


July  3,  1899.  Operation  (Dr.  Cushing):  Ether  ;  anterior  incision. 
The  joint  capsule  was  distended  and  thickened  ;  no  evidence  of 
rupture.  On  incising  the  capsule,  about  an  ounce  of  seropurulent 
fluid  escaped.  A  part  of  the  cartilage  over  the  head  was  rough- 
ened and  slightly  elevated  from  the  bone.  The  joint  cavity  was 
full  of  tubercular  granulation  tissue.  In  places  one  could  see  that 
the  cartilage  of  the  acetabulum  was  eroded  and  lifted  from  its 
base.  A  portion  of  the  anterior  surface  of  the  head  and  neck  was 
chiseled  away,  showing  the  epiphysial  line.  No  focus  of  disease  in 
the  bone  was  found.  The  area  of  most  marked  erosion  of  the  carti- 
lage, and  the  erosion  of  the  bone  at  the  edge  of  the  epiphysis,  as 
shown  in  (Fig.  6,  a.  a.  a.)  were  chiseled  away.     After  disinfection 


Case  III.  Fig.  6. — a.  a.  a.  Areas  of  superficial  erosion,  b.  Areas 
removed. 

of  the  joint  and  bone  cavity,  dry  iodoform  was  dusted  in  the 
wound,  which  was  closed  without  drainage.  The  operation  lasted 
one  hour  and  five  minutes. 

For  a  few  days  previous  to  operation  the  pulse  ranged  between 
90  and  100,  and  for  three  days  after  operation  it  ranged  between 
120  and  150  ;  the  temperature  rose  to  102°.  By  the  seventh  day 
pulse  and  temperature  had  reached  normal.  The  patient  was 
comfortable. 

On  August  2nd  (thirty  days  after),  a  small  sinus  opened  in  the 
wound,  discharging  a  clear,  serous  fluid,  which  completely  healed 
on  August  29th.  Measurements  made  on  August  30th  showed  a 
lengthening  of  1  cm.  and  no  real  shortening.  The  flexion  had 
disappeared,  and  there  was  a  slight  tendency  to  outward  rotation. 
Motion  in  the  joint  was  much  less  restricted.  On  August  31st,  two 
months  after  the  operation,  the  patient  was  fitted  with  a  brace.  On 
September  6th  he  left  the  hospital  wearing  a  brace. 

In  this  case  the  usual  orthopedic  treatment  of  extension  and  rest 
in  bed  had  been  given  a  fair  trial,  but  did  not  relieve  the  symp- 
toms. At  the  operation,  tension  was  relieved  by  incision  and 
drainage  of  the  distended  capsule,  after  which  the  patient  was 
much  more  comfortable.     The  incision  of  the  capsule  also  allowed 
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correction  of  the  flexion,  and  a  short  time  after  the  operation  all 
movements  of  the  hip  joint  were  freer  and  without  pain. 

Case  IV. — Tuberculosis  of  left  hip,  of  <>ne  year's  duration.  Opera- 
tion :  Distended  eapsuie,  with  purulent  material ;  synovial  membrane 
convt  rted  into  granulation  tissue;  sliglit  erosion  of  head  and  neck 
and  acetabulum  ;  wound  closed  ;  healing  per  primam.  Result,  Janu- 
ary, 1899,  six  months,  excellent. 

Surgical  No.  9234.  W.  C,  colored  boy,  aet.  2  years.  Admitted 
July  26,  1899.  One  year  ago  the  child  complained  of  pain  and 
tenderness  in  the  left  hip,  and  in  a  few  days  began  to  limp.  The 
parents  noticed  that  the  leg  became  shorter  ;  the  pain  was  worse  at 
night,  and  there  were  night  cries.  The  child  continued  to  walk  a 
little. 

Examination. — The  general  condition  was  good;  no  evidence  of 
rickets.  The  left  leg  was  flexed  to  70  degrees  at  the  hip  and  45 
degrees  at  the  knee,  and  adducted.  Motions  at  the  hip  are 
restricted  in  all  directions,  but  not  at  the  knee.  It  was  difficult  to 
make  accurate  measurements,  but  there  appeared  to  be  no  real 
shortening. 

August  2nd  (six  days  after  admission).  Operation  (Dr.  Mitchell): 
Ether:  anterior  incision.  The  capsule  of  the  joint  was  thickened 
and  ccdematous.  On  incising  the  capsule,  an  ounce  of  thin, 
brownish,  purulent  and  necrotic  material  escaped.  The  synovial 
tissue  seemed  to  be  converted  into  granulation  tissue.  There  was 
noticed  a  slight  erosion  on  the  anterior  and  superior  surfaces  of 
the  neck  at  its  junction  with  the  head  ;  round  ligaments,  intact ; 
the  rim  of  the  acetabular  cavity  was  covered  with  grayish  granula- 
tion tissue  ;  both  of  these  areas,  as  well  as  the  capsule  of  the  joint, 
were  curetted.  The  wound  was  irrigated  with  salt  solution, 
dusted  with  dry  iodoform  powder,  and  closed  without  drainage. 
The  full  time  of  the  operation  was  fifty-five  minutes. 

Pulse  previous  to  the  operation  was  120;  during  the  operation, 
140.  The  chart  registers  an  average  pulse  of  120  previous  to 
operation  and  one  rise  of  temperature  to  103°,  which,  however, 
followed  tuberculin  given  on  the  27th  of  July.  Following  the 
operation  the  highest  temperature  was  101.5°,  the  evening  of  the 
first  day,  and  the  pulse  rose  to  180,  but  fell  that  evening  to' 130;  up 
to  November  27th.  when  patient  was  discharged,  the  average  pulse 
was  from  110  to  120.  With  the  exception  of  a  slight  rise  of  tempera- 
ture to  102°  on  October  2nd,  there  was  no  fever  after  August  4th,  48 
hours  after  operation.  The  patient  left  the  hospital  on  November 
27th  in  plaster.     The  wound  healed  per  primam. 

Case  V. — Tuberndosis  of  left  hip.  Subgluteal  extraarticular 
abscess.  Operation  :  Incision  of  abscess  and  arthrotomy  ;  tubercular 
synovitis  ;  erosion  of  head  and  neck  ;  posterior  perforation  of  capsule. 
Result,  January  1,  1899,  two  months,  improved. 

J.  W.  G..  colored  boy,  set.  2  years.  Admitted  November  9,  1899. 
The  parents  not  being  with  the  child  it  was  impossible  to  get  a 
history. 

Examination. — The  child  is  placed  flat  on  his  back.  The  left 
anterior  iliac  spine  (the  affected  side)  is  a  little  lower  than  the  right. 
There  is  a  marked  lumbar  lordosis  unless  the  left  hip  is  flexed  to  a 
position  of  90  degrees  ;  motion  at  the  hip  joint  in  this  position  is 
possible  in  all  directions,  but  only  to  a  few  degrees.  The  knee  is 
flexed  to  an  angle  of  90  degrees.  Extension  is  only  possible  to  a 
few  degrees  ;  no  rotation  of  thigh.  If  the  right  leg  is  placed  in  a 
similar  flexed  position  at  the  knee  and  hip,  there  is  an  appar- 
ent shortening  of  about  1  cm.,  but  no  real  shortening  of  the 
left  leg.  Between  the  anterior  iliac  spine  and  trochanter  on  the 
outer  surface  of  the  left  thigh  and  beneath  the  gluteal  muscles 
there  is  a  fluctuating  swelling. 

Operation.—  November  11,  1899.  Ether.  Under  complete  narco- 
sis the  leg  can  be  veiy  slightly  flexed  and  extended.  This  restric- 
tion almost  completely  disappeared  after  the  abscess  was  incised. 
The  abscess  was  situated  beneath  the  gluteal  muscles  and  fascia 


lata  and  contained  thick,  gelatinous,  purulent  material,  with 
shreds  of  necrotic  tissue,  and  was  found  to  communicate  with 
the  hip  joint  through  a  small  opening  in  the  posterior  wall  of  the 
capsule.  The  joint  capsule,  which  was  not  distended,  was  opened 
through  the  usual  anterior  incision.  The  synovial  membrane  was 
covered  with  tubercular  granulation  tissue.  On  account  of  the 
youth  of  the  child,  a  large  incision  was  not  made,  so  that  the  head, 
neck  and  acetabular  cavity  were  not  seen,  but  with  the  index 
finger  erosions  were  felt  on  the  anterior  surface  of  the  head  and 
neck,  which  were  curetted  Theabscessaud  thecapsuleof  the  joint 
were  also  curetted,  swabbed  with  pure  carbolic,  irrigated  with  salt 
solution  and  filled  with  emulsion  of  iodoform  and  oil.  The 
operation  took  fifty-five  minutes.  Very  little  ether  was  given. 
The  condition  of  the  patient  at  the  end  of  operation  was  excellent. 

January  15,  1900.  The  child  is  still  in  extension,  which  has 
reduced  the  flexion  of  both  knee  and  hip  from  90  to  35  degrees. 
There  are  no  night  cries.  The  patient  appears  to  be  perfectly  com- 
fortable.    The  wound  is  now  a  superficial  granulating  area. 

Case  VI.  Tubercidosis  of  left  hip,  of  seven  months'1  duration. 
No  relief  of  symptoms  after  one  month's  treatment  with  extension. 
Operation:  Tense  distended  capsule ;  no  bone  focus  of  disease;  slight 
erosion  of  the  head,  with  loosening  q)  articular  cartilage  ;  round  liga- 
ments separated  ;  wound  closed ;  healing  per  primam.  In  six  weeks 
the  wound  reopened.  Second  operation.  Result.  January,  1899.  after 
two  months,  excellent.      Wound  closed. 

Surgical  No.  9117.  G.  B..  aet.  4A  years;  admitted  June  26,  1899. 
One  and  one-half  years  ago  the  boy  fell  on  the  ice  and  bruised  his 
left  hip.  An  area  of  ecchymosis  over  the  hip  remained  some  days. 
Following  the  injury,  however,  there  was  no  special  pain  com- 
plained of  and  no  limp.  Eleven  months  later  (that  is,  7  months 
ago),  the  parents  noticed  that  the  child  began  to  limp,  and  com- 
plain of  pain,  first  in  the  calf  of  the  leg,  later  in  the  ankle,  then 
in  the  knee.  About  two  months  later  the  parents  noticed  that  the 
affected  leg  was  shorter  and  the  boy  walked  on  his  toes.  In  about 
a  month  he  began  to  have  night  cries.  For  the  past  two  weeks  the 
boy  has  been  unable  to  walk  on  account  of  pain. 

Examination  —The  left  leg  is  flexed  at  the  knee  and  thigh,  with 
marked  adduction  ;  no  rotation  ;  very  little  motion  at  the  hip  joint. 
The  patient  was  placed  in  extension  from  June  26th  to  July  24th.  He 
cried  a  good  deal  at  night,  when  asleep  or  awake.  All  attempts 
to  overcome  the  flexion  by  extension  were  unsuccessful.  Manipu- 
lation of  the  hip  joint  continued  to  be  painful  ;  for  this  reason 
operation  was  decided  upon. 

Operation.—  July  24,1899  (Dr.  Cushing)  :  Ether:  anterior  incision. 
After  separating  the  muscles  a  very  tense  distended  capsule  was 
exposed  ;  it  was  incised,  and  about  an  ounce  of  flocculent,  yellow, 
serous  fluid  was  evacuated.  The  joint,  head  and  neck  of  the  bone 
were  thoroughly  exposed.  The  round  ligament  seemed  to  be 
destroyed.  When  the  thigh  was  flexed,  one  got  a  good  view  of 
the  acetabular  cavity.  The  lining  cartilage  seemed  smooth.  The 
cartilage  over  the  head  of  the  bone  appeared  to  be  loose.  The  head 
epiphysial  line  was  exposed  by  chiseling.  No  focus  of  disease  was 
seen.  The  wound  was  irrigated  with  salt  solution,  dusted  with 
dry  iodoform  powder,  and  closed  without  drainage. 

Dr.  Cushing  noticed  that  under  an  anaesthetic  the  leg  could  not 
be  fully  extended.  As  soon  as  the  capsule  was  incised  and  the 
tension  was  relieved,  full  extension  was  possible.  Time  of  opera- 
tion about  fifty-five  minutes  ;  pulse  before  operation,  120  ;  during 
operation  about  140.  As  in  the  previous  cases  in  children  there 
was  a  slight  tachycardia  after  the  operation  for  five  days,  and  some 
fever  for  three  days.     The  wound  healed  per  primam. 

It  was  noticed  on  August  5th,  11  days  after  operation,  that  the 
leg  was  but  slightly  flexed,  very  little  adducted,  but  there  was 
slight  outward  rotation.  On  the  14th  of  August  there  was  no 
flexion.     At  this  time  he  was  sent  into  the  country  in  a  brace. 

On  September  6,  1899,  about  a  month  later,  he  was  readmitted 
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to  the  hospital,  not  in  as  good  condition  as  when  he  left.  He  had 
night  cries  and  some  pain.  Twenty  days  after  admission  a  sinus 
formed  in  the  wound  which  discharged  tubercular  pus. 

From  September  28th  to  November  4th  he  was  placed  in  exten- 
sion. November  3d,  measurements:  Apparent  shortening  of  1  cm., 
and  real  shortening  from  trochanter  to  anterior  iliac  spine  of  about 
1  cm.  No  abduction  or  adduction  or  flexion,  but  marked  outward 
rotation.  The  hip  is  pretty  firmly  fixed  in  this  position  except  that 
it  can  be  slightly  rotated  in. 

Operation,  November  4,  1899  (Bloodgood)  :  Ether.  It  was 
found  that  the  sinus  of  the  previous  operation  passed  through  the 
rectus  muscle  into  the  joint.  At  this  second  operation  the  joint  was 
exposed  by  an  incision  which  separated  the  tensor  vaginas  femoris 
and  gluteus  medius  on  the  outer  side  and  the  sartorius  and  rectus 
on  the  medial  side.  The  sinus  and  cavity  corresponding  to  the 
capsule  of  the  joint  were  lined  with  tubercular  granulation  tissue. 
It  was  found  that  the  head  and  neck  of  the  bone  were  intact.  A 
few  pieces  of  partly  separated  cartilage  were  removed  from  the 
head  of  the  femur.  The  outer  surface  of  the  neck  was  rough, 
soft  and  hemorrhagic.  On  extending  the  femur  and  pushing  it 
upwards,  the  head  of  the  bone  moved  a  little  in  each  direction. 
Under  ether  there  was  very  little  restriction  of  motion  at  the  hip 
joint.  The  soft  parts  and  bone  surface  were  curetted,  the  exposed 
surfaces  were  swabbed  with  pure  carbolic,  the  wound  irrigated 
with  salt  solution,  dusted  with  dry  iodoform  powder,  and  closed 
with  a  piece  of  protective  drain  into  the  joint  cavity-  No  loss  of 
blood  ;  no  shock.  Time  of  operation  was  about  sixty  minutes. 
Average  pulse  about  140. 

Following  the  operation  there  was  a  slight  tachycardia  for  a  few 
days,  but  no  rise  of  temperature.  The  operation  in  this  case  was  a 
secondary  one  and  of  less  extent  than  others.  The  patient  was  put 
up  in  plaster  and  later  in  extension,  and  was  much  more  comfort 
able  than  previous  to  operation.  The  wound  was  irrigated,  and  at 
frequent  intervals  swabbed  with  pure  carbolic  and  filled  with 
emulsion  of  oil. 

Note. — December  9,  1899,  35  days  after  operation.  Measure- 
ments between  iliac  spine  and  trochanter  and  iliac  spine  and 
malleoli  are  about  equal.  Position  of  leg  after  removal  of  extension 
is  as  follows  :  The  left  (affected)  anterior  iliac  spine  is  elevated  1 
cm.,  the  left  leg  is  rotated  out  perhaps  a  little  more  than  the  right 
(this  outward  rotation  is  much  less  than  previous  to  operation). 
The  apparent  shortening  (1  cm.)  corresponds  to  the  elevation  of  the 
iliac  spine.  There  is  no  flexion.  The  motions  of  the  hip  joint  are 
about  10  degrees  in  flexion  and  extension  ;  adduction  to  a  few 
degrees  ;  no  restriction  of  outward  rotation ;  a  marked  restriction 
of  inward  rotation  and  abduction.  Although  the  hip  is  pretty  well 
fixed,  the  position  could  not  be  a  better  one-  Attempts  at  motion 
are  not  painful.     The  wound  has  healed. 

December  15,  1899.  The  patient  is  in  the  hospital,  and  is  walking 
about  on  crutches,  in  a  brace. 

Case  VII.  Tuberculosis  of  left  hip,  of  one  year's  duration.  Sub- 
gluteal,  extra-articular  abscess  and  abscess  beneath  the  adductor 
muscles.  These  abscesses  developed  during  orthopedic  treatment. 
Operation:  Incision  of  subgluteal  abscess;  anterior  arthrotomy 
of  joint;  anterior  and  posterior  perforation  of  joint ;  abscess  beneath 
adductors  drained  through  joint ;  tubercular  focus  in  neck.  Result, 
January,  1899.  two  months,  improved. 

Surgical  No.  8201.  Boy,  set.  8  years.  Admitted  October  6,  1898, 
one  year  ago.  The  arthritis  of  the  left  hip  had  been  present  one 
year,  following  traumatism.  The  limb  was  in  a  position  of  flexion 
(28  degrees)  and  adduction  (21  degrees),  with  slight  internal  rota- 
tion. Apparent  shortening,  4  cm. ;  real  shortening  (anterior  iliac 
spine  to  trochanter),  1  cm.  Muscle  spasm  was  marked.  There  was 
no  evidence  of  abscess.  The  patient  was  placed  in  bed  in  an 
extension  apparatus,  which  at  once  relieved  the  pain.  He  was 
discharged  February  28,  1899  (five  months),  wearing  a  splint,  and 


appeared  to  be  in  excellent  health.  This  patient  was  readmitted 
October  1,  1899,  not  because  he  was  suffering  any  pain  or 
discomfort,  but  in  answer  to  a  letter  inquiring  as  to  his  present 
condition.  He  was  still  wearing  the  splint  and  walking  with 
crutches.  When  the  splint  was  removed  and  the  patient  placed  in 
bed,  and  the  anterior  iliac  spines  fixed  to  the  same  horizontal  plane, 
the  left  affected  leg  was  so  adducted  that  it  crossed  its  fellow  on  a 
level  with  the  patella.  There  was  a  large  abscess  behind  the  great 
trochanter  in  the  gluteal  region,  and  a  slight  fullness  beneath  the 
adductor  muscles.  The  patient  was  observed  in  the  hospital  from 
October  1st  to  October  28th.  There  was  no  fever.  He  suffered  no 
pain  except  when  the  apparatus  was  removed  or  when  forced 
motions  were  attempted  at  the  hip. 

Operation.— October  29,  1899.  Ether.  The  gluteal  abscess  was 
incised.  It  was  situated  between  the  gluteus  minimus  and  medius 
and  extended  down  to  the  middle  third  of  the  leg  beneath  the 
fascia  lata.  Passing  the  index  finger,  one  could  feel  the  capsule  of 
the  joint  on  its  posterior  surface.  In  this  position  a  probe  found 
communication  with  the  joint  cavity. 

The  usual  exploratory  incision  on  the  anterior  surface  of  the 
thigh  was  then  made.  The  capsule  of  the  joint  when  exposed  was 
slightly  distended,  but  on  i:s  outer  surface  there  was  no  exudate 
and  no  adhesions.  When  incised,  it  was  slightly  thickened,  and 
the  joint  cavity  contained  a  moderate  amount  of  seropurulent 
material  filled  with  cheesy  necrotic  masses.  The  head  and  neck 
of  the  bone  were  easily  felt  and  seen,  and  on  the  anterior  and 
slightly  inferior  surface  of  the  neck,  near  its  junction  with  the 
head,  a  small  tubercular  bone  focus  was  found.  (Similar  to 
Case  I,  Fig.  1.)  This  was  removed  with  a  chisel.  The  head 
of  the  bone  seemed  firmly  in  place  in  the  joint  cavity,  and 
there  was  very  little  restriction  of  motion.  The  rim  of  carti- 
lage which  could  be  seen  was  not  eroded.  By  pressure  over 
the  thigh  in  the  adductor  region,  a  great  amount  of  tubercu- 
lar pus  was  expressed  into  the  joint  cavity,  and  the  finger  and 
probe  demonstrated  a  second  opening  in  the  capsule  of  the  joint 
leading  to  a  large  abscess  cavity  on  the  lateral  surface  of  the  thigh, 
beneath  the  adductor  muscles.  This  opening  was  enlarged  and 
the  cavity  curetted  out.  The  patient  had  a  comfortable  convales- 
cence. January,  1900.  Extension  has  corrected  to  some  extent  the 
adduction  and  flexion.  The  patient  walks  well  in  his  brace.  The 
wounds  are  almost  healed.  The  marked  adduction  will  need  further 
operative  treatment. 

Case  VIII.  —  Tuberculosis  of  right  hip;  orthopedic  treatment  for 
12  months,  during  which  time  an  iliac  abscess,  from  perforation  of 
the  acetabulum,  developed.  Operation :  Incision  of  abscess  and 
arthrotomy  of  joint  ;  tubercular  synovitis  ;  slight  erosions  of  head  and 
neck,  with  partial  separation  of  the  articular  cartilage  of  head  and 
acetabulum.     Residt,  January  1899,  two  months,  excellent. 

Surgical  No.  8086.  R.  H.,  ast.  4.  First  admitted  September  7th, 
1898,  with  the  following  history  :  About  five  months  ago  it  was 
noticed  that  the  child  limped;  at  the  same  time  the  parents  noticed 
that  the  right  ankle  was  swollen.  Six  weeks  later  the  child 
wakened  at  night,  crj-ing  from  pain  in  the  hip  ;  next  day  was 
unable  to  walk  ;  this  pain  and  inability  to  walk  disappeared  in  a 
few  days,  the  night  cries  and  pain  at  night  continuing.  About 
eight  weeks  ago  a  slight  trauma  was  received  by  the  right  knee; 
The  knee  became  swollen  and  was  put  up  in  plaster  by  a  physician. 
Night  cries  continued.     The  hip  became  more  stiff. 

Examination.  The  child  walked  into  the  hospital.  The  limb  is 
flexed;  slightly  adducted;  no  rotation  of  foot;  apparent  shortening 
of  about  1  cm;  no  real  shortening  between  anterior  iliac  spine  and 
trochanter;  no  fullness  in  Scarpa's  triangle;  adduction  is  impossible, 
and  there  is  about  10  degrees  of  abduction.  Patient  was  placed  in 
extension  September  2oth.  18  days  later,  he  was  discharged  from 
the  hospital,  wearing  a  brace  and  using  crutches,  with  a  high  shoe 
on  the  left  foot.  March  29,  1899,  7i  months,  patient  was  readmitted. 
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Examination.  Perfectly  comfortable.  Night  cries  have  ceased. 
Examination  reveals  no  muscle  spasm.  There  is  no  flexion, 
abduction  or  adduction.  Apparent  shortening  is  \i  cm.  There  is 
very  little  motion  at  the  hip.  No  real  shortening  between  trochanter 
and  anterior  iliac  spine.  May  6th,  37  days,  discharged,  wearing  a 
splint  and  using  high  crutches  and  high  shoe.  On  October  27,  1899, 
tive  months  latter,  he  was  readmitted,  not  because  of  any  pain  or 
discomfort,  but  on  account  of  swelling  which  had  been  noted  for 
two  weeks  over  the  outer  third  of  Poupart's  ligament.  Measure- 
ments :  No  apparent  shortening;  no  real  shortening.  Leg  is  in  a 
straight  position,  slightly  rotated  out.  Flexion  is  possible  to  30 
degrees;  abduction  to  10  degrees,  but  adduction  is  impossible. 
There  is  only  slight  muscle  spasm,  associated  with  attempts  at 
motion.    On  account  of  the  abscess  an  operation  was  decided  upon. 

Operation.— November  4,  1899.  Ether.  Usual  anterior  incision, 
which  also  opened  into  the  abscess.  The  abscess  cavity  was  be- 
tween the  skin  and  fascia  of  the  muscle.  From  it  a  sinus  led  below 
Poupart's  ligament,  passing  between  the  sartorius  and  tensor 
vaginse  femoris.  then  into  the  iliac  fossa,  anterior  to  the  sheath  of 
the  iliac  muscle.  After  curetting  this  abscess  cavity  the  joint  cap- 
sule was  exposed  by  separating  the  rectus  from  the  tensor  vaginse 
femoris.  No  infiltration  of  the  tissues  outside  the  capsule.  By 
pressure  over  the  capsule  a  purulent  material  was  expressed  from 
the  sinus,  but  on  opening  the  capsule  of  the  joint  a  direct  commu- 
nication could  not  be  found.  The  cartilage  of  the  head  of  the 
femur  was  soft  and  separated  easily  :  it  was  removed  by  catching 
it  with  a  clamp.  The  base  consisted  of  soft  hemorrhagic  bone,  the 
gross  picture  of  tuberculosis.  The  anterior  surface  of  the  head  and 
neck  was  chiseled.  There  was  no  evidence  of  disease  in  the  neck, 
which  seemed  to  be  confined  to  the  head  of  the  bone,  especially 
beneath  the  cartilage.  The  round  ligaments  had  been  torn  and 
that  portion  of  the  acetabular  cavity  which  was  exposed  showed 
evidence  of  disease.  The  cartilage  was  soft,  and  some  could  be 
pulled  away,  leaving  a  base  of  soft  hemorrhagic  bone.  No  attempt 
was  made  to  find  out  the  direct  communication  between  the  joint 
and  the  iliac  abscess,  as  it  would  have  required  too  much  destruc- 
tion of  bone.  The  abscess  cavity  was  traced  into  the  pelvis  between 
the  iliac  and  the  psoas  muscle.  The  wounds  were  swabbed  out 
with  pure  carbolic,  irrigated  with  salt  solution  and  dusted  with 
dry  iodoform.  A  protective  drain  was  left  into  the  abscess  cavity 
and  into  the  joint.  Time  of  operation  was  about  one  hour  and 
thirty-five  minutes.     Patient  was  in  excellent  condition. 

Following  the  operation  there  was  the  usual  tachycardia  pulse 
of  130  to  160  for  about  ten  hours  ;  no  rise  in  temperature  ;  no  pain 
or  discomfort. 

Examination. — December  1,  1899,  twenty-seven  days  since  opera- 
tion. There  is  no  apparent  shortening.  The  anterior  iliac  spines 
are  about  even.  Both  legs  are  straight  ;  no  outward  rotation  ;  no 
real  shortening  ;  position  of  the  leg  is  perfect.  Flexion,  extension, 
abduction  and  adduction  and  outward  rotation  are  possible  only 
to  a  few  degrees.  Inward  rotation  from  a  position  of  outward 
rotation  is  possible  to  a  greater  extent  than  outward  rotation. 
Attempts  at  motion  give  no  pain. 

Wound  healed  except  a  small  granulating  area  and  a  sinus  com- 
municating with  the  abscess  cavity.  Patient  is  ordered  brace,  high 
shoe  and  crutches. 

January,  1900.     No  change. 

Case  IX.  Tuberculosis  of  right  hip.  Slight  symptoms  four  months; 
very  acute  symptoms  three  days.  Operation  at  once.  Capsule  dis- 
tended, very  tense;  synovial  membrane  hyperemic;  on  chiseling 
outer  table  of  neck,  a  definite  bone  focus  found  in  the  neck  near 
epiphysial  line.     January  1,  i900,  six  weeks,  excellent  result. 

Surgical  No.  9699.  N.  K..  set.  40.  Admitted  November  32,  1899. 
In  July  (four  months  ago)  patient  began  to  have  pain  in  the  right 
hip,  and  he  stopped  work  and  rested  for  about  two  weeks.  Was 
comfortable  when  he  kept  quiet.     Returning  to  work,  he  was  free 


from  pain  for  a  couple  of  weeks,  but  since  that  time  he  has  found 
that  he  has  to  rest  quite  frequently  during  the  day  when  these 
attacks  of  pain  come  on.  He  is  a  butcher  by  trade  and  has  to  stand 
a  good  deal.  Three  days  before  admission,  while  at  work,  he  was 
seized  suddenly  with  severe  pain,  so  intense  that  he  went  home  to 
bed,  and  sent  for  a  physician  who  gave  him  morphia,  but  this  did 
not  relieve  the  pain.  He  was  brought  to  the  hospital  on  a  stretcher 
in  the  ambulance. 

The  right  leg  was  fixed  in  a  position  of  flexion  of  about  45  de- 
grees. Any  attempt  at  motion  was  intensely  painful.  Extension 
was  at  once  applied  in  this  flexed  position,  which  in  a  few  hours 
relieved  the  patient  of  the  pain.  Next  morning  he  was  more  com- 
fortable. On  examination  there  was  a  distinct  fullness  in  Scarpa's 
triangle.  The  history  and  the  present  condition  were  similar  to 
the  attack  in  the  left  hip  joint  (Case  I).  There  is  no  apparent  or 
real  shortening.  The  result  in  the  left  hip  is  a  perfect  one.  The 
patient  was  in  extension  with  complete  relief  of  symptoms  from 
November  22nd  to  November  27th,  but  any  attempt  at  motion  gave 
him  pain.  Chart  records  a  temperature  between  99°  and  101°  ; 
pulse  of  70  to  80. 


Case  IX.  Fig.  7. — a.  Tubercular  osteomyelitic  focus,  b.  Area  of 
outer  table  chiseled  to  expose  aud  remove  a  and  6.  c.  Area  of  softened 
cancellous  bone. 

Operation.— November  27,  1899.  Cocaine  and  chloroform.  The 
usual  anterior  incision  was  made  without  difficulty  under  cocaine, 
but  it  was  found  that  the  retraction  of  the  muscles  necessary  to 
expose  the  hip  joint  was  so  painful  that  chloroform  was  given. 
As  soon  as  the  patient  was  under  the  anaesthetic  it  was  still  found 
that  complete  extension  was  impossible.  The  capsule  of  the  joint 
was  distended.  On  incision  a  fluid  spurted  out.  demonstrating  the 
great  tension.  It  was  a  seropurulent  fluid  filled  with  coagulated 
lymph.  On  examining  the  capsule  carefully,  it  was  found  that 
the  synovial  membrane  was  intensely  injected  and  hyperemic. 
There  was  no  evidence  of  granulation  tissue.  The  head  of  the  bone 
was  easily  seen  in  the  acetabular  cavity,  and  the  cartilage,  both  on 
the  head  and  acetabular  rim,  seemed  normal  and   was  not  sepa- 
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rated.  No  disease  could  be  seen  at  the  head  or  neck  or  trochanter 
of  the  femur.  The  bone  of  the  anterior  surface  of  the  neck,  between 
head  and  trochanter,  was  chiseled  ( Fig. 76) ,  and  in  the  epiphysial  line, 
between  the  head  and  neck,  on  the  anterior  and  inferior  surface,  a 
small  focus  (about  5  mm.  in  diameter)  of  definitely  tuberculous 
bone  was  found  (Fig.  7  a).  Surrounding  this  and  extending  into 
the  head  and  neck,  the  bone  was  soft  and  hemorrhagic  (Fig.  7c.)  The 
tuberculous  area  and  this  softer  cancellous  bone  were  removed  with 
the  curette.  The  appearance  of  the  bone  lining  the  cavity  was  nor- 
mal except  perhaps  slightly  hemorrhagic  but  firm.  The  bone  cavity 
and  joint  capsule  were  swabbed  out  with  pure  carbolic,  irrigated 
with  salt  solution,  and  the  bone  cavity  allowed  to  fill  with  blood 
mixed  with  iodoform.  The  wound  was  closed  with  a  small  drain 
extending  into  the  capsule  but  not  into  the  bone  cavity.  Operation 
required  two  hours  and  ten  minutes.  There  was  no  shock,  and  the 
condition  of  the  patient  at  the  end  of  the  operation  was  excellent. 

Examination.— December  16,  1899.  Wound  is  healed  with  the 
exception  of  a  small  sinus  which  was  filled  with  iodoform  and 
organized  blood  clot.  Patient  has  had  absolutely  no  discomfort 
since  operation,  and  for  about  seven  days  has  moved  his  right  hip 
in  every  direction,  and  we  find  on  examination  to  day  that  one  is 
able  to  flex,  abductaud  adduct,  rotate  in  and  rotate  the  hip  outwards 
to  quite  a  marked  degree,  but  not  completely.  These  motions  are 
without  pain.  January  12,  1900.  The  patient  is  up  on  crutches  ; 
the  wound  is  healed  except  a  small  superficial  area.  Passive  and 
active  motions  with  hip  are  but  slightly  restricted  and  give  no  pain. 

For  some  years  before  this  report,  which  I  made  to  the  Society 
in  May,  1899,  I  had  given  a  good  deal  of  consideration  to  the 
subject  of  tuberculosis  of  the  joints,  and  especially  of  the  hip, 
and  had  been  forced  to  the  conclusion  that  there  was  much 
room  for  improvement  upon  the  usual  orthopedic  treatment.  I 
had  in  mind  early  exploratory  operations  in  which  the  surgeon 
might  be  fortunate  to  find  the  focus  of  the  disease  in  the  bone 
at  a  period  when  its  complete  excision ;  or,  if  the  tubercular 
osteomyelitis  were  more  extensive,  a  partial  excision  might  be 
done  without  interfering  with  the  continuity  of  the  bone  or 
function  of  the  joint.  From  early  experiences,  especially  in 
the  knee,  arthrotomy  with  irrigations  with  antiseptics  and 
injections  of  large  quantities  of  iodoform  seems  to  have  been 
the  best  procedure  for  treatment  of  the  tuberculosis  of  the 
synovial  membrane. 

The  majority  of  surgeons  now  follow  the  more  conservative 
and  orthopedic  treatment.  In  the  past  many,  and  at  present, 
without  doubt,  some,  surgeons  resort  to  operation,  even  early  in 
the  disease,  but  as  a  rule  such  operations  have  been  accom- 
panied with  excision  of  at  least  the  head  of  the  femur  and 
frequently  more,  of  the  neck  and  trochanter. 

My  first  object  in  the  early  operation  for  tuberculosis  of  the 
hip  was  to  avoid  a  complete  removal  of  the  head  or  of  an 
amount  of  bone  sufficient  to  interfere  with  the  continuity  of 
the  upper  end  of  the  femur,  or  function  of  the  joint,  to  excise 
the  diseased  bone  only  in  small  areas  by  a  gouge  and  curette, 
trusting  to  antiseptic  irrigation,  and  especially  to  the  healing 
process,  to  check  the  further  extension  of  the  tubercular  pro- 
cesses, and  to  encourage  healing  of  the  tissues  already  diseased, 
both  of  bone  and  soft  parts.  Every  surgeon  must  have 
observed,  especially  in  excisions  of  the  knee,  that  tuberculous 
bone  has  frequently  been  left  behind,  but  that  the  disease  has 
been  cured.  Change  of  circulation,  due  to  the  operative  inter- 
ference, and  the  scar  tissue  of  the  healing  process,  both  seem 
to  exert  a  curative  influence  on  the  tubercular  tissues. 


The  more  frequently  one  operates,  and  the  earlier  in  the 
disease,  the  more  frequently  he  may  be  fortunate  in  finding 
single  focus,  of  tubercular  osteomyelitis  which  can  be  com- 
pletely excised  without  injury  to  the  continuity  of  the  bone  or 
function  of  the  joint  as  in  Cases  I  and  IX.  As  our  experience 
grows,  I  trust  we  will  find  that  early  operations  check  the 
disease  with  more  certainty  and  in  a  greater  number  of  cases 
than  the  usual  orthopedic  treatment.  I  trust  also  we  will 
find  that  it  shortens  the  period  of  treatment. 

In  five  of  these  cases  the  joint  capsule  was  greatly  distended. 
It  would  seem  beyond  question  that  arthrotomy  and  irrigation 
in  such  cases  are  the  only  reasonable  treatment.  The  symptoms 
due  to  tension  are  relieved,  and  both  the  infiltrated  and  unin- 
filtrated  tissues,  relieved  of  this  pressure,  are  better  able  to 
take  care  of  the  tubercular  process.  In  addition,  the  arthrotomy 
allows  a  thorough  local  disinfection  of  the  surfaces  of  the 
capsule  and  bone,  and  with  the  aid  of  a  small  gouge  one  is 
able  to  explore  the  trochanter  and  neck  and  head  of  the  femur 
without  endangering  the  continuity  of  the  bone.  In  this  early 
exploration,  any  focus  of  bone  can  be  completely  or  partly 
excised  according  to  its  extent.  Loose  articular  cartilage,  both 
on  the  head  of  the  femur  and  on  the  acetabulum,  can  be 
removed  and  the  diseased  bone  beneath  subjected  to  local  dis- 
infection. 

From  these  observations  it  would  seem  that  in  many  cases  of 
tuberculosis  of  the  hip,  synovitis  with  effusion  is  present  early 
in  the  disease  ;  in  a  number  of  cases  the  capsule  ruptures  and 
extra-articular  abscesses  form.  An  anterior  arthrotomy,  if 
performed  before  rupture  takes  place,  would  effectually  prevent 
this  complication. 

In  three  of  our  Cases,  Nos.  V,  VII  and  VIII,  extra-articular 
abscesses  were  preseut  at  the  operation.  The  joint  capsule  in 
these  three  cases  was  not  distended  but  perforation  and 
communication  with  the  abscess  cavity  were  found  in  each 
case.  In  addition  to  the  incision  of  the  abscess,  the  joint  was 
opened  by  the  usual  anterior  incision  and  drained.  In  Case 
VII  there  were  two  abscesses;  the  one  beneath  the  adductor 
muscles,  on  the  inner  lateral  surface  of  the  thigh  was  drained 
through  the  joint  capsule.  Microscopic  examination  of  the 
wall  of  abscesses  from  tuberculous  bone,  demonstrates,  especi- 
ally early  in  the  disease,  that  the  wall  of  such  "  cold  "  abscesses 
is  composed  of  ordinary  granulation  tissue.  We  seldom  find 
evidence  of  tuberculosis.  Clinical  observations  demonstrate 
that  extensive  excisions  of  the  abscess  wall  are  not  necessary. 
The  most  important  point  in  the  treatment  is  the  removal  of 
the  source  of  infection  in  the  bone.  For  this  reason  in  oper- 
ations for  tuberculosis  of  the  hip  in  which  extra-articular 
abscesses  are  present,  I  believe  it  is  better  in  every  case  to  simply 
incise  the  abscess,  curetting  and  thoroughly  disinfecting  in 
addition,  if  you  wish,  but  most  important  of  all  in  every  case 
to  explore  the  joint  and  search  for  the  focus  of  tubercular 
osteomyelitis.  We  however,  will  have  to  wait  before  forming 
definite  conclusions,  and  compare  the  immediate  and  ultimate 
results  in  these  cases  with  those  in  which  the  extra-articular 
abscesses  have  simply  been  incised.  Kecent  observations, 
however,  have  impressed  me  with  the  value  of  early  exploratory 
arthrotomies  in  tuberculosis  of  the  hip,  not  only  for  a  confirm- 
ation of  the  diagnosis  early  iu  the  disease,  but  for  treatment. 
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In  all  the  joints,  especially  the  hip  and  knee,  the  synovial  sac 
can  be  thoroughly  disinfected  and  filled  with  iodoform,  and 
with  a  small  chisel  the  more  common  positions  for  the  tuber- 
cular focus  can  be  explored.  To  open  and  irrigate  a  normal 
joint,  even  with  1 :  1000  bichloride  of  mercury  solution,  is  not 
followed  by  any  restriction  of  motion,  and  Case  I  demonstrates 
that  the  hip  joint  can  be  drained  for  six  weeks  and  yet  almost 
complete  restoration  of  the  function  result.  Anterior  arthrot- 
omy  of  the  hip  is  a  simple  operation  and  its  dangers  should 
be  confined  almost  entirely  to  the  danger  of  the  anaesthetic. 
However,  it  must  always  be  borne  in  mind  that  a  virulent 
pyogenic  infection  of  the  wound  at  the  operation  or  later  would 
be  a  serious  complication,  and  if  we  found  that  this  occurred 
with  any  degree  of  frequency,  it  would  most  certainly  detract 
from  the  results,  even  in  comparison  with  the  orthopedic 
treatment.  More  extended  experience  will  be  necessary  before 
we  can  judge  of  the  risk  of  infection.  (There  has  been  no 
iufection  in  our  series  of  12  cases.) 

The  anterior  incision  in  cases  of  tuberculosis  of  the  hip  is 
not  a  new  procedure.  Mr.  Barker  (Manual  of  Surgical  Oper- 
ations, 1887)  describes  it  as  R.  W.  Parker's  operation.  More 
recently,  in  Treves'  System  of  Surgery,  Mr.  Barker  again  gives 
this  incision  first  place,  and  in  addition  states  that  Professor 
Hueter,  of  Greifswald,  described  asimilar  method  independently 
but  at  about  the  same  date  of  Mr.  Parker's.  (Transactions  of 
Clinical  Society  of  London,  1880,  page  105.)  Bradford  and 
Lovett  (Orthopedic  Surgery,  second  edition,  1899)  describe  the 
anterior  incision  for  the  excision  of  the  joint,  but  prefer  the 
posterior  incision.  As  far  as  I  am  able  to  find  in  the  more 
recent  authorities,  the  suggestions  made  and  the  methods  fol- 
lowed in  these  cases  are  sufficiently  original  to  justify  their 
publication. 

To  repeat,  the  chief  object  in  the  early  operation  for  tuber- 
culosis of  the  hip  is  to  take  the  disease  in  its  early  stage,  to 
relieve  the  tension  of  the  distended  capsule,  to  check  and 
cure  the  tubercular  synovitis  by  disinfection  and  drainage,  to 
explore  the  bone  with  the  hope  of  finding  the  tubercular 
osteomyelitis,  in  which  case  it  can  be  partially  or  completely 
excised  ;  trusting  also  to  disinfection,  drainage  and  the  healing 
process  to  check  and  later  cure  the  disease  of  the  bone  without 
injury  to  its  continuity.  The  acetabular  cavity  can  be  ex- 
plored, as  shown  in  (Fig.  55)  by  chiseling  through  the  head  ; 
more  extensive  operations  on  the  acetabulum,  however,  could 
not  be  performed  without  removal  or  temporary  dislocation  of 
the  head.  It  is  too  early  to  judge  of  the  results,  except  in 
Case  I,  in  which  the  patient  has  now  a  perfectly  functional 
joint  one  year  after  operation. 

In  operations  for  tuberculosis  of  the  joints,  one  must  always 
bear  in  mind  the  possibility  of  disseminating  the  tubercle 
bacilli.  In  operations  on  joints  where  the  Esmarch  can  be 
used,  this  danger  may  not  be  as  great  as  in  operations  on  the 
hip  and  shoulder.  It  will  require,  however,  a  number  of  years 
and  careful  observation  to  get  at  data  for  this  study.  The 
method  of  operation  is  clearly  described  in  the  details  of  the 
history  of  the  nine  cases  reported.  The  most  important 
anatomical  point  is  to  bear  in  mind  the  deep  external  circum- 
flex vessels.  Sometimes  it  is  not  necessary  to  divide  these,  but 
if  it  is  found  that  more  room  is  required,  these  vessels  should 


be  carefully  ligated.  The  joint  can  be  exposed  easily  without 
dividing  the  muscle  by  separating  the  tensor  vagina'  femoris 
and  the  glutei  muscles  on  the  outer  side  and  the  sartorius  and 
rectus  to  the  inner  (medial)  side.  I  believe  it  is  a  better  plan 
to  lengthen  the  incision  rather  than  to  make  a  cross  cut  of  the 
muscles.  The  separation  of  the  muscle  leaves  a  cleaner 
and  a  less  ragged  wound,  and  perhaps  detracts  much  from 
the  danger,  not  only  of  pyogenic  infection  but  of  tubercular 
dissemination.  Through  this  wound,  by  separating  the  mus- 
cles, one  can  clearly  see  the  capsule  of  the  joint  and  the 
trochanter  and  upper  portion  of  the  shaft  of  the  femur.  On 
dividing  the  capsule,  one  can  explore  with  great  ease  the  neck 
and  head  of  the  femur.  In  these  operations  the  head  has  not 
been  dislocated  from  the  acetabular  cavity,  but  if  one  found 
the  round  ligaments  destroyed,  with  extensive  disease  of  the 
head  and  acetabular  cavity,  the  head  of  the  bone  could  easily 
be  temporarily  displaced  to  allow  a  better  treatment  of  the 
head  itself  and  the  acetabular  cavity,  after  which  it  could  be 
replaced.  This  course  was  followed  in  a  recent  case  by  Pro- 
fessor Halsted. 

Discussion. 

Dk.  Halsted. — To  indicate  what  we  may  hope  for  as 
a  final  result  in  certain  cases  of  hip-joint  disease,  even  when  a 
considerable  portion  of  the  head  of  the  femur  has  been  removed, 
and  in  support  of  what  Dr.  Bloodgood  has  said,  I  will  refer 
very  briefly  to  a  case  which  I  intend  very  soon  to  report  in  full 
with  other  interesting  hip-joint  cases.  The  patient,  a  boy, 
thirteen  years  old  on  admission,  had  an  acute  osteomyelitis  in 
1895,  at  the  age  of  eleven,  which  involved  the  entire  diaphysis 
of  the  right  femur.  Eleven  months  he  spent  in  bed,  and  for 
seven  months  could  not  lie  on  the  affected  side.  After  walk- 
ing about  with  a  cane  and  without  much  pain  for  more  than  a 
month  he  had  to  take  to  his  bed  again  for  about  a  week  during 
a  second  acute  attack  of  pain  in  the  same  bone.  Two  or  three 
months  later  two  abscesses  appeared,  one  behind  the  knee  and 
one  internal  to  the  trochanter.  The  boy  was  thenceforth  for 
nearly  a  year  quite  comfortable  and  considered  himself  suf- 
ficiently well,  until  the  1st  of  November,  1897,  when  he  was 
hit  in  the  right  groin  by  a  wagon-pole.  He  suffered  greatly 
from  this  blow,  and  the  following  morning  could  not  flex  his 
.  thigh.  Two  weeks  later,  November  19,  1897,  he  was  brought 
to  us  by  his  physician,  who  stated  that  for  several  days  he  had 
been  having  very  high  fever  with  daily  intermissions.  The 
boy  was  emaciated;  his  expression  anxious  and  indicative  of 
suffering.  He  lay  on  his  back;  the  right  thigh  was  abducted, 
rotated  outwards  and  slightly  flexed ;  the  groove  in  the  right 
groin  was  obliterated  and  there  was  an  appreciable  fullness 
over  the  head  and  neck  of  the  femur.  Pressure  over  the  joint 
and  all  attempts  to  move  the  head  of  the  femur  caused  pain. 
About  the  level  of  the  top  of  the  trochanter  of  the  right  femur, 
but  internal  and  anterior  to  it,  was  a  sinus  from  which  pus 
escaped.  Behind  the  inner  hamstring  tendons  was  the  orifice 
of  a  second  sinus  discharging  more  pus  than  the  other.  The 
femur  was  much  enlarged,  and  the  soft  parts  of  the  thigh  were 
swollen.  An  involucrum  had  evidently  replaced  the  entire 
diaphysis.  A  probe  in  the  popliteal  sinus  touched  rough  bone. 
The  measurements,  which  developed  a  fact  or  two  of  interest, 
I  will  give  at  another  time. 


20 


JOHNS  HOPKINS  HOSPITAL   BULLETIN. 


[No.  106. 


1st  Operation.  Nov.  2J,,  1S97.— Excision  of  One-Half 
(Anterior)  of  the  Head,  Neck  and  Upper  Portion  of 
Trochanter  of  the  Eight  Femuk  by  Frontal  Section. 
There  was  a  small  abscess  containing  only  a  few  drachms  of 
pus  just  below  and  in  front  of  the  capsule  of  the  hip  joint, 
which  communicated  with  this  joint.  The  wall  of  the  abscess 
was  carefully  excised.  Having  made  the  frontal  section  of  the 
trochanter,  neck  and  head  of  femur,  the  extent  of  the  disease 
in  these  parts  could  be  accurately  determined.  The  upper  end 
of  the  soft  sequestrum  was  cut  off.  The  disease  had  involved 
the  neck  and  head  and  had  finally,  perhaps  just  after  the  blow 
from  the  pole,  infected  the  hip  joint.  By  some  oversight  no 
drawing  was  made  of  the  lesions  in  the  head,  neck  and  troch- 
anter. Nowhere  were  there  signs  of  active  bone  disease; 
there  was  a  little  sequestrum  near  the  top  of  the  trochanter, 
and  a  little,  very  slender  bit  of  sequestrated  bone  in  the  neck; 
the  shape  of  the  head  and  of  the  neck  was  not  altered  by  the 
disease;  the  head  of  the  bone  had  lost  some  of  its  cartilage, 
and  granulations  were  growing  from  the  denuded  parts.  The 
infection  of  the  joint  was  probably  recent,  and  it  could 
be  demonstrated  how  this  might  have  taken  place.  It  was 
not  contemplated  at  the  outset  to  do  more  at  the  first 
operation  than  to  relieve  the  trouble  about  the  hip  joint, 
for  the  patient's  condition  contraindicated  an  extensive 
operation.  The  patient  recovered  promptly  from  this  and 
from  two  subsequent  operations  upon  the  middle  and  lower 
thigh.  As  you  may  see  in  the  photographs,  the  boy  can  extend 
his  thigh  perfectly,  and  can  flex  it  to  nearly  a  right  angle. 
He  walks  without  a  cane  and  says  that  he  finds  the  right  thigh 
as  useful  as  the  left.  The  operated  thigh  is  from  1  to  1.5  cm. 
longer   than    the   other;    and   there   are   2  cm.  of  apparent 


lengthening  on  the  right  or  operated  side.  This  apparent 
lengthening  is  due  in  part  to  abduction  and  will  undoubtedly 
disappear. 

This  case  sheds  a  new  light  upon  the  surgery  of  the  hip- 
joint,  proving  as  it  does  that  not  only  a  useful  but  function- 
ally an  almost  perfect  joint  may  be  obtained  even  when  one- 
half  of  the  head  and  neck  of  the  femur  have  been  removed  by, 
approximately,  a  frontal  section.  We  may,  therefore,  attack 
tuberculous  cases  in  the  early  stages  in  some  such  conservative 
way,  taking  a  fine  and  very  thin  slice  from  the  anterior  surface 
of  the  neck  or  head,  or  trochanter,  or  from  all,  and  having 
located  the  disease,  excise  only  as  much  as  may  be  necessary. 
The  acetabulum  can  be  explored  in  a  similar  manner.  If  the 
disease  is  operated  upon  early  it  would  probably  rarely  if  ever 
be  necessary  to  remove  the  whole  head  of  the  femur ;  and  we 
may  find  that  having  removed  a  part  of  the  disease  the 
remainder,  as  in  tuberculous  peritonitis,  may  take  care  of  itself 
the  better  for  having  been  interfered  with  aud  assisted. 

The  hip  joint,  a  simple  ball  and  socket  joint,  promises  more 
for  these  conservative  operations  than  any  other  joint ;  large 
surfaces  covered  with  cartilage  do  not  lend  themselves  so 
readily  to  the  formation  of  strong  adhesions  and  ankylosis  as 
the  less  simple  joints;  of  all  the  joints  the  knee  is  perhaps  the 
least  suitable  for  conservative  surgery.  With  its  ligaments 
and  reduplication  of  synovial  membrane,  with  its  fibro-carti- 
lages  and  numerous  recesses  and  pockets  it  furnishes  conditions 
well  suited  to  the  propagation  of  the  tubercle  bacillus ;  and 
when  the  crucial  and  lateral  ligaments  have  been  much  weak- 
ened by  the  disease,  an  ankylosed  joint  is  usually  more 
serviceable  and  more  comfortable  than  one  in  which  motion  has 
been  secured. 


GUNSHOT  INJURIES  BY  THE  WEAPONS  OF  REDUCED  CALIBRE.* 

By  L.  A.  LaGarde,  Surgeon,   U.  S.  A. 


My  first  acquaintance  with  the  military  weapons  of  reduced 
calibre  dates  from  a  time  wheu  I  was  pursuing  studies  with 
firearms  in  this  institution.  I  am,  therefore,  very  happy  to 
return  here  to-night  to  talk  of  guns  and  missiles  with  you.     . 

In  considering  the  effects  of  the  modern  arm,  experimenters 
have  generally  studied  it  by  comparison  with  the  older  weapon. 
I  hold  in  my  hand  the  Springfield  rifle,  calibre  45,  which  was 
used  by  our  foot  troops  from  1874  to  1892.  It  is  a  single 
loader  and  in  expert  hands  it  is  capable  of  delivering  20  shots 
per  minute. 

Its  projectile  has  a  velocity  of  translation  of  1301  f.  s.,  a 
Telocity  of  rotation  on  its  long  axis  of  800  turns  per  second, 
and  a  maximum  effective  range  of  almost  2000  yards.  It  is 
made  of  lead  hardened  with  antimony,  cylindro-conoidal  in 
shape,  weighing  500  grains,  and  is  propelled  by  70  grains  of 
black  powder. 

I  will  now  exhibit  our  present  service  rifle — the  Krag- 
Jorgensen — adopted  in  1892  for  use  by  the  foot  troops.     It  is 
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a  typical  example  of  the  reduced-calibre  weapons  at  present 
in  use  by  all  the  powers.  It  is  provided  with  a  magazine 
which  holds  five  cartridges.  In  expert  hands  it  is  capable  of 
delivering  as  many  as  40  shots  per  minute.  Its  projectile 
weighs  220  grains,  30  calibre,  composed  of  a  nucleus  of  lead, 
enclosed  iu  a  hard  steel  mantle.  Its  velocity  of  translation 
is  2000  f.  s.,  the  velocity  of  rotation  2400  turns  per  minute; 
whilst  it  possesses  a  maximum  effective  ran^e  of  4000  yards, 
propelled  by  37  grains  of  smokeless  powder. 

In  some  experiments  which  I  conducted  iu  1892  at  Frank- 
ford  Arseual,  under  the  orders  of  the  Secretary  of  War,  my 
efforts  were  especially  directed  to  the  difference  in  destructive 
effects  between  the  missile  of  the  45  calibre  weapon,  and  that 
of  a  missile  so  similar  to  the  Krag-Jorgensen  bullet,  that  for 
all  practical  purposes  they  may  be  regarded  alike. 

We  fired  the  two  bullets  altogether  one  hundred  and  ten  times, 
into  ten  cadavers.  Our  aim  was  to  traverse  similar  parts  of 
the  body  or  parts  offering  about  the  same  resistance,  with  first 
one  and  then  the  other  bullet  at  all  the  ranges — from  100  to 
2000  yards.  The  ranges  were  not  actual ;  they  were  simulated 
by  reducing  the  charge  of  powder  so  that  the  projectile  was 
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given  the  remaining  velocity  which  was  common  to  it  for  any 
given  range. 

Impart. — The  first  thing  to  attract  our  attention  at  the 
outset  of  our  experiment  was  the  difference  in  the  amount  of 
shock  imparted  to  a  member  when  hit  first  with  one  and  then 
with  the  other  bullet.  The  shock  was  estimated  by  the  oscilla- 
tion of  a  limb  when  suspended.  As  might  have  been  expected, 
the  greater  sectional  area  and  greater  weight,  of  the  15-calibre 
projectile,  caused  greater  shock  than  that  noted  by  the 
smaller  and  lighter  bullet  on  impact  with  a  resistant  bone. 
Indeed,  the  difference  was  so  marked  that  it  often  happened 
that  the  presence  of  a  fracture  from  the  latter  was  only 
noticeable  upon  close  inspection,  whereas  it  was  invariably 
predicated  by  the  motion  imparted  to  the  member  when 
traversed  by  the  larger  bullet.  The  shock  from  either  bullet 
as  judged  by  the  motion  to  the  limb,  was  nil  when  soft  parts 
alone  were  hit. 

The  minimum  amount  of  shock  from  the  smaller  calibre 
bullet  has  been  the  cause  of  much  concern  among  military 
men.  The  English  in  the  Soudan,  and  in  the  Ashanti  cam- 
paign were  so  doubtful  of  the  efficacy  of  this  small  calibre 
missile  to  arrest  the  impetus  of  savage  tribes  that  they  resorted 
to  the  practice  of  making  their  missile  explosive  by  filing  the 
nose  through  the  steel  casing  enough  to  expose  the  lead  core. 
This  is  the  famous  Dum-Dum  bullet  which  takes  its  name 
from  the  place  of  its  manufacture  in  India.  When  the  lead 
is  exposed,  as  stated,  the  projectile  disintegrates  on  impact  with 
a  resistant  structure.  The  fragments  of  the  steel  mantle  and 
lead  core,  acting  as  individual  missiles  add  greatly  to  the 
destructive  effects  in  the  foyer  of  fracture. 

Explosive  Effects. — Our  observations  with  the  old  and  new 
rifles  were  next  directed  to  explosive  effects.  We  noticed 
these  so  called  explosive  effects  with  the  new  weapon  up  to 
350  yards,  whilst  they  were  seldom  exhibited  with  the  old 
arm  beyond  200  yards.  Explosive  effects  in  gunshot  wounds 
are  peculiar  to  rifle  projectiles  impressed  with  high  velocities. 
Within  the  zone  of  explosive  effects  they  are  common  in 
the  experience  of  the  military  surgeon,  whereas  they  are 
seldom  witnessed  by  the  civil  surgeon  whose  experience  is 
almost  entirely  confined  to  wounds  by  pistols,  whose  pro- 
jectiles are  possessed  of  comparatively  low  velocities. 

In  speaking  of  explosive  effects,  one  should  not  confound 
the  term  explosive  effects  with  explosive  action.  The  latter 
term  should  be  restricted  to  those  wounds  caused  by  an  ex- 
plosive bullet — that  is,  a  projectile  that  explodes  on  impact. 
Such  a  projectile  is  hollow,  charged  with  explosive  materials 
which  ignite  when  the  bullet  strikes  against  a  hard  sub- 
stance, like  bone.  The  bullet  is  thus  torn  asunder,  causing 
usually  an  extensive  lacerated  wound.  On  the  other  hand  the 
projectiles  possessed  of  superior  velocities  do  not  explode 
on  impact.  They  are  solid,  and  at  most,  seldom  become 
altered  in  shape.  Indeed,  those  of  the  small  calibre,  enclosed 
in  a  mantle  of  the  hardest  steel,  do  not  even  deform  when 
they  collide  with  the  most  resistant  parts  of  the  human  body; 
and  yet  they  are  proverbial  for  their  explosive  effects  in  the 
proximal  ranges. 

Explosive  effects  are  well  exhibited  by  firing  the  projectile 
of  the  old  and  new  arm  into  tin  cans  at  close  range.     For  the 


purpose  of  comparison,  if  the  experiment  is  done  by  firing 
into  tins  when  empty,  and  into  another  set  of  tins  of  similar 
capacity  filled  with  water,  the  empty  cans  will  exhibit  no 
alteration  in  shape.  The  orifice  of  entrance  and  exit  of  the 
bullet  will  correspond  in  size  to  the  sectional  area  of  the  pro- 
jectile; on  the  other  hand  the  tins  that  were  filled  with  water 
will  show  great  alteration  in  shape.  The  sides  of  the  vessels 
will  exhibit  a  bulging  as  if  some  interior  force  had  exerted  an 
outward  pressure  in  all  directions.  The  orifice  of  entrance 
will  usually  correspond  to  the  calibre  of  the  projectile,  whilst 
the  orifice  of  exit  will  be  marked  by  a  large  irregular  opening 
with  everted  edges. 

If  the  exjieriments  are  continued  upon  a  cadaver  at  close 
range,  impact  with  a  resistant  bone  will  present  certain  char- 
acteristic features:  The  wound  of  entrance  in  the  skin  will 
correspond  in  size  to  the  diameter  of  the  bullet;  the  wound  of 
exit  will  be  marked  by  a  bursting  forth  of  the  skin.  "The 
track  leading  to  the  bone  is  conical  in  shape,  the  base  of  the 
core  corresponds  to  the  wound  of  exit  in  the  skin,  and  the 
apex  of  the  core  corresponds  to  the  seat  of  fracture.  The 
bone  is  finely  comminuted.  A  close  inspection  shows  that  the 
bony  particles  have  been  driven  into  the  tissues  at  right 
angles  to  the  bullet  track ;  it  is  not  uncommon  to  find  bony 
sand  in  the  wound  of  entrance." 

Five  theories  have  been  advanced  to  explain  these  explosive 
effects. 

1.  Hydraulic  Pressure. 

2.  Compressed  air,  or  the  projectile  air. 

3.  Rotation  of  the  bullet. 

4.  Deformation  of  the  bullet. 

5.  Heating  of  the  bullet. 

1.  Hydraulic  Pressure. — The  term  "  hydraulic  theory  "  has 
been  employed  by  many  writers  to  explain  the  highly 
destructive  effects  often  found  in  gunshot  wounds  at  the 
proximal  ranges.  It  is  based  on  the  principle  of  Pascal. 
This  principle  is  only  applicable  to  a  closed  vessel  tilled  with 
liquid.  In  accordance  with  this  principle  if  a  certain  pressure 
is  made  upon  a  given  area  of  the  imprisoned  liquid  a  similar 
pressure  will  be  exerted  within  on  like  areas  of  the  vessel 
walls. 

The  experiments  of  Coler,  Stephenson  and  others  have 
effectually  disproved  this  so-called  hydraulic  theory.  They 
have  shown  that  the  highly  destructive  effects  noted  by  firing 
into  sealed  vessels  filled  with  liquid  were  to  be  noted  in  the 
same  way  when  the  vessels  were  unsealed.  Ordinary  tin 
buckets  filled  with  water  whether  the  tops  were  in  place  or 
not  sustained  the  same  amount  of  destruction. 

2.  Compressed  air,  or  projectile  air. — This  is  called  the  pro- 
jectile air  of  Melsens,  because  it  is  he  who  recently  revived 
this  theory  of  projectile  air  in  explanation  of  the  destruction 
in  wounds  that  so  often  suggest  explosive  action.  Boys  lias 
succeeded  in  making  exact  photographs  of  bullets  in  transit. 
He  caused  the  bullet  to  cross  an  electric  circuit.  At  the 
moment  of  contact  with  the  circuit  the  bullet  and  the 
immediate  vicinity  of  its  trajectory  are  illumined  by  a  spark 
which  serves  to  throw  the  image  upon  a  photographic  plate. 
A  study  of  the  views  thus  obtained  distinctly  shows  a  pad  of 
compressed  air  in   front  of  the  projectile.     Melsens  believed 
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that  this  cushion  of  air  entered  the  tissues  at  the  moment  the 
skin  was  penetrated  or  before,  and  that  the  destruction  of 
tissues  was  to  be  accounted  for  by  the  explosion  which 
occurred  when  the  compressed  air  again  regained  its  normal 
volume.  The  tissues  fail  to  show  any  evidence  of  air  having 
been  forced  into  them,  such  as  one  might  infer  from  the 
presence  of  emphysema,  and  altogether  it  may  be  said  that 
the  theory  of  projectile  air  has  but  little  to  recommend  it  to 
consideration. 

3.  Rotation  of  the  bullet. — The  rotation  of  a  rifle  bullet  is 
imparted  to  it  by  the  twist  in  the  barrel.  The  longer  the 
bullet  the  sharper  must  the  twist  be.  The  old  Springfield 
45-calibre  bullet,  which  was  but  two  calibres  in  length,  and 
which  revolved  800  turns  per  minute  at  the  muzzle  described 
one  complete  turn  in  22  inches,  because  the  twist  in  the  barrel 
corresponded  to  one  complete  turn  in  22  inches.  In  the  present 
rifle  the  twist  is  sharper,  viz.,  1  turn  in  about  10  inches,  and  the 
rate  of  revolution  is  estimated  at  2400  turus  per  minute.  It  is 
generally  admitted  by  ballisticians  that  the  velocity  of  rotation 
is  well  maintained, — that  it  does  not  diminish  with  the 
velocity  of  translation.  Taking  for  granted  that  the  pro- 
jectile makes  a  complete  turn  in  ten  inches,  we  must  admit 
that  the  rotation  of  the  bullet  can  have  but  a  minimum 
amount  of  effect  to  disjday  in  traversing  a  thigh  bone  which 
may  be  but  one  inch  in  diameter,  because  in  traversing  it  the 
ball  is  making  only   T\  of  a  turn. 

4.  Defortri'ition. — The  fact  that  the  old  leaden  bullet  became 
deformed  when  colliding  with  a  resistant  bone,  especially  at 
short  range,  added  greatly  to  the  amount  of  destructive 
effects.  Deformation  can  find  no  plea  as  a  cause  of  destruc- 
tive effect  in  all  cases  since  the  steel-clad  bullet  that  does  not 
deform  is  proverbial  for  the  creation  of  explosive  effects. 

5.  Heating.  Heating  of  the  bullet  by  the  act  of  ignition 
to  explain  explosive  effects  found  adherents  long  ago,  and  it 
was  not  until  recent  years  that  this  erroneous  notion  was  set 
aside.  It  is  not  necessary  to  explain  to  an  audience  like  this 
in  the  very  institution  where  the  significance  of  heat  imparted 
to  missiles  was  forever  determined.  We  ware  able  to  show  in 
1892  that  the  heat  on  a  bullet  caused  by  the  ignition  of  the 
powder  is  not  sufficient  to  destroy  the  ordinary  septic  germs. 
The  experiments  were  conducted  with  missiles  from  low- 
velocity  rifles  and  the  weapons  of  reduced  calibre  with  the 
same  result.  To  speak  briefly  we  can  truthfully  say  that  the 
heat  of  a  missile  cuts  no  figure  in  gunshot  wounds.* 

The  true  cause  of  explosive  effects  is  the  superior 
energy  possessed  by  the  bullet  at  the  moment  of  impact.  The 
bone,  and  even  the  soft  parts,  receive  a  large  amount  of  this 
energy  and  move  "outwards  in  lines  radiating  from  the  long 
axis  of  the  bullet-track  with  such  a  degree  of  force  that  they 
act  as  secondary  missiles  on  the  neighboring  tissues  and  cause 
still  further  smashing  and  pulping  of  the  tissues.  Even 
fluid  particles  participate  in  this  secondary  action  but  it  is  all 
the  more  marked  when  fragments  of  bone  are  driven  apart  in 
this  manner."  (Stephenson.) 

Soft  Parts. — Our  next  experiment  at  Frankford  with  the 
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small-diameter  bullet  demonstrated  that  the  wound  of  entrance 
was  usually  round,  the  size  corresponding  to  the  diameter  of 
the  bullet;  the  edges  of  the  wound  were  at  times  clear  cut, 
but  more  often  they  were  rolled  in  and  often  blackened  like 
the  wound  of  entrance  of  the  old  leaden  bullets.  This,  as  you 
know,  once  gave  rise  to  the  idea  that  the  edges  of  the  wound 
were  discolored  by  burning  ;  but  thanks  to  the  assistance  of 
Professors  Welch  and  Councilman,  as  already  stated,  this  idea 
was  refuted  for  all  time  in  the  laboratory  of  this  institution. 

The  wound  of  exit  of  the  small-calibre  bullet  was  generally 
larger  than  the  wound  of  entrance,  and  beyond  the  zone  of 
explosive  effects  especially  it  was  generally  round,  marked  at 
times  by  a  mere  slit;  again  it  was  star-shaped,  T-shaped, 
semicircular,  &c;  the  edges  were  generally  turned  out. 

Diaphyses  of  long  bones. — Our  next  observations  at  Frank- 
ford  Arsenal  referred  to  the  effects  of  the  small-calibre  bullet 
upon  the  compact  substance  of  long  bones.  Here  I  may 
state  that  the  destructive  effects  of  the  old  and  new 
bullet  up  to  350  yards  were  alike,  and  severe.  Beyond 
350  yards  the  lesion  in  the  bony  tissue  changed  perceptibly 
with  the  smaller  bullet,  the  comminution  was  less,  the  fissures 
were  larger,  and  the  spiculae  of  bone  were  not  so  often  detached. 
The  general  tendency  with  the  little  bullet  between  500  and 
1500  yards  was  to  inflict  a  wound  approaching  a  perforation, 
although  a  clear-cut  perforation  in  the  diaphysis  itself  was 
seldom  seen.  At  2000  yards  the  small  bullet  showed  a  tend- 
ency to  again  shatter  the  bone. 

Effects  upon  the  epiphysial  ends  of  long  bones. — Clear-cut 
perforations  were  generally  observed  when  the  small  bullet 
traversed  the  spongy  ends  of  bones.  This  was  especially  true 
after  the  zone  of  explosive  effects  and  even  within  this  zone — 
350  yards — complete  perforations  with  little  or  no  Assuring 
were  often  seen. 

Actual  Conditions. — Of  the  wounds  noticed  in  Cuba  during 
the  Santiago  campaign  I  may  add  that  they  partook  the 
general  characters  of  the  wounds  that  I  have  described  as 
exrjerimental  wounds.  The  wounds  of  the  soft  parts  healed 
immediately,  without  an  exception  to  my  knowledge,  under 
antiseptic  dressings.  The  wounds  of  joints,  including  the 
knee,  elbow,  shoulder  and  hip  were  immobilized,  dressed 
antiseptically,  and  they  all  did  well.  The  wounds  of  the 
skull,  including  brain  substance  almost  invariably  suppurated, 
owing  no  doubt  to  the  amount  of  dirt  introduced  from  the 
scalp  with  the  bullet. 

Wounds  of  the  lungs. — Those  that  survived  24  hours  gener- 
ally did  well.  In  the  majority  of  instances  it  was  difficult  to 
restrain  the  men  after  two  or  three  days. 

The  wounds  of  the  abdomen  were  generally  fatal.  Four  or 
five  men  recovered  with  gunshot  wounds  that  appeared  out- 
wardly to  have  perforated  the  intestines,  but  no  actual  proof 
of  such  perforation  was  obtainable.  I  was  told  that  three 
laparotomies  for  gunshot  injury  of  the  abdomen  were  done  at 
one  of  the  field  hospitals.  The  patients  all  died  in  a  few  hours 
after  operation.  For  mauy  reasons  laparotomy  for  gunshot 
wound  in  the  abdomen  on  the  field  was  not  considered  safe 
or  practicable.  Upon  the  whole,  the  gunshot  injuries  by  the 
Mauser,  the  reduced-calibre  rifle  of  the  Spaniards,  were  in 
keeping  with  those  humane  effects  so  confidently  predicted  by 
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experimenters  generally.  The  wounds  of  soft  parts  healed 
without  suppuration.  The  lesions  of  bone  that  formerly 
caused  such  a  high  mortality  in  the  statistics  of  wars  were 
most  successfully  treated  by  antiseptic  dressings  and  the 
proper  use  of  immobilizing  materials.  Comminution,  and 
Assuring  were  noticed  in  the  diaphyses.  It  was,  however, 
seldom  necessary  to  cut  down  for  the  purpose  of  removing 
spiculse  of  boue,  as  the  displacement  of  fragments  did  not 
require  this  amount  of  interference.  The  clean-cut  perfor- 
ations of  the  epiphyses,  without  fracture,  rendered  joint 
injuries  the  most  favorable  of  all  bone  lesions  for  rapid  heal- 
ing, with  little  or  no  loss  of  function.  This  was  especially 
true  of  gunshots  of  the  knee. 

The  difference  between  the  gunshot  wounds  of  civil  and 
military  hospitals  will  be  more  marked  in  the  future.  The 
civil  surgeon  will  continue  to  treat  pistol-shots  in  which  the 
balls  often  lodge.  Some  lesions  from  this  source  often  show 
complete  separation  of  fragments,  which  necessitates  cutting 
down.  The  joint  lesions  are  often  severe,  necessitating  the 
opening  of  the  joint,  under  antiseptic  precautions,  turning 
out  blood  clots,  removing  fragments,  etc.  Such  precautions 
are  necessary  to  insure  against  sepsis.  On  the  other  hand,  it 
may  be  said  that  the  action  of  the  steel-clad  bullets  from  the 
present  military  weapons  and  the  use  of  antiseptics  have  so 
modified  the  results  in  the  gunshot  wounds  of  warfare  that 
the  burden  of  the  military  surgeon  and  the  sufferings  of  the 
patient,  immediate  and  remote,  will  be  very  much  lessened. 

Discussion. 

Exhibition  of  Radiographs  showing  Results  of  Small- 
Calibre  injuries. — Dr.  W.  C.  Borden,  U.  S.  A. — During 
the  late  war  I  was  stationed  at  Key  West  with  an  X-ray 
machine,  and  from  a  study  of  the  wounded  soldiers  I  have 
arrived  at  some  general  conclusions  relative  to  the  effects  of 
the  small-calibre  bullets  on  the  human  body,  more  particu- 
larly upon  the  bones.  Dr.  LaGarde  has  gone  over  the  con- 
sideration of  the  theoretical  effects  of  the  bullets  and  these 
pictures  will  show  the  clinical  effects  as  demonstrated  by  the 
Roentgen  ray. 

It  seems  to  me  that  there  are  four  main  elements  that 
influence  the  effect  upon  bone  tissue — (1)  the  velocity  of  the 
bullet — (2)  the  part  of  the  bone  struck — (3)  the  angle  of 
incidence  and  (4)  the  form  of  the  bullet.  Clinically,  there 
is  one  thing  above  all  others  that  affects  the  course  of  the 
case,  and  that  is  the  presence  or  absence  of  sepsis  in  the 
wound. 

When  the  bullet  is  traveling  at  extremely  high  velocity  the 
explosive  effects  are  produced  whether  the  bullet  strikes  the 
bone,  I  mean  now  the  shaft  of  the  bone,  at  any  angle  or  in 
any  part.  For  instance,  if  it  strikes  the  bone  perpendicularly, 
it  will  produce  a  bad  fracture,  and  it  will  do  this  equally  if  it 
merely  grazes  the  bone.  When  the  bullet  strikes  the  bone 
laterally,  merely  grazing  the  periosteum  at  a  high  velocity,  it 
produces  a  fracture  that  may  be  termed  a  fracture  by  contact. 
Here  is  an  illustration  (showing  radiograph) ;  the  bullet 
passed  across  the  front  of  the  forearm,  just  grazing  the  radius, 
and  yet,  as  you  see,  it  shattered  the  bone  completely;  and  here 
is  an  example  showing  a  similar  effect  upon  the  hand  at  short 


range.  In  this  case  the  whole  distal  end  of  one  of  the 
metacarpal  bones  has  been  blown  completely  out,  and  yet  the 
wound  of  exit  was  very  little  larger  than  the  wound  of 
entrance;  the  range  was  five  hundred  yards. 

So  much  for  the  effect  upon  the  human  body  when  the 
velocity  of  the  bullet  is  at  its  greatest.  Now,  the  angle  of 
incidence  seems  to  me  to  have  a  marked  influence.  When  the 
bullet  strikes  the  bone  in  the  median  line  with  perpendicular 
impact,  it  shatters  the  bone  as  badly  as  if  it  were  within  the 
explosive  range.  Here  is  an  illustration  of  a  fractured  thigh, 
in  which  the  bullet  went  straight  through,  striking  the  femur 
with  a  median  impact,  and  you  see  how  badly  the  femur  is 
shattered.  In  a  little  over  a  year  after  the  injury  I  radio- 
graphed this  same  case;  the  wound  had  healed  readily  with- 
out any  suppuration,  and  though  there  is  a  tremendous  callous 
formed  about  the  fracture,  the  position  and  function  of  the 
limb  are  almost  perfect.  Now  as  to  tangential  impact,  when 
the  bullet  strikes  the  bone  at  an  angle  the  fracture  and  Assur- 
ing are  not  so  great,  no  matter  what  the  range  may  be,  provided 
it  is  outside  the  explosive  zone.  In  this  case  (showing 
radiograph)  the  bullet  struck  the  outer  side  of  the  radius, 
tore  off  a  piece  of  bone  and  made  a  straight  fracture. 

Now  as  to  the  form  of  the  bullet.  Dr.  LaGarde  has  spoken 
only  of  the  bullet  as  it  strikes  after  passing  through  the  air; 
but  in  war  it  may  ricochet,  strike  some  object,  become 
deformed  and  then  strike  the  body.  In  these  cases  the  effect 
of  the  bullet  is  decidedly  different  from  that  of  the  plain 
undeformed  bullet.  In  this  case  (showing  radiograph),  for 
instance,  the  bullet  struck  some  object  before  it  hit  the  man, 
and  the  whole  end  of  it  became  flattened  so  that  it  was 
practically  like  a  Dum-Dum  bullet.  The  velocity  was  low,  for 
the  bullet  lodged  in  the  tissues  and  yet  because  of  its  extreme 
deformity  when  it  struck  the  bone  it  shattered  it  immensely. 
Here  is  an  injury  of  the  same  class  showing  two  bullets  in  the 
same  limb.  Both  bullets  were  deformed  and  the  shattering 
was  very  great.  Here  is  a  photograph  of  several  Mauser 
bullets  removed  after  X-ray  examinations  of  the  patient.  All 
but  one  of  them  are  deformed. 

Here  is  a  rather  interesting  radiograph  showing  the  passing 
of  a  Mauser  bullet  through  a  phalanx.  The  bullet  is  so 
small  and  travels  with  such  velocity  that  it  may  pass  through 
a  finger  and  not  tear  it  off  as  would  a  larger  bullet.  Relative 
to  this  case  I  would  say  that  gunshot  injuries  of  the  hand 
always  cause  some  permanent  loss  of  function.  This  is  due 
to  injury  to  the  soft  parts;  and  in  regard  to  injury  to  the  soft 
parts  by  the  small-calibre  bullet  I  would  say  that  we  have  had 
a  great  many  cases  where,  though  the  bones  were  markedly 
shattered,  if  the  soft  parts  were  not  much  torn  there  was  not 
much  loss  of  function  ;  but  if  the  soft  parts  were  greatly  dis- 
turbed, the  resulting  cicatrizing  tissues  caused  considerable 
disturbance  of  function. 

The  injury  produced  by  these  bullets  to  the  ends  of  long 
bones  is  quite  different  from  that  of  the  shafts.  In  the  shaft 
the  Assuring  and  comminution  are  always  greater  than  in  the 
extremities.  Whatever  the  theory  of  explosive  effect  may  be 
it  is  certainly  true  that  the  dense  tissue  of  the  shaft  trans- 
mits the  shock  more  than  the  softer  tissues  and  causes  greater 
solution  of  continuity. 
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Concerning  the  humane  effect  of  these  bullets  I  should  say 
that  where  they  do  not  kill  outright  they  are  certainly  much 
more  humane  than  the  old  bullets  were.  I  saw  some  cases, — 
one  I  remember  in  particular — where  the  bullet  passed  through 


the  abdomen,  directly  through  the  liver,  and  yet  the  patient 
was  up  and  ran  away  from  the  hospital  eleven  days  after 
receiving  the  injury. 


A  RECONSTRUCTION  OF  A  GLOMERULUS  OF  THE  HUMAN  KIDNEY. 

By  William  B.  Johnston. 

(From  the  Anatomical  Laboratory  of  the  Johns  Hopkins  University,  Baltimore.) 
WITH  SIX  FIGURES. 


Since  the  appearance  of  Carl  Ludwig's  article  upon  the 
Kidney  in  1872,*  in  which  he  devotes  but  a  few  words  to  the 
structure  of  the  glomerulus,  and  in  which  are  reproduced  a 
few  drawings  of  the  glomeruli  of  mammalian  kidneys,  other 
investigators  have  been  inclined  to  pass  over  this  part  of  the 
vascular  mechanism  of  the  kidney,  mentioning  only  its  afferent 
and  efferent  vessels.  The  difficulty  of  seeing  anything  but  the 
exterior  of  a  glomerulus  has,  of  course,  always  obscured  its 
intimate  structure.  For  these  reasons  it  has  appeared  advisa- 
ble to  make  a  more  careful  study  of  the  arrangement  of  the 
blood-vessels  of  the  glomerulus  by  means  of  the  method  of 
reconstruction. 

The  requirements  for  such  a  reconstruction  are  a  perfect 
set  of  serial  sections  through  a  well  injected  glomerulus,  the 
sections  being  thin  enough  to  pass  at  least  twice  through  any 
of  its  vessels  which  may  be  struck  parallel  to  the  plane  of 
cutting,  as  well  as  a  conception  of  the  outward  form  of  the 
glomerulus  previous  to  cutting. 

Preliminary  injections  of  the  dog's  kidney  with  a  variety  of 
substances  brought  out  the  advantages  of  a  supersaturated 
aqueous  solution  of  Berlin  blue  over  other  injection  masses, 
and  the  advisability  of  selecting  and  cutting  a  single  glomeru- 
lus. Adult  human  kidneys  from  the  autopsy  table  were 
usually  abnormal  and  always  failed  to  be  well  injected.  In 
order,  therefore,  to  obtain  a  good  injection  of  a  normal  glome- 
rulus, the  kidney  of  a  child  three  months  old,  dead  but  a  few 
hours,  was  injected  in  situ  through  the  abdominal  aorta 
until  the  Berlin  blue  appeared  in  the  renal  vein.  The 
difficulty  of  obtaining  a  faultless  series  of  very  thin  sections 
was  greater  than  that  of  selecting  and  cutting  out  a  well-iu- 
jected  glomerulus  from  clear  bits  of  this  kidney,  though  very 
many  seemingly  perfect  glomeruli  proved  to  be  but  partially 
injected.  A  chosen  glomerulus  from  the  child's  kidney  was 
imbedded  in  paraffin  in  the  usual  way  and  cut  into  serial 
sections  3  /x  thick.  The  3-1  sections  through  this  glomerulus 
were  then  stained  in  Upson's  carmine  and  mounted  in 
balsam.  Drawings  of  each  of  these  sections  enlarged  1333 
diameters,  the  greatest  convenient  enlargement,  were  made 
with  a  camera  lucida  (Figs.  4,  5,  6)  and  the  corrected  draw- 
ings transferred  with  carbon  paper  to  wax  plates  4  mm.  thick, 
i.  e.  1333  times  as  thick  as  the  original  sections. 


•Handbuch  der  Lehre  von  den  Geweben  des  Menschen  und  tier 
Thiere.    S.  Strieker,  Vol.  1. 


Before  beginning  the  reconstruction,  that  part  of  each  plate 
representing  the  glomerulus  proper  was  cut  out,  the  line  of 
iucision  following  the  outer  borders  of  the  external  vessels, 
leaving  Bowman's  capsule  in  the  outer  shell.  The  remaining 
wax  shells  thus  obtained  were  carefully  piled  in  order,  and  a 
plaster-of-Paris  cast  made  of  the  cavity.  The  solid  cast 
roughly  indicated  the  external  form  of  the  enlarged  glomeru- 
lus. As  a  further  guide  to  the  reconstruction,  the  sections  of 
the  blood-vessels  appearing  in  each  plate  were  cut  out  with 
the  exception  of  wax  bridges  connecting  them.  The  internal 
relation  of  these  sections  in  wax  representing  the  blood-vessels 
was  thus  preserved,  which  aided  materially  in  piling  and 
blending  the  individual  sections. 


XV 


Fig.  1. — Was  model  of  the  glomerulus,  enlarged  444  diameters,  seen 
in  profile  from  the  left  side.    A  F  afferent  vessel ;   E  Fefferent  vessel. 

From  the  model  thus  made  it  appears  that  the  afferent 
vessel  of  the  glomerulus,  after  entering  the  capsule  of  Bow- 
man, immediately  divides  into  five  diverging  branches,  which 
with  their  subdivisions  and  with  the  efferent  vessel  form  an 
almost  spherical  tuft  of  blood-vessels.  For  the  sake  of 
description  we  may  assume  that  the  glomerulus  is  suspended 
from  its  afferent  vessel.  The  efferent  vessel  originates, 
roughly  speaking,  from  a  loop  of  capillaries  which  projects  in 
the  equatorial  plane  from  the  side  of  the  glomerulus  opposite 
the  efferent  vessel,  but  to  the  right  of  the  median  line  (Fig. 
2  E.  V.).  From  this  point  the  course  of  the  efferent  vessel  is 
upward,  inward,  and  to  the  left,  grooving  the  superior  surface 
of  the  glomerulus  and  dividing  it  into  two  unequal  parts. 
This  vessel    leaves   the    glomerulus  a  little    superior    and 
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anterior  to  the  point  where  the  afferent  vessel  divides  and  in 
a  direction  opposite  to  that  of  the  efferent  vessel.     (Fig.  1.) 


Fig.  2. — Wax  model  of  the  glomerulus,  same  enlargement  and  same 
view  as  in  Fig.  1.  The  left  lateral  group  of  capillaries  is  separated 
from  the  median  group  and  turned  back,  exposing  the  interior  of  the 
glomerulus,  a.  A  short  section  of  a  capillary  of  the  median  group  is 
removed  to  show  the  course  of  the  deeper-lying  capillaries. 

Externally  the  upper  half  of  the  glomerulus  is  seen  to  be 
composed  of  freely  anastomosing  capillaries,  somewhat  more 
pronounced  on  the  left  than  on  the  right  side.  The  capilla- 
ries of  the  lower  half,  except  on  the  posterior  surface,  are 
loDger  and  more  direct.  The  projecting  loop  of  capillaries 
mentioned  above,  the  course  taken  by  the  efferent  vessel 
within  the  glomerulus,  and  the  tendency  of  many  of  the 
external  capillaries  to  turn  towards  the  right  side,  give  the 
glomerulus  the  appearance  of  being  twisted  to  the  right. 
Except  on  the  superior  surface  where  the  left  half  is  a  little 
above  the  right,  the  spherical  form  is  well  preserved.  Lobu- 
lation where  it  appears  at  all  is  superficial.     (Fig.  1.) 


Fig.  3 — Diagram  of  the  wax  model  seen  from  the  left  side.  Enlarged 
444  times.  The  right  lateral  group  of  capillaries  is  turned  back  from 
the  main  group.  The  group  E  F  is  a  connecting  loop  turned  over  to 
expose  deeper  capillaries.  The  lines  marked  Figs.  4,  5  and  6  indicate 
that  Figs.  4,  5  and  •',  are  taken  from  those  planes,  representing  sections 
7,  17  and  30  respectively  of  the  original  series. 

The  capillaries  of  the  glomerulus  can  be  roughly  divided 
into  a  right,  a  left  and  a  median  group,  corresponding  to  a 
right  branch  (Fig.  3  A),  a  left  branch  (Fig.  2  B)  and  a 
median  branch  (Figs.  2-3  C)  of  the  afferent  vessel.  Two 
additional  branches,  a  right  lateral  branch  (Fig.  3  D)  and  a 


left  lateral  brauch  (Fig.  2  E ),  take  part  in  the  fornmtiou  of 
the  lateral  group  of  the  corresponding  side  and  of  the  median 
group.  All  rive  branches  arise  from  the  afferent  vessel  at  the 
same  time  though  at  different  angles.  The  distances  between 
their  points  of  origin  are  not  the  same.  According  to  Ludwig, 
the  glomerulus  is  composed  of  from  4  to  8  groups  of  blood- 
vessels. 

Each  main  brauch  from  the  efferent  vessel  subdivides 
almost  immediately.  Each  of  the  two  lateral  branches  (D 
and  E)  has  three  subdivisions  which  are  soon  lost  in  the  three 
main  groups.     They  have  in  general  the  same  arrangement. 


Fig   4. 

In  the  upper  half  of  the  left  group  (Figs.  1-2)  there  is  a 
complex  network  of  anastomosing  capillaries.  In  the  right 
group  (Fig.  3),  which  is  smaller  than  the  left  group  and  lies 
at  a  lower  level,  the  course  of  the  capillaries  is  more  direct. 


Fig.  5. 

FlOS.  4,  r>  and  fl. — Camera  tracings  of  sections  7,  17,  and  30,  showing 
the  capillaries,  reticulum  nuclei  and  Bowman's  capsule.  Enlarged  444 
diameters. 

The  capillaries  of  the  median  group  nearest  to  and  farthest 
from  the  origin  of  the  median  branch  (C)  are  in  general 
longer  and  freer  than  those  of  the  other  group.  The  interme- 
diate capillaries  are  short  and  the  anastomoses  frequent 


26 


JOHNS  HOPKINS  HOSPITAL   BULLETIN. 


[No.  106. 


In  addition  to  the  many  connections  between  capillaries  of 
the  same  group,  the  three  groups  or  lobules  are  intimately 
connected  with  one  another  by  numerous  anastomoses.  The 
capillary  connections  between  the  median  group  and  the 
right  group  on  one  hand  (Fig.  2)  are  of  the  same  frequency, 
although  unlike  those  between  the  left  group  and  the  median 
group  on  the  other  hand  (Fig.  3).  At  one  point  there  is  an 
anastomosis  of  all  three  groups  (Fig.  2  d,  d',  Fig.  3  d,  c,  c',  c"). 
The  number  and  varied  character  of  these  connections  show 
the  impossibility  of  dividing  the  capillaries  of  the  glomerulus 
completely  into  distinct  groups. 


r«::ftC 


Fig    6. 

Through  the  divisions  of  the  main  branches  of  the  glomeru- 
lus and  their  subsequent  anastomoses,  all  the  capillaries  are 
concentrated  at  two  distinct  levels  (Fig.  2  F.  G)  in  the  median 
plane  opposite  the  afferent  vessel.  Though  the  formation  of 
the  efferent  vessel  is  clearly  indicated  at  each  level  in  the 
sections,  it  cannot  be  said  to  actually  originate  until  the 
last  capillary  from  the  glomerulus  has  united  with  it  (Fig. 
3  L). 

It  is  seen  that  the  blood  in  passing  from  the  afferent  to  the 
efferent  vessel  has  the  choice  of  numerous  paths  of  varying 
lengths.  The  shortest  path  is  that  from  the  right  lateral 
branch  of  the  afferent  vessel  just  above  the  central  point  of 
the  glomerulus  and  in  the  median  line  (Fig.  3  D,  c).  Passing 
outward  from  this  point  to  the  periphery  of  the  glomerulus, 
the  paths  become  longer  and  more  complex.  The  longest  path 
is  that  of  the  median  branch  and  its  subdivisions  along  the 
inferior  surface  of  the  glomerulus.  It  is  three  times  as  long 
as  the  shortest  path  (Figs.  2-3).     Yet  the  shorter  course  is 


zigzag  and  is  composed  of  the  smallest  capillaries.  As  the 
course  between  the  afferent  and  efferent  vessel  becomes  longer 
and  longer,  the  capillaries  become  straighter  and  larger,  thus 
correspondingly  favoring  the  blood  circulation  through  them. 

The  afferent  vessel  is  larger  than  its  branches,  especially 
just  before  the  point  of  division  ;  the  branches  are  larger  than 
their  subdivisions.  The  efferent  vessel  is  of  the  same  size  as 
the  main  branches  of  the  afferent  vessel.  The  increased 
diameter  of  the  afferent  vessel  and  its  first  branches  is  no 
doubt  due  to  the  pressure  in  the  artery  when  the  glomerulus 
was  injected.  Excluding  this  factor  it  is  probable  that  the 
diameter  of  the  various  vessels  of  the  glomerulus  is  the  same 
from  the  afferent  to  the  efferent  vessel. 

The  very  fine  serial  sections  of  the  glomerulus  not  only 
served  as  a  basis  for  the  reconstruction  of  the  blood-vessels, 
but  also  enabled  me  to  study  more  carefully  the  relation  of 
Bowman's  capsule  to  the  glomerulus.  Ludwig*  has  shown  that 
the  basement  membrane  of  the  uriniferous  tubules  is  elastic 
and  when  treated  with  reagents  is  very  likely  to  swell.  Later 
Mallf  showed  by  digesting  frozen  sections  of  various  organs 
with  pancreatin  that  the  interstitial  tissue  and  so-called  base- 
ment membranes  resolved  themselves  into  fibrils,  showing  some 
characteristics  of  yellow  elastic  tissue,  some  of  white  fibrous 
tissue  and  some  peculiar  to  themselves.  This  set  of  fibrils 
(reticulum)  is  widely  distributed  and  makes  up  the  main 
framework  of  the  kidney.  It  is  these  fibrils  of  reticulum 
which  form  the  basement  membrane  of  Bowman's  capsule. 

As  the  afferent  vessel  pierces  Bowman's  capsule,  the  reticu- 
lum fibrils  forming  it  separate  as  shown  in  Figs.  4  and  5. 
They  are  not  reflected  over  the  glomerulus,  but,  at  the  point 
of  separation,  fibrils  arise  which  penetrate  the  glomerulus 
passing  in  all  directions  between  its  capillaries.  The  fibrils 
are  densest  at  the  point  these  vessels  penetrate  the  capsule  and 
gradually  become  less  and  less  numerous  as  the  periphery  of 
the  glomerulus  is  approached.  Up  to  the  present  I  have  not 
determined  the  nature  of  these  fibrils  but  on  account  of  their 
arrangement  as  well  as  the  connection  with  them  of  Bow- 
man's capsule,  I  do  not  hesitate  to  class  them  with  the  other 
reticulum  fibrils. 


*  Ludwig,  Strieker's  Handbuch,  1871,  p.  495. 

fMall,  Abhandl.  d.  K.  S.  Ges.  d.  Wiss.,Bd.  17, 1891  ;  also  Riihle, 
His's  Arch.,  1896,  and  Disse,  Sitzungsber.  d.  Ges.  z.  Beford.  d.  ges. 
Naturwiss.     Marburg,  1898. 


MEDICAL  COMMISSION  TO  THE  PHILIPPINES. 


It  is  matter  of  general  belief  that  scientists  in  the  retire- 
ment of  the  laboratory  pursue  their  abstruse  investigations 
oblivious  of  wars,  revolutions,  and  the  manifold  variations  in 
the  phases  of  international  politics,  and  it  is,  perhaps,  well  on 
the  whole  that  there  is  some  basis  for  the  belief.  But,  as  a 
matter  of  fact,  it  will  be  found  that  the  trend  of  scientific 
research  is,  at  times,  enormously  influenced  by  changes  in  the 
outside  world;  for  with  these  changes  new  problems  arise 
upon  the  solution  of  which  depends  the  ultimate  success  of 
national  undertakings.     No  more  striking  example  of  such 


influence  could  perhaps  be  adduced  than  the  extraordinary 
attention  which  is  at  present  being  paid  to  the  study  of  the 
causes,  prevention  and  cure  of  diseases  prevalent  in  the 
tropics.  While  there  have  been,  it  is  true,  notable  instances 
of  medical  research  prosecuted  with  brilliant  results  in 
tropical  fields  in  the  past,  it  is  only  since  Northern  and  West- 
ern nations  have  turned  their  faces  resolutely  towards  the 
South  and  the  East— faces  stern  in  the  determination  to  hold 
their  own  in  the  fierce  international  rivalry  for  conquest  and 
control  of  trade — that  the  importance  of  the  medical  problems 
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of  the  hotter  regions  of  the  earth  has  begun  to  be  fully 
appreciated,  and  that  organized  bauds  of  skilled  investigators 
have  been  seut  iuto  them  to  study  the  diseases  to  which  a  large 
mass  of  their  fellow  countrymen  will  henceforth  be  exposed. 

The  earlier  observations  on  the  conditions  aud  diseases  of 
tropical  countries  we  owe  to  missionaries  and  explorers,  men 
of  roving  instincts  and  venturesome  habits,  who  partly  in 
self-defense,  partly  from  desire  to  benefit  other  travelers  or 
the  natives  of  the  regions  traveled  through,  observed  the 
sick  and  examined  the  methods  of  treatment  in  vogue 
in  those  lands.  All  such  studies  were  necessarily  fragmentary 
and  of  a  desultory  character,  but  no  one  with  a  knowledge  of 
the  subject  would  speak  of  them  disparagingly,  for  they 
represent  the  beginnings  of  an  important  movement,  and 
have  been,  moreover,  attended  by  valuable  discoveries,  some 
of  which  have  proved  to  be  of  the  greatest  benefit  to  humanity. 
It  is  only  necessary  to  mention  the  introduction  of  cinchona 
bark  into  Europe  in  the  17th  century  by  the  Jesuits,  who  had 
seen  its  beneficial  effects  in  Peru,  and  to  recall  the  immense 
part  played  by  its  alkaloid,  quinine,  in  the  treatment  of 
malarial  diseases  to-day,  to  realize  the  significance  of  at  least 
one  of  these  discoveries.  Millions  of  lives  have  been  saved, 
and  whole  continents  made  accessible  to  civilization,  for  the 
dangers  of  forest  and  morass  have  largely  ceased  to  be  pro- 
hibitive since  the  white  man  has  learned  to  carry  quinine  in 
his  blood. 

Later,  white  traders  and  white  soldiers,  the  natural  success- 
ors of  missionary  and  explorer,  on  entering  the  tropical 
regions  took  with  them  civil  and  military  physicians,  who  by 
virtue  of  their  better  medical  and  scientific  training  were  able 
to  describe  climatic  conditions,  investigate  the  symptomatology 
of  diseases,  and  study  their  causes,  nature  and  treatment  far 
more  accurately  than  their  predecessors  had  done.  Thanks  to 
their  efforts  we  are  already  in  possession  of  an  analysis  of  the 
more  prevalent  diseases  peculiar  to  the  tropics  and  of  the 
many  facts  of  importance  concerning  etiology,  pathology, 
prophylaxis  aud  cure.  Among  the  most  fertile  in  results 
has  been  the  work  done  by  Fayrer  in  India,  and  in  Cochin 
China  by  Calmette,  on  snake  poison  ;  in  Algiers  by  Laveran, 
and  in  India  by  Koss,  on  the  malarial  infections ;  in  Bombay 
by  Vandyke  Carter  and  Obermeier,  on  relapsing  fever;  in 
China  and  other  countries,  by  Manson,  on  filariasis;  and  in 
the  West  Indies  and  South  America,  by  Sternberg,  Guiteras 
and  Sanarelli,  on  yellow  fever. 

During  the  last  thirty  years,  however,  remarkable  advauces 
have  been  made  in  pathological  and  especially  in  bacteriologi- 
cal technique.  A  large  number  of  scientific  investigators  in 
all  civilized  countries  have  been  gradually  overcoming 
difficulties  which  had  hitherto  been  insurmountable,  but 
which,  by  the  new  methods  at  their  disposal  could  now  be 
satisfactorily  attacked.  The  field  of  medicine  has  become  so 
wide  and  divided  into  so  many  departments  that  one  man  can 
scarcely  hope  to  cover  all  of  them.  Much  as  we  have  to 
thank  civil  and  military  physicians  in  the  past  for  the  good 
work  they  have  done,  we  can  scarcely  ask  in  the  future  men 
who  have  to  devote  a  large  share  of  their  time  to  the  treatment 
of  patients  and  to  the  performance  of  executive  functions  to 
undertake    the    complicated    researches    necessary   for    the 


isolation  of  the  causative  agent  in  obscure  diseases.  There 
has  to  be  a  division  of  labor  and  the  practical  man  must  be 
helped  out  by  individuals  who  have  been  especially  trained  in 
particular  lines  of  work,  and  who  can  give  all  their  time  to 
such  work.  Accordingly,  of  late,  European  governments  and 
educational  institutions  have  been  sending  into  tropical 
regions  men  especially  prepared  and  commissioned  to  investi- 
gate disease,  and  these  men  have  been  relieved  of  all  duties 
except  those  actually  connected  with  their  original  research. 
In  this  way,  Koch  and  Gaft'ky  went  to  Egypt  and  India,  in 
1883,  to  study  Asiatic  cholera,  an  expedition  which  resulted 
in  the  discovery  of  the  cause  of  the  disease;  and  at  Hong 
Kong,  in  1894,  Yersin  isolated  the  bacillus  of  bubonic  plague. 
That  such  special  investigations  of  the  causes  of  disease 
justify  the  education  of  specialists  and  the  expenditure  of  the 
time  and  money  required  is  fully  evidenced  by  the  practical 
results  which  have  followed.  Cholera,  now  that  the  spirillum, 
the  growth  and  activity  of  which  in  human  beings  cause 
the  symptoms  of  the  disease,  is  known  aud  its  habits  of  life 
and  mode  of  dissemination  have  been  studied,  can  in  civilized 
countries  be  absolutely  controlled;  the  disease  can  no  longer 
gain  a  permanent  foothold  in  a  city  in  which  modern 
methods  of  sanitation  are  employed.  Plague  which  swept 
away  whole  populations  at  a  breath  in  former  times  need 
now  scarcely  be  feared  among  Western  nations;  for  even  if 
the  hygienic  precautions  of  the  end  of  the  century  fail  to 
keep  the  disease  out  of  the  West,  the  method  of  preventive 
inoculation  which  has  been  devised  since  the  discovery  of  the 
causative  bacillus  will  protect  those  who  avail  themselves  of 
this  prophylactic  measure. 

In  the  light  of  these  facts  the  authorities  of  the  medical 
department  of  the  Johns  Hopkins  University  decided  in 
March  of  the  present  year  to  send  two  of  their  staff,  Dr. 
Simon  Flexner  and  Dr.  Lewellys  F.  Barker,  to  the  Philippine 
Islands,  equipped  with  a  complete  outfit  for  the  study  of 
disease  by  modern  clinical  and  pathological  methods.  They 
were  instructed  to  study  the  diseases  which  prevail  in  the 
islands  "with  the  hope  not  only  of  making  contributions  to 
the  science  of  medicine,  but  also  of  being  of  service  to  the 
American  forces  in  those  islands,  to  the  natives  of  the  country, 
and  to  humanity  at  large."  The  expenses  of  the  expedition 
were  defrayed  through  the  generosity  of  a  few  friends  of  the 
University.  Two  advanced  medical  students,  Mr.  Joseph 
Marshall  Flint,  of  Chicago  and  Mr.  Frederick  P.  Gay,  of 
Boston,  went  as  volunteers  and  at  their  own  expense  to  assist 
in  the  medical  work  at  Manila.  Mr.  John  W.  Garrett,  of 
Baltimore,  interested  in  the  political  relations  of  the  archi- 
pelago, made  a  fifth  member  of  the  party. 

The  voyage  out  was  made  by  way  of  Vancouver,  Japan  and 
Hong  Kong.  Ten  days  were  spent  in  Japan  and  the  experi- 
ence there  proved  of  great  value  as  an  introduction  to  the 
work  in  Manila,  inasmuch  as  Japanese  scientists  have  studied 
and.  indeed,  with  considerable  success,  several  of  the  problems 
which  confront  the  investigator  in  the  tropics.  With 
Doctors  AoyoBia  and  Miura  in  Tokyo,  several  cases  of  kakke 
were  observed,  a  disease  which  in  the  Philippines  and  in 
other  countries,  is  more  generally  known  under  the  name  of 
beri  beri. 
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The  researches  of  the  Japanese  into  the  nature  of 
this  malady  are  among  tbe  most  interesting  and  important 
extant.  Dr.  Aoyoma,  who  when  investigating  plague  in 
Hong  Kong  was  himself  attacked  by  the  disease  and  for  a 
considerable  period  lay  in  a  most  precarious  condition,  showed 
no  ill  effects  of  the  ordeal  passed  through,  but  was  as  active 
and  enthusiastic  as  ever  in  the  observation  and  treatment  of 
disease.  In  the  laboratory  of  Dr.  Kitasato,  the  celebrated 
bacteriologist,  of  Tokyo,  opportunity  was  afforded  for  looking 
into  the  work  done  by  Dr.  Shiga,  one  of  the  assistants  in 
that  laboratory,  on  the  cause  and  treatment  of  dysentery.  Dr. 
Shiga,  who  has  isolated  a  bacillus  which  he  regards  as  the 
cause  of  epidemic  dysentery  in  Japan,  has  also,  by  inoculation 
of  tbe  bacillus  into  animals,  prepared  a  curative  serum  which 
he  believes  will  be  of  value  in  the  treatment  of  human  cases. 

At  Hong  Kong,  the  members  of  the  Commission,  through 
the  courtesy  of  Dr.  Lowson,  had  their  first  opportunity  of 
studying  cases  of  bubonic  plague,  clinically  in  the  wards  of 
the  isolation  hospital  and  pathologically  in  the  dead-house. 
The  disease  is  constantly  present  there,  though  to  a  varying 
degree,  among  the  Chinese  inhabitants,  Europeans  being 
occasionally,  though  but  rarely,  attacked.  A  member  of  the 
Commission,  speaking  of  experience  with  plague,  remarked 
upon  the  curious  mental  phases  passed  through  on  encounter- 
ing for  the  first  time  such  a  world-dreaded  disease.  During 
the  first  visit  to  the  morgue  in  which  the  dead  bodies  of 
plague  patients  were  kept,  great  care  was  taken  to  come  into 
no  personal  contact  with  the  dead,  and  even  draughts  of  air 
leading  from  the  vicinity  of  the  cadavers  were  avoided.  On 
the  second  day,  the  swellings  (or  buboes)  in  the  groin,  axilla 
or  neck  were  palpated,  but  with  some  care;  and  on  the  third 
day,  they  found  themselves  making  post-mortem  examinations 
of  the  internal  organs.  Though  Dr.  Aoyoma  developed  the 
disease  as  a  result  of  his  studies,  and  Dr.  Miiller,  of  Vienna, 
died  from  plague  contracted  while  attending  a  nurse  sick  of 
it,  it  is  probable  that  pathologists,  provided  they  take  the 
necessary  precautions  to  avoid  infection,  have  less  to  fear  than 
is  ordinarily  supposed.  If  one  work  much  with  the  disease, 
however,  he  would  be  very  unwise  did  he  not  take  advantage 
of  the  protection  afforded  by  Haffkine's  preventive  inocula- 
tion. 

The  members  of  the  Commission  arrived  in  Manila  at  the 
beginning  of  May  and  at  once,  thanks  to  letters  from 
Surgeon-General  Sternberg,  and  the  courtesy  of  Colonel 
Woodhull,  the  chief  surgeon  of  the  American  forces  in  the 
islands,  were  enabled  to  begin  their  work  in  the  military 
hospitals  there.  The  majority  of  the  American  sick  in 
Manila  are  cared  for  in  two  large  base  hospitals  known 
respectively  as  the  First  and  Second  Reserve  Hospitals.  In  the 
former  institution,  with  Major  Crosby  in  control,  are  some 
twelve  hundred  patients;  while  in  the  latter,  under  the  man- 
agement of  Captain  (now  Major)  Keefer,  there  are  perhaps  one- 
fourth  as  many.  Assoon  as  the  patients  are  convalescent,  those 
who  require  further  building  up  are  sent  to  the  pleasantly 
situated  Convalescent  Hospital  on  Corregidor  Island.  This 
hospital  is  situated  on  the  shore  snugly  nestled  beneath  the 
fort  which  fired  on  Admiral  Dewey's  ships  as  he  entered 
Manila  Bay.     In  addition  to  the  military  institutions  men- 


tioned, there  are  numerous  "district"  and  "regimental" 
hosjjitals  in  Manila,  Cavite  and  other  places  whei^American 
troops  are  stationed.  It  was  a  matter  of  pleasant  surprise  to 
see  how  efficiently  large  military  hospitals,  seven  or  eight 
thousand  miles  away  from  home,  could  be  organized  for  medi- 
cal and  surgical  work.  Whatever  criticisms  may  have  been 
made  in  America  with  regard  to  the  administration  of 
military  affairs,  nothing  but  praise  is  to  be  recorded  of  the 
medical  services  rendered  by  Colonel  Woodhull  and  his  staff 
in  the  Philippine  campaign. 

On  account  of  the  especial  facilities  and  material  obtain- 
able at  the  First  Reserve  Hospital,  working  headquarters  were 
established  there,  Lieutenant  Strong  generously  sharing  his 
laboratory  with  the  newcomers,  and  in  every  way  possible, 
lending  his  aid  to  the  investigations  undertaken.  The  time 
at  their  disposal  being  limited,  the  members  of  the  Commission 
decided  to  choose,  out  of  the  many  attractive  problems  which 
immediately  suggested  themselves  for  investigation,  certain 
only  which  seemed  to  them  of  the  greatest  importance  and 
which  could  be  most  advantageously  approached.  It  was 
found  that  among  the  American  soldiers  in  Manila  the  two 
most  fatal  diseases  in  May  and  June  were  dysentery  and 
typhoid  fever,  while  among  the  natives  tuberculosis  and  beri 
beri  were  common  and  destructive  maladies.  The  dysenteries 
and  tropical  diseases  of  the  liver  met  with  were  made  the 
object  of  especial  study,  and  one  of  the  most  important  results 
of  the  expedition  was  the  isolation  by  Dr.  Flexner,  from  the 
dejecta  of  patients,  of  a  bacillus  which  is  almost  certainly 
the  cause  of  the  acute  dysentery  studied.  The  causative  agent 
in  this  disease  once  known,  it  is  perhaps  not  too  much  to  hope 
that  a  preventive  inoculation  may  be  devised  which  will 
render  individuals  going  to  the  islands  immune  from  attack. 
Such  a  prophylactic  measure  if  invented  would  be  of  incal- 
culable value,  since,  according  to  an  authoritative  text  book, 
"  In  the  tropics  dysentery  destroys  more  lives  than  cholera, 
and  it  has  been  more  fatal  to  armies  than  powder  and  shot." 
Malarial  fevers  are  frequently  encountered,  and  in  Manila  the 
parasites  of  the  tertian  and  of  the  asstivo-autumnal  variety 
are  easily  demonstrable  in  the  blood  of  patients  suffering  from 
these  types  of  the  infection.  The  frequency  and  malignancy 
of  the  cases  vary  with  the  locality  and  with  the  season  of  the 
year.  The  deadly  calentura  perniciosa  is  much  feared  in 
certain  districts,  and  as  soon  as  the  country  is  settled  this 
form  of  malaria  should  be  thoroughly  studied.  The  forests 
of  the  interior  of  Mindoro  and  the  regions  adjacent  to  the 
Rio  Agusan  in  Mindanao  are  localities  of  unusual  interest  in 
this  connection.  The  relation  of  mosquitoes  to  malaria,  so 
vital  a  question  at  the  moment,  is  one  well  worthy  of  attack 
in  the  Malayan  archipelago.  Not  uninteresting  too,  in  passing, 
is  the  statement  in  certain  of  the  Jesuitical  records  of 
Mindanao  that  the  natives  of  that  island  recognized  as  far 
back  as  two  centuries  ago  a  relation  between  the  intermittent 
fevers  and  the  prevalence  of  mosquitoes. 

At  Cavite,  an  outbreak  of  some  two  hundred  cases  of  beri 
beri  among  the  Filipino  prisoners  yielded  wide  opportunity 
for  the  study  of  this  disease  in  its  various  clinical  and  patho- 
logical aspects.  In  the  same  town  a  large  epidemic  of  what 
was  probably  Dengue  fever  occurred. 


January,  1900.] 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


29 


The  cases  at  the  Spanish  hospital  of  Sau  Juan  de  Dios, 
those  at  San  Lazarus,  the  leprosy  hospital,  and  those  at  the 
city  asylum,  were  made  accessible  to  study  through  the  kind- 
ness of  Major  Frank  Bourns,  of  the  Provost-Marshal's 
department.  There  were  still  a  few  smallpox  cases  in  the  city, 
though  through  the  strenuous  exertions  of  the  officer  men- 
tioned, in  the  way  of  compulsory  vaccination  and  the  establish- 
ment of  a  carabao  vaccine  farm,  this  disease,  which  claimed 
so  many  victims  from  among  the  American  soldiers  at  the 
beginning  of  the  occupation,  was  practically  stamped  out  of 
Manila.  Skin  diseases  are  very  prevalent  among  the  natives, 
and  the  affection  known  as  dhobie  itch  (for  the  most  part  a  form 
of  ringworm)  attacked  large  numbers  of  American  soldiers. 

A  considerable  amout  of  pathological  material  was  collected 
by  the  members  of  the  Commission  especially  from  cases  of 
beri  beri,  leprosy  and  dysentery,  and  this  was  brought  back  to 
America  for  farther  study.  An  abundance  of  plague  material 
was  similarily  collected  at  Houg  Kong.  Bubonic  plague  does 
not  exist  in  Manila,  and  a  careful  search  through  the  older 
records  would  make  it  appear  that  it  has  never  broken  out  in 
the  Philippines. 

The  climate,  though  trying,  owing  to  the  continuous  heat 
and  moisture,  is  believed  to  be  supportable  if  Americans  will 
take  certain  necessary  precautions.  As  one  genial  Englishman 
who  has  lived  in  Manila  nineteen  years,  and  who  is  now  in 
perfect  health,  put  it,  "it  is  not  so  much  the  climate  as  the 
glass  bottle  which  injures  people  out  here."  The  visit  of  the 
Commission  to  the  islands  was  made  in  the  hottest  season  of 
the  year,  and  at  the  beginning  of  July  the  onset  of  the  rains 
by  increasing  the  moisture  in  the  air  added  much  to  the  dis- 
comfort. However,  if  one  carefully  chooses  his  diet,  eschews 
iced  drinks,  clothes  himself  rationally,  avoids  excesses  both 
physical  and  mental,  keeps  out  of  the  sun  during  the  hottest 
time  of  the  day,  sleeps  under  mosquito-netting  and  does  not 
bathe  in  too  cold  water,  he  may  live  a  fairly  comfortable  life 
and  will  probably  enjoy  good  health.  Indeed,  some  Americans 
have  found  themselves  in  better  health  in  Manila  than  at 
home,  though  this  is  the  exception  rather  than  the  rule. 
Diarrheal  troubles  are  very  frequent  and  are  to  be  combated 
by  rest,  a  simple  diet  and,  if  necessary,  by  wearing  a  woolen 
abdominal  band.  Much  has  been  written  about  the  drinking 
of  boiled  water  by  the  soldiers.  Outside  Manila  this  is  cer- 
tainly desirable,  but  any  attempt  to  persuade  soldiers  on  the 
march  to  follow  this  custom  will  probably  prove  futile.  The 
Johns  Hopkins  party  walked  one  afternoon  from  the  Bag 
Bag  river  to  San  Fernando,  and  before  the  end  of  the  journey 
found  themselves  drinking  any  water  available, some  of  it  cer- 
tainly far  from  pure. 

Early  in  July,  Mr.  Garrett  left  Manila  for  a  trip  through 
Java,  and  a  few  days  later  the  rest  of  the  party  returned  to 
Hong  Kong,  and  began  the  homeward  voyage  which  was 
made  by  way  of  Suez  and  London.  Two  members  of  the 
Commission  spent  three  weeks  in  India,  and  there  examined 
as  fully  as  possible  in  the  time,  the  outbreaks  of  plague 
which  existed  and  the  plague  measures  adopted  by  English 
officers  in  the  Indian  Empire.  In  Bombay,  Colonel  Weir,  and 
in  Poona,  Major  Keid  and  Major  Windle  accompanied  them  to 
the  scene  of  the  outbreaks. 


The  excursion  to  Poona  was  most  impressive.  Traveling 
upward  for  hours  through  the  Western  Ghats,  the  country 

was  so  beautiful  and  the  air  so  much  cooler  than  at  the  sea 
level,  that  one  could  scarcely  believe  that  he  was  approaching, 
in  the  plain,  a  little  lower  down  on  the  other  side,  the  pest- 
stricken  city  of  Poona.  On  arrival  at  the  railway  station, 
however,  the  first  signs  of  distress  were  noticed.  Train-loads  of 
people  were  fleeing  from  the  place.  A  drive  through  the 
town  to  the  office  of  the  chief  plague  authority  showed  how 
rapidly  it  was  being  deserted.  Many  of  the  streets  were 
almost  empty,  shop  doors  and  windows  were  closed  and 
barricaded,  plague  notices  were  pasted  on  the  wall,  a  preter- 
natural stillness  was  everywhere  noticeable,  the  few  people 
encountered  walking  quietly  along  with  heads  bowed  and  faces 
sorrowful.  A  visit  was  made  to  some  houses  whence  plague 
cases  had  just  been  reported  with  the  native  editor  of  the 
principal  Poona  newspaper,  this  gentlemen  having  volunteered 
his  services  as  plague  inspector.  In  a  small  hovel,  scarcely 
larger  than  a  ship's  cabin,  one  might  find  a  patient  surrounded 
by  several  of  his  friends  awaiting  the  arrival  of  the  inspector. 
The  chances  for  contact  contamination  were  manifold. 

At  the  general  plague  hospital,  there  were  some  eight 
hundred  cases  of  the  disease  under  the  charge  of  Major 
Windle.  He  was  assisted  by  eight  European  nurses  and  a 
number  of  native  helpers.  He  complained  that  it  was  almost 
impossible  to  retain  natives  as  workmen  ;  even  washermen  and 
grave-diggers  could  not  be  employed  in  sufficient  numbers 
owing  to  the  fears  and  prejudices  of  the  people.  Cartloads  of 
the  newly  attacked  were  being  brought  into  the  hospital  at  its 
entrance,  while  a  body  was  carried  out  from  the  wards  every 
ten  minutes  to  the  morgue  at  the  rear.  Those  who  live  in  the 
West  can  scarcely  appreciate  the  enormous  disadvantages 
under  which  medical  men  fight  plague  in  India.  The  people 
are  ignorant  and  superstitious,  the  rigid  caste  rules  prevent 
any  successful  application  of  modern  hygienic  measures,  and 
even  the  preventive  inoculation  cannot  be  utilized  to  any  great 
extent,  owing  to  the  fact  that  thus  far  the  bacilli  have  been 
grown  in  beef-broth,  and  the  natives  will  not  countenance 
such  a  profanation  of  the  sacred  animal.  Even  in  death,  caste 
rules  have  to  be  observed,  and  it  was  found  at  the  morgue  that 
partitions  had  to  be  put  up  separating  the  low-caste  Hindoos 
from  those  of  high  caste,  from  the  Mohammedans  and  from 
the  Parsees  and  Christians.  The  floor  of  the  morgue  presented 
a  melancholy  sight;  in  one  of  the  rooms  no  less  than  thirty- 
two  bodies  lay  upon  the  ground  as  closely  packed  as  was 
possible  without  actually  piling  the  bodies  upon  one  another. 
Mohammedans  are  buried,  and  high-caste  Hindoos  are  burned, 
but  the  bodies  sometimes  accumulate  so  fast  that  they  cannot 
be  disposed  of  by  the  usual  methods.  Major  Windle  stated 
thai  one  day,  a  short  time  before,  he  had  burned  twenty-four 
bodies  in  one  heap.  It  is  absolutely  impossible  in  Poona  to 
employ  occidental  methods  in  the  way  of  segregation  or  disin- 
fection. The  natives  prefer  to  die  rather  than  submit  to  rules 
which  are  obnoxious  to  them.  It  is  no  uncommon  sight  to 
see  a  widow,  after  uttering  the  death  wail,  beating  her  face  and 
breasts  and  throwing  herself  violent  ly  upon  the  body  of  her 
dead  husband,  kissing  his  face  and  lips  ;  it  is  very  strange  that 
no  more  than  do  contract  the  disease.     One  left  Poona  and 
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Bombay  thankful  that  in  America  no  such  unfavorable 
religious  and  social  conditions  prevail. 

Of  the  results  which  have  been  obtained  by  the  Commission, 
it  is  too  early  as  yet  to  speak  more  than  generally.  The  observ- 
ations made  in  Manila  have  to  be  supplemented  and  controlled 
by  further  microscopical  and  bacteriological  studies  upon  the 
material  collected.  It  will  be  some  months  at  least  before  a 
full  report  can  be  looked  for. 

At  present  the  observations  concerning  the  causation  of 
dysentery,  the  differentiation  of  the  fevers  of  the  region,  the 
relative  prevalence  of  typhoid  fever  and  malaria,  the  studies  of 
the  varieties  of  the  malarial  parasite  there  found,  and  the 
investigations  of  beri  beri,  may  be  specified  as  among  the  more 
important  scientific  results  of  the  expedition.  The  influence 
of  the  scientific  spirit  and  methods,  with  the  demonstration 
of  their  practical  utility,  so  beneficial  in  medical  ceutres  at 
home  and  exerted  at  so  early  a  period  in  the  American  regime 
in  the  Philippines,  can  scarcely  fail  to  be  of  significance  in 
the  further  development  of  medicine  there. 

It  is  probable  that  in  the  near  future  other  expeditions  will 
be  undertaken  as  only  a  beginning  in  the  study  of  tropical 
medicine  has  been  made.     England  and  Germany  are  alive  to 


the  importance  of  such  investigations.  Major  Ross  has 
recently  been  sent  to  East  Africa  to  continue  his  studies  upon 
the  part  played  by  mosquitoes  in  the  dissemination  of  malarial 
parasites,  and  Dr.  Wright  is  being  sent  by  the  English 
government  to  establish  a  laboratory  in  the  Malay  peninsula 
for  the  study  of  beri  beri.  Prof.  Koch,  of  Berlin,  has  also 
lately  been  sent  on  another  expedition  for  the  investigation  of 
the  malarial  fevers  in  the  tropics.  Schools  of  tropical 
medicine  are  being  established  at  various  English  and  conti- 
nental ports.  The  time  seems  ripe  also  for  undertaking 
instruction  in  tropical  diseases  in  America.  The  establish- 
ment of  investigating  institutes,  and  of  teaching  departments 
in  such  cities  as  San  Francisco,  New  Orleans,  Baltimore  and 
New  York,  would  be  an  additional  safeguard  to  the  country, 
since  these  are  ports  most  likely  to  be  infected.  Moreover, 
careful  instruction  as  regards  diseases  peculiar  to  the  tropics 
and  the  special  character  assumed  by  other  diseases  when  they 
occur  in  the  hotter  regions  of  the  earth  would  seem  to  be 
essentials  for  those  American  physicians  and  surgeons  who 
comtemplate  residence  or  practice  in  our  tropical  possessions. 

Lewellys  F.  Barker. 


AN  APPARATUS  TO  AID  THE  INTRODUCTION  OF  A  CATHETER  OR  BOUGIE. 

By  George  Walker,  M.  D.,  Ohief  of  Clinic  out-door  Surgical  Department,  Johns  Hopkins  Hospital. 


The  accompanying  cutis  an  apparatus  which  I  have  devised 
to  facilitate  the  passage  of  a  filiform  bougie,  or  catheter, 
through  a  strictured  urethra.  The  object  of  this  instrument, 
is  to  distend  the  canal,  and  in  this  way  to  enlarge  the  narrowed 
portion,  so  that  an  instrument  will  pass  through. 

Fig.  I  (a)  is  a  glass  cylinder,  the  shape  and  size  as  seen  in 
the  cut,  with  three  openings;  the  first  (J)  is  to  communicate 
with  the  urethra;  the  second  (p)  permits  the  entrance  of  oil 
from  cylinder  (rri),  Fig.  Ill ;  the  third  (d)  is  for  the  reception 
of  a  rubber  stopper  carrying  a  catheter,  or  bougie;  (/)  is  a 
pure  rubber  stopper,  through  the  center  of  which  is  passed  a 
glass  tube  (g) ;  on  the  inner  end  of  this  is  fitted  a  small  ring 
of  rubber  tubing  (n).  Through  this  glass  tube  a  catheter  (e) 
is  passed,  and  the  rubber  on  the  end  is  so  fitted  that  it  serves 
to  prevent  an  outward  flow  of  oil. 

Fig.  II  is  a  rubber  stopper  similar  to  the  above,  with  a  very 
small  opening  through  it,  just  large  enough  to  admit  easily 
the  passage  of  a  filiform  bougie  (I)  and  small  enough  to 
prevent  the  escape  of  oil  or  other  fluid. 

Fig.  Ill  (wi)  is  a  cylindrical  glass  vessel  for  the  reception  of 
oil ;  it  is  to  be  hung  on  wall  and  is  connected  with  Fig.  I,  by 
a  rubber  tube  (t)  of  varying  lengths. 

A  rather  stiff  silk  catheter  should  be  used,  as  a  soft-rubber 
one  has  a  tendency  to  bend  in  the  glass  cylinder.  The  free 
end  of  the  catheter  is  closed  with  a  clamp  or  hard-rubber 
stopper,  so  as  to  prevent  the  escape  of  oil. 

When  required  for  use  the  cylinder  (d)  is  filled  with  oil  by 
slightly  opening  the  pinch-cock  (A) ;  the  end  (b)  is  then  intro- 
duced into  the  meatus  and  firmly  held  there  by  an  assistant 
so  as  to  prevent   the  escape  of  oil  between   the  glass   and 


urethra.     The   catheter,    or   bougie,  is   then    passed  into  the 
urethra  as  far  as  the  strictured  part;  the  stop-cock  (A)  is  now 


Tig.  I 


Ftg.JT, 


opened,  and  the  oil  allowed  to  flow  in  and  distend  the  urethra. 
As  this  is  being  done  the  catheter,  or  bougie,  is  firmly  pushed 
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inward,  and  as  the  walls  are  distended  the  stricture  is  slightly 
opened,  and  the  instrument  allowed  to  slip  through. 


Fig.   IV. — An  Improved  Urethral  Irrigating  Nozzle. 

I  do  not  say  that  by  its  use  all  urethra  can  be  made  perme- 
able, but  certainly  filiforms  can  be  thus  introduced  in  a  num- 


ber of  cases  which  without  it  would  be  impossible,  and 
catheters  passed  through  diseased  portions  that  otherwise 
would  admit  only  filiform.  Thanks  are  due  Dr.  Andrew 
Stewart,  of  Washington,  for  some  suggestions. 

Fig.  IV  represents  an  irrigating  nozzle  showing  an  addition 
to  the  ordinary  straight  nozzle  in  the  form  of  a  disc-shaped 
flange  attached  to  the  body  near  the  urethral  end.  The  disc 
serves  to  protect  one's  hands  and  other  objects  in  the  vicinity 
from  becoming  soiled  by  the  fluids  which  are  ejected  from  the 
meatus  during  irrigation.  The  straight  nozzle  which  I  have 
used  resembles  in  some  particulars  those  of  Valentine  and 
Young.  The  complete  nozzle  is  made  in  one  piece;  it  is 
simple,  cleanly,  small  and  entirely  efficacious. 


SUMMARIES  OR  TITLES  OF  PAPERS  BY  MEMBERS  OF  THE  HOSPITAL  AND  MEDICAL 
SCHOOL  STAFF  APPEARING  ELSEWHERE  THAN  IN  THE  BULLETIN. 


J.  Whitridge  Williams,  M.  D.  The  Frequency  of  Contracted 
Pelves  in  the  First  Thousand  Women  Delivered  in  the 
Obstetrical  Department  of  the  Johns  Hopkins  Hospital. — 
Obstetrics,  Vol.  I,  Nos.  5   and   6,  1899. 

1.  In  our  material,  the  frequency  of  contracted  pelves  (13.1  per 
cent.)  corresponds  very  closely  with  the  general  average  of  fre- 
quency observed  in  Germany. 

2.  This  is  due,  in  large  part,  to  the  presence  of  a  large  black 
population  in  Baltimore,  469  out  of  our  1,000  cases  being  colored 
women. 

3.  Contracted  pelves  are  2.77  times  more  frequent  in  black  than 
in  white  women,  and  occur  in  19.83  per  cent,  of  the  former  and 
7.14  per  cent,  of  the  latter. 

4.  The  statistics  of  Reynolds  Crossen  and  myself  indicate  that 
contracted  pelves  are  observed  in  about  7  per  cent,  of  the  white 
women  of  this  country,  or  about  once  in  every  fourteenth  case. 

5.  Contracted  pelves,  accordingly,  occur  in  our  white  women 
about  as  frequently  as  in  many  German  clinics,  notably,  Rostock, 
Breslau  and  Basel. 

6.  And  occur  quite  as  frequently  as  in  Paris  (Pinard  and  Budin) 
and  more  frequently  than  in  Vienna. 

7.  As  every  fourteenth  white  and  every  fifth  colored  woman 
possesses  a  contracted  pelvis,  the  necessity  for  routine  pelvimetry 
becomes  apparent. 

J.  Whitridge  Williams,  M.  D.  A  Case  of  Spondylolisthesis, 
with  Description  of  the  Pelvis. — American  Journal  of  Ob- 
stetrics, Vol.  XL,  pp.  145-171  ;  also,  Transactions  of  the  American 
Gynecological  Society,  Vol.  XXIV,  pp.  49-79. 

In  this  article  is  described  the  pelvis  obtained  from  a  woman 
dying  after  a  symphyseotomy  performed  on  account  of  a  pelvis 
contracted  by  spondylolisthesis.  The  smallest  antero-posterior 
diameter  of  the  pelvis,  extending  from  the  lower  margin  of  the 
third  lumbar  vertebra,  to  the  upper  and  posterior  margin  of  the 
symphysis  pubis,  was  6yi  cm. 

The  article  is  accompanied  by  numerous  illustrations,  which 
clearly  illustrate  the  deformity,  as  well  as  its  mode  of  production. 
This  is  the  first  American  case  which  has  been  described  anatom- 
ically, though  such  cases  have  been  observed  clinically  by  Blake, 
Lombard,  Flint,  Gibney  and  Lovett. 

A  full  list  of  the  literature  on  the  subject  accompanies  the 
article. 


J.  Whitridge  Williams,  M.  D.  Report  of  the  Committee  of  the 
American  Gynecological  Society,  of  which  Dr.  Williams  was 
Chairman,  "On  the  Value  of  Antistreptococcic  Serum  in  the 
Treatment  of  Puerperal  Infection." — American  Journal  of 
Obstetrics,  Vol.  XL,  pp.  289-314  ;  and  Transactions  of  the 
American    Gynaecological  Society,  Vol.  XXIV,  pp.  80-110. 

I.  A  study  of  the  literature  shows  that  352  cases  of  puerperal 
infection  have  been  treated  by  many  observers,  with  a  mortality 
of  20.74  per  cent.;  where  streptococci  were  positively  demonstrated 
the  mortality  was  33  per  cent. 

II.  Marmorek's  claim  that  his  antistreptococcic  serum  will  cure 
streptococcic  puerperal  infection,  does  not  appear  to  be  substan- 
tiated by  the  results  thus  far  reported. 

III.  Experimental  work  has  cast  grave  doubts  upon  the 
efficiency  of  antistreptococcic  serum  in  clinical  work,  by  showing 
that  a  serum  which  is  obtained  from  a  given  streptococcus  may 
protect  an  animal  from  that  organism,  but  may  be  absolutely 
inefficient  against  another  streptococcus,  and  that  the  number  of 
serums  which  may  be  prepared  is  limited  only  by  the  number 
of  varieties  of  streptococci  which  may  exist. 

IV.  Thus  far  the  only  definite  result  of  Marmorek's  work  is  the 
development  of  a  method  by  which  we  can  increase  the  virulence 
of  certain  streptococci  to  an  almost  inconceivable  extent,  so  that 
one  hundred-billionth  of  a  cubic  centimeter  of  a  culture  will  kill  a 
rabbit. 

V.  The  personal  experience  of  your  committee  has  shown  that 
the  mortality  of  streptococcus  endometritis,  if  not  interfered  with, 
is  something  less  than  5  per  cent.,  and  that  such  cases  tend  to 
recover  if  Nature's  work  is  not  undone  by  too  energetic  local 
treatment. 

VI.  We  unhesitatingly  condemn  curettage  and  total  hysterec- 
tomy in  streptococcus  infections  after  a  full-term  delivery,  and 
attribute  a  large  part  of  the  excessive  mortality  in  the  literature 
to  the  former  operation. 

VII.  In  puerperal  infections  a  portion  of  the  uterine  lochia 
should  be  removed  by  Di'ulerlein's  tube  for  bacteriological  exam- 
ination, and  an  intra-uterine  douche  of  four  to  five  liters  of  sterile 
salt  solution  given  just  afterward.  If  the  infection  be  due  to 
streptococci,  the  uterus  should  not  be  touched  again,  and  the 
patient  be  given  very  large  doses  of  strychnia  and  alcohol,  if 
necessary.  If  the  infection  be  due  to  other  organisms,  repeated 
douchings  and  even  curettage  may  be  advisable. 

VIII.  If  the  infection  extends  toward  the  peritoneal  cavity, 
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and  in  gravely  septicemic  cases,  Pryor's  method  of  isolating  the 
uterus  by  packing  the  pelvis  with  iodoform  gauze  may  be  of  service. 
IX.  The  experience  of  one  of  the  members  of  the  committee 
with  antistreptococcus  serum  has  shown  that  it  has  no  deleterious 
effect  upon  the  patient,  and  therefore  may  be  tried  if  desired. 
But  we  find  nothing  in  the  clinical  or  experimental  literature  or 
in  our  own  experience,  to  indicate  that  its  employment  will  materi- 
ally improve  the  general  results  in  the  treatment  of  streptococcus 
puerperal  infection. 

Howard  A.    Kelly,    M.    D.     A    Curette   for   Cervical   Cancer.— 
American  Journal  of  Obstetrics,  Vol.  XL,  1899,  p.  829. 

The    author    has  devised    a  toothed    curette    for    the  removal 
of   redundant  carcinomatous   material  in  cases  of  cancer  of  the 


cervix,  which  he  considers  much  more  satisfactory  than  any  of 
the  dull  or  sharp  scoops  now  in  use. 

The  instrument  consists  of  a  stout  handle  9i  cm.  long,  a  shank 
114.  cm.,  tapering  to  an  ovoid  bowl  which  is  4  cm.  long,  17  mm. 
wide,  and  14  mm.  deep.  The  essential  feature  of  the  curette  is 
the  series  of  crenations,  each  2  mm.  in  height  and  2\  mm.  wide  at 
the  base,  surmounting  its  blunt  margin.  These  little  teeth  are 
very  effective  in  removing  the  diseased  tissue.  A  smaller  instru- 
ment, two-thirds  the  size  of  the  one  described,  is  also  used. 

W.  H.  Welch,  M.  D.    Thrombosis  and  Embolism. — Albutt' s  System 

of  Medicine,  Vol.  VII,  1899. 
The  Material  Needs  of  Medical  Education. — Journal  of  the 

Alumni  Association  of  the    College  of  Physicians  and  Surge  ni, 

Vol.11,  No.  4,  1900. 


PROCEEDINGS  OF  SOCIETIES. 


THE  JOHNS  HOPKINS  HOSPITAL  MEDICAL  SOCIETY. 
Tuesday,  December  5,  1899. 
Exhibition  of  Surgical  Cases.— Dr.  Mitchell. 

We  have  to  show  three  cases  that  have  been  treated  in  the 
service  of  Dr.  Halsted,  during  the  last  few  months,  all  trau- 
matic and  all  having  been  serious  accidents. 

Case  I. — The  first  man,  a  miner,  aged  28  years,  was  admitted 
in  August  with  the  history  of  an  injury  received  32  hours  pre- 
viously, haying  been  crushed  under  a  mass  of  falling  coal. 
He  was  unable  to  walk  after  the  accident  on  account  of  pain, 
though  he  had  perfect  motion  of  the  limbs  and  could  stand. 
He  had  retention  of  urine  and  was  catheterized  by  a  physician 
at  the  mines  aud  the  bladder  was  later  aspirated.  The  urine 
obtained  by  catheterization  contained  a  great  deal  of  blood, 
but  the  aspirated  secretion  was  clear.  He  was  operated  upon 
immediately  after  his  entrance  to  the  hospital. 

On  examination,  the  patient  was  unable  to  stand,  the 
bladder  was  much  distended,  reaching  almost  to  the  umbilicus; 
the  perineum  was  infiltrated  with  blood.  A  perineal  incision 
was  made,  opening  a  cavity  beneath  the  symphysis  pubis, 
which  was  filled  with  blood  clots  and  urine  ;  the  bladder  still 
remained  distended.  A  catheter  passed  through  the  meatus 
entered  this  cavity  in  the  perineum,  thus  locating  one  end  of 
the  ruptured  urethra.  Suprapubic  cystotomy  was  then 
done  and  retrograde  catheterization  showed  the  proximal 
end  of  the  urethra,  which  had  been  ruptured  just  beneath  the 
symphysis  pubis.  The  urine  in  the  bladder  was  perfectly 
clear.  There  was  a  fracture  of  the  ascending  and  descending 
ramus  of  the  left  pubic  bone,  and  a  separation  of  the  symphysis 
pubis.  By  attaching  a  piece  of  silk  to  a  soft-rubber  catheter, 
we  were  able  to  pass  it  through  the  entire  course  of  the 
urethra.  The  urethra  was  not  sutured  because  of  the  wide 
separation.  A  Bloodgood  suprapubic  tube  was  fixed  in  the 
bladder,  and  the  perineal  wound  packed  with  gauze.  The 
patient  did  very  well.  The  bladder  could  be  irrigated  through 
the  catheter  and  there  was  no  trouble  from  infection.  The 
catheter  was  allowed  to  stay  in  until  September,  when  it  was 
removed  because  blocked  with  salts,  and  a  new  one  introduced. 
This    was    finally   removed,    nearly    two   months    after   the 


operation,  but  the  urethra  still  opened  in  the  perineum.  On 
October  23rd,  the  suprapubic  tube  was  removed  and  the 
wound  allowed  to  close,  and  from  that  time  he  has  been 
voiding  partly  through  the  meatus  and  partly  from  the  peri- 
neal wound,  the  latter  having  closed  only  within  the  last  few 
days.  The  urethra  has  been  dilated  from  time  to  time  and  a 
number  27  sound  can  be  introduced  with  ease.  He  walks 
without  evidence  of  trouble.  The  pubis  is  evidently  firmly 
united. 

Uase  II. — This  is  a  case  of  recovery  after  very  great  shock. 
The  man  was  admitted  ten  days  ago,  about  6.30  p.  m.,  in  very 
bad  condition  and  with  the  history  of  an  injury  to  his  right 
arm  a  short  time  before.  He  was  working  in  a  guano  factory 
wheu  his  arm  was  caught  in  the  machinery,  and  the  forearm 
and  hand  very  badly  crushed.  The  skin  of  the  arm  was  torn 
from  the  shoulder,  down  just  as  you  would  tear  out  the  sleeve 
of  a  coat.  His  pulse  was  80  aud  very  weak,  respiration  40, 
temperature  97.5°,  and  he  was  crying  with  pain  aud  begging  to 
have  the  arm  taken  off.  He  was  immediately  put  to  bed,  the 
arm  dressed  with  sterile  gauze,  the  foot  of  the  bed  elevated 
and  he  was  infused  with  600  cc.  of  salt  solution  in  the  breast, 
and  given  i  gr.  morphia  and  a  hot  enema  of  coffee  and  salt 
solution.  Up  to  10  o'clock  he  improved,  his  pulse  had  become 
much  stronger,  he  was  quiet,  his  respiration  slower  and 
altogether  he  seemed  better.  After  that  time  he  began  to  go 
down  again  rapidly  and  there  was  considerable  oozing  from 
the  dressings.  He  was  in  very  bad  condition  when  put  on  the 
table  at  11  p.  m.,  and  though  he  was  under  ether  only  10 
minutes  his  condition  became  much  worse  during  that  time. 
He  was  given  strychnia  hypodermically  and  salt  solution 
infusion  during  the  operation.  The  foot  of  the  table  was 
elevated  and  his  legs  tightly  bandaged.  The  operation  itself 
lasted  only  5  minutes.  Dr.  Bloodgood  controlled  the  vessels  by 
digital  pressure  in  the  axilla  and  the  arm  was  amputated  just 
below  the  shoulder.  The  vessels  were  quickly  tied  and  the 
wound  packed  with  gauze.  At  the  end  of  this  brief  period, 
however,  the  radial  pulse  could  not  be  felt,  and  the  heart- 
sounds  were  so  weak  that  the  second  sound  could  not  be 
heard  after  the  operation.  The  foot  of  his  bed  was  kept 
elevated,  he  was  infused  again  with  salt  solution  and  given 


January,  1900.] 


JOHNS   HOPKINS  HOSPITAL   BULLETIN. 


33 


hypodermics  of  strychnia  and  morphia  with  hot  enemata  of 
coffee  and  salt  solution.  His  condition  remained  very  alarm- 
ing during  all  that  night,  the  pulse  being  rapid  and  weak. 
the  temperature  rising  to  103.6°  and  he  became  delirious, 
attempting  to  bite  and  scratch  the  assistants.  Towards 
morning,  however,  he  became  quiet  and  from  that  time  on 
has  made  a  rapid  convalescence.  The  wound  was  inspected  a 
few  days  after  the  operation  and  everything  was  found  clean 
and  in  good  shape.  His  blood-count  has  been  somewhat 
interesting.  The  night  of  the  operation  it  was  practically 
normal,  although  there  had  been  a  great  deal  of  hemorrhage — 
red  corpuscles  5,000,000,  leucocytes  23,000,  and  hemoglobin 
70  percent.  Thirty-six  hours  later  it  showed  reds  3,000,000, 
leucocytes  12,000  and  hemoglobin  50  per  cent. 

Case  III.  This  case  has  been  very  interesting  to  us  in  con- 
nection with  the  question  of  nerve  regeneration.  He  is  a 
German,  38  years  of  age,  and  was  admitted  on  the  10th  of 
November  with  an  injury  of  the  inner  and  posterior  part  of 
the  left  arm,  having  been  in  contact  with  a  buzz-saw.  He 
was  admitted  in  fairly  good  condition  and  kept  quiet  for  two 
hours  before  operation,  when  he  was  put  on  the  table  and  the 
arm  cleaned  very  thoroughly.  No  anesthetic  was  used  and 
although  the  operation  lasted  two  hours  or  more,  no  bad 
effect  was  produced  so  far  as  we  could  see.  There  were  three 
main  cuts  with  numerous  lacerations  extending  from  them. 
The  upper  cut  exposed  the  musculospiral  and  ulnar  nerves 
and  divided  the  internal  cutaneous.  The  second  cut  divided 
the  ulnar,  made  a  large  ojjening  into  the  bone  and  divided  the 
musculospiral  just  where  it  winds  around  the  bone,  while  the 
third  cut  divided  the  median  nerve  just  above  the  elbow, 
without  exposing  the  artery.  The  triceps  muscle  was  exten- 
sively lacerated  and  the  ulnar  nerve  was  hanging  in  this  mass 
of  lacerated  muscle  which  was  torn  entirely  from  the  bone  at 
one  point.  The  biceps  was  also  partially  divided  and  there 
was  extensive  laceration  of  the  skin.  We  identified  the  periph- 
eral portion  of  the  nerves  by  pinching  the  ends  slightly 
and  getting  a  corresponding  contraction.  The  central  portions 
could  be  identified  by  pain  when  they  were  seized.  A  hasty 
examination  for  anesthesia  was  made  and  it  was  thought  to 
be  complete,  but  since  then  we  find  that  we  were  mistaken. 
Tbe  nerves  were  sutured,  the  muscles  brought  together  with 
buried  silver  and  catgut  sutures,  and  the  skin  approximated 
loosely  over  the  wound.  The  man  has  made  a  perfect  recovery 
and  everything  has  healed  per  primam  except  the  portions 
where  there  was  no  skin  and  these  are  covered  by  healthy 
blood  clot.  At  the  first  dressing  we  found  complete  anesthesia 
of  those  portions  supplied  by  the  median,  ulnar  and  musculo- 
spiral nerves.  The  only  sensitive  area  was  that  supplied  by 
the  external  cutaneous  and  some  filaments  of  the  musculo- 
spiral that  came  off  above  the  injury. 

Discussion. 

Db.  Thomas. — Was  there  any  difficulty  in  bringing  the 
ends  of  the  nerves  together  ? 

Dr.  Mitchell. — They  were  very  far  apart  at  the  time,  but 
we  had  no  difficulty  in  approximating  them  and  suturing 
without  tension. 


Dr.  Thomas.— It  will  be  very  interesting  to  watch  his 
recovery  and  note  where  regeneration  first  takes  place,  since 
all  the  nerves  were  completely  divided. 

An  Improved  Stethoscope.  Dr.  Cabot. — I  have  with  me 
a  stethoscope  that  I  have  used  on  about  40  cases  adav  for  five 
months  and  which  pleases  me  so  much  that  I  thought  it 
worth  while  to  bring  it  before  you.  It  was  invented  by  a 
gentleman  in  Boston,  not  a  physician,  who  had  seen  the 
ordinary  stethoscope  and  who  thought  he  could  make 
an  instrument  that  would  combine  the  advantages  of  this 
with  those  of  the  phoueudoscope.  It  consists  of  a  simple 
diaphragm  of  metal  like  that  of  the  telephone  connected 
with  the  chamber  into  which  the  tube  of  the  stethoscope 
enters.  It  magnifies  all  sounds  and  it  might  be  said  to 
bear  the  same  relation  to  the  ordinary  stethoscope  that  the 
high  power  of  the  microscope  does  to  the  low  power.  With 
it  you  can,  I  think,  also  hear  sounds  deeper  in  the  chest  than 
those  heard  with  any  other  stethoscope.  I  have  used  it  con- 
stantly for  examination  of  the  lungs  and  heart  and  find  it 
exceedingly  valuable  for  both.  It  enables  you  to  hear  cardiac 
murmurs,  especially  those  of  aortic  regurgitation  that  can 
not  be  heard  in  any  other  way  and  this  seems  to  me  to  be  a 
point  of  great  importance.  The  murmurs  of  mitral  stenosis 
are  not  always,  however,  heard  as  well  as  with  the  ordinary 
stethoscope;  that  fact  I  can  not  account  for. 

A  very  obvious  advantage  of  the  instrument  is  that  in 
listening  to  cases  of  pneumonia  of  the  posterior  lobes  where 
the  patient  is  very  weak  and  you  do  not  want  to  turn  him,  you 
can  slip  this  flat  edge  under  the  back  and  hear  the  sounds 
with  ease.  I  have  known  of  an  instance  of  a  consultant  being 
called  from  New  York  to  Boston  in  such  a  case  and  feeling 
that  he  had  not  the  right  to  turn  the  patient  or  raise  him  no 
examination  of  the  lungs  was  made  for  two  days.  With  such 
instrument  as  this  such  a  delay  could  not  occur. 

I  think  also  it  is  not  an  exaggeration  to  say  that  you  can 
hear  as  much  of  the  heart-sounds  through  the  clothes  with 
this  instrument  as  you  can  with  any  other  instrument  next  the 
skin.  You  should  not  listen  to  the  lungs  through  the  clothes, 
because  the  friction  sounds  of  the  clothes  are  so  much  like 
those  of  the  lungs. 

There  are  certain  things  that  you  can  not  do  with  it.  If  the 
patient  has  a  very  thin  bony  chest  you  do  not  get  good  effects, 
and  it  is  not  always  good  for  very  superficial  sounds.  I 
always  carry  the  bell  of  the  ordinary  stethoscope  to  slip  on 
for  such  cases.  I  don't  think  I  should  want  the  instrument 
alone  without  this  arrangement,  but  I  certainly  should  not 
want  ever  to  be  without  this  instrument  again.  I  feel  sure 
that  any  one  who  ever  tries  it  will  not  give  it  up  until  some- 
thing better  is  invented. 

The  Pulmonic  Second  Sound.  Dr.  Cabot.— About 
one  year  ago,  in  reading  Gibson's  recent  work  on  the 
heart,  I  noticed  some  observations  concerning  the  second 
sound  in  health  that  disturbed  me  a  great  deal.  I  had  always 
been  taught  that  in  health  the  pulmonary  second  sound 
was  not  so  loud  as  the  corresponding  sound  from  the  other 
side.     Dr.  Sarah  li.  (,'reightou  went  over  one  thousand  cases 
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this  summer  in  my  clinic  with  reference  to  this  point,  throw- 
ing out  all  cases  where  there  wras  anything  wrong  with  the 
heart.  She  showed  that  in  each  decade,  there  is  a  rising  per- 
centage of  aortic  and  a  diminishing  percentage  of  pulmonic 
accentuation  as  compared  with  the  preceding  decade.  In 
other  words,  unless  these  one  thousand  cases  are  very  decep- 
tive, the  accentuation  of  the  aortic  sound  is  a  matter  of  age, 
the  pulmonic  sound  being  louder  in  the  young  and  the  aortic 
in  older  persons. 

One  other  point  that  has  struck  me  in  the  last  two  years  in 
the  examination  of  the  normal  chest  is  the  presence  in  healthy 
persons  of  fine  rales  at  the  base  of  each  axilla.  If  you  listen 
in  persons  over  40  years  of  age,  you  will  hear  in  a  large  pro- 
portion of  cases  these  fine  crepitant  rales  at  the  end  of  inspira- 
tion. They  are  heard  over  a  very  small  area,  frequently  not 
larger  than  half  the  size  of  your  palm.  The  explanation  of 
this  phenomenon  is  entirely  dark  to  me.  I  thought  it  might 
be  due  to  the  formation  of  pleural  adhesions,  but  I  find  it  in 
connection  with  Litteu's  phenomenon  so  frecpaently  that  I  can 
not  see  how  that  explanation  can  be  accepted,  so  that  I  leave 
the  observation  as  a  purely  clinical  oue  without  explanation. 
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with  that  of  the  leading  scientific  medical  journals. 
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GENERAL  STATEMENT. 


The  Medical  Department  of  the  Johns  Hopkins  University  was  opened  for  the  instruction  of  students  October,  1893.  This  School  of  iMedicine  is 
an  integral  and  coordinate  part  of  the  Johns  Hopkins  University,  and  it  also  derives  great  advantages  from  its  close  affiliation  with  the  Johns 
Hopkins  Hospital.  The  required  period  of  study  for  the  degree  of  Doctor  of  Medicine  is  four  years.  The  academic  year  begins  on  the  first  of  October 
and  ends  the  middle  of  June,  with  short  recesses  at  Christmas  and  Easter.     Men  and  women  are  admitted  upon  the  same  terms. 

In  the  methods  of  instruction  especial  emphasis  is  laid  upon  practical  work  in  the  Laboratories  and  in  the  Dispensary  and  Wards  of  the  Hospital 
While  the  aim  of  the  School  is  primarily  to  train  practitioners  of  medicine  and  surgery,  it  is  recognized  that  the  medical  art  should  rest  upon  a 
suitable  preliminary  education  and  upon  thorough  training  in  the  medical  sciences.  The  first  two  years  of  the  course  are  devoted  mainly  to  prac- 
tical work,  combined  with  demonstrations,  recitations  and,  when  deemed  necessary,  lectures,  in  the  Laboratories  of  Anatomy,  Physiology  Physio- 
logical Chemistry,  Pharmacology  and  Toxicology,  Pathology  and  Bacteriology.  During  the  last  two  years  the  student  is  given  abundant  opportunity 
for  the  personal  study  of  cases  of  disease,  his  time  being  spent  largely  in  the  Hospital  Wards  and' Dispensary  and  in  the  Clinical  Laboratories.  Espe- 
cially advantageous  for  thorough  clinical  training  are  the  arrangements  by  which  the  students,  divided  into  groups,  engage  in  practical  work  in  the 
Dispensary,  and  throughout  the  fourth  year  serve  as  clinical  clerks  and  surgical  dressers  in  the  wards  of  the  Hospital. 

REQUIREMENTS  FOR  ADMISSION. 

As  candidates  for  the  degree  of  Doctor  of  Medicine  the  school  receives: 

1.  Those  who  have  satisfactorily  completed  the  Chemical-Biological  course  which  leads  to  the  A.  B.  degree  in  this  university. 

2.  Graduates  of  approved  colleges  or  scientific  schools  who  can  furnish  evidence  :  (a)  That  they  have  acquaintance  with  Latin  and  a  good  reading 
knowledge  of  French  and  German;  (b)  That  they  have  such  knowledge  of  physics,  chemistry,  and  biology  as  is  imparted  by  the  regular  minor 
courses  given  in  these  subjects  in  this  university. 

The  phrase  "a  minor  course,"  as  here  employed,  means  a  course  that  requires  a  year  for  its  completion.  In  physics,  four  class-room  exercises 
and  three  hours  a  week  in  the  laboratory  are  required;  in  chemistry  and  biology,  four  class-room  exercises  and  five  hours  a  week  in  the  laboratory  in 
each  subject. 

3.  Those  who  give  evidence  by  examination  that  they  possess  the  general  education  implied  by  a  degree  in  arts  or  in  science  from  an  approved 
college  or  scientific  school,  and  the  knowledge  of  French,  German,  Latin,  physics,  chemistry,  and  biology  above  indicated. 

Applicants  for  admission  will  receive  blanks  to  be  filled  out  relating  to  their  previous  courses  of  study. 

They  are  required  to  furnish  certificates  from  officers  of  the  colleges  or  scientific  schools  where  they  have  studied,  as  to  the  courses  pursued  in 
physics,  chemistry  and  biology.  If  such  certificates  are  satisfactory,  no  examination  in  these  subjects  will  be  required  from  those  who  possess  a 
degree  in  arts  or  science  from  an  approved  college  or  scientific  school. 

Candidates  who  have  not  received  a  degree  in  arts  or  in  science  from  an  approved  college  or  scientific  school,  will  be  required  (1)  to  pass  at  the 
beginning  of  the  session  in  October,  the  matriculation  examination  for  admission  to  the  collegiate  department  of  the  Johns  Hopkins  University 
(2)  then  to  pass  examinations  equivalent  to  those  taken  by  students  completing  the  Chemical-Biological  course  which  leads  to  the  A.  B.  degree  in 
this  University,  and  (3)  to  furnish  satisfactory  certificates  that  they  have  had  the  requisite  laboratory  training  as  specified  above.  It  is  expected  that 
only  in  very  rare  instances  will  applicants  who  do  not  possess  a  degree  in  arts  or  science  be  able  to  meet  these  requirements  for  admission. 

Hearers  and  special  workers,  not  candidates  for  a  degree,  will  be  received  at  the  discretion  of  the  Faculty. 

ADMISSION    TO    ADVANCED    STANDING. 

Applicants  for  admission  to  advanced  standing  must  furnish  evidence  (1)  that  the  foregoing  terms  of  admission  as  regards  preliminary  training  have  been  fulfilled 
(2)  that  courses  equivalent  In  kind  and  amount  to  those  given  here,  preceding  that  year  of  the  course  for  admission  to  which  application  Is  made  have  been  satisfactorily1 
completed,  and  |3i  must  pass  examinations  at  the  beginning  of  the  session  in  October  In  all  the  subjects  that  have  been  already  puraued  by  the  class  to  which  admission 
Is  sought.    Certificates  of  standing  elsewhere  cannot  be  accepted  in  place  of  these  examinations. 

SPECIAL  COURSES  FOR  GRADUATES  IN   MEDICINE. 

Since  the  opening  of  the  Johns  Hopkins  Hospital  in  1889,  courses  of  instruction  have  been  offered  to  graduates  In  medicine.  The  attendance  upon  these  courses  has 
steadily  Increased  with  each  succeeding  year  and  indicates  gratifying  appreciatl  >u  of  the  special  advantages  here  afforded,  with  the  completed  organization  of  the 
Medical  School,  it  was  found  ueceesary  to  give  the  courses  Intended  especially  for  physicians  at  a  later  period  of  the  academic  year  than  that  hitherto  seleoted  It  Is 
however, believed  that  the  period  now  chosen  for  this  purpose  is  more  convenient  tor  the  majority  of  those  desiring  to  take  the  courses  than  tho  former  one  The  special 
cour.es  of  Instruction  for  graduates  in  medicine  are  now  given  annually  during  the  months  of  May  and  June.  During  April  there  Is  a  preliminary  course  In  Normal 
■  —  s  are  In  Pathology.  Bacteriology.  Clinical  Mlcl  Medicine.  Surgery,  Gynecology.  Dermatology.  Diseases  of  Children    Diseases  of  the 

Nervous  System,  Genlto-Urlnary  Diseases,  Laryngology  and  Rhinology,  and  Ophthalne  logy  and  Otology.  The  instruction  is  Intended  to  meet  tho  requirements  of  practi- 
tioners of  medicine,  and  Is  almost  wholly  of  a  practical  character.  It  Includes  laboratory  courses,  demonstrations,  bedside  teaching,  and  clinical  Instruction  In  the 
wards,  dispensary,  amphitheatre,  and  operating  rooms  of  the  Hospital.  These  courses  are  open  to  those  who  have  taken  a  medical  degree  and  who  give  evidence  satis- 
factory to  the  several  Instructors  that  they  are  prepared  to  profit  by  the  opportunities  here  offered.  The  number  of  students  who  can  be  accommodated  In  some  of  the 
practical-  ,  .  irUy  limited.     For  these  the  places  an  '  i  ng  to  the  date  of  application. 

During  October  a  select  number  of  physicians  will  be  admitted  to  a  special  clas-»  for  the  study  of  the  important  tropical  diseases  mot  with  In  this  region. 
The  Annual  Announcement  and  Catalogue  will  be  sent  upon  application.     Inquiries  should  be  addressed  to  the 
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REPORT  UPON  AN  EXPEDITION  SENT  BY  THE  JOHNS  HOPKINS  UNIVERSITY  TO 
INVESTIGATE  THE  PREVALENT  DISEASES  IN  THE  PHILIPPINES. 


To  President  Gilman,  Doctors  Welch  and  Osler, 

Philippine  Committee  of  the  Johns  Hopkins  University  Medical  School. 

Gentlemen  : — We  have  the  honor  to  submit  to  you  a  brief 
account  of  our  work  and  movements  in  carrying  out  your  com- 
mission to  study  the  prevalent  diseases  in  the  Philippine  Arch- 
ipelago. Your  commissioners,  consisting  of  Dr.  Simon  Flexner 
and  Dr.  L.  F.  Barker,  to  whom  were  voluntarily  attached 
Messrs.  J.  M.  Flint  and  F.  P.  Gay,  of  the  Medical  School,  the 
latter  having  given  their  time  and  paid  all  their  own  expenses, 
sailed  from  Vancouver  on  March  29th,  1899,  and  arrived  in 
Manila,  May  4th,  where  they  immediately  established  them- 
selves for  the  purpose  of  the  work  mentioned.  Owing  to  the 
military  situation  it  was  found  impracticable  to  visit  other 
ports  in  the  Archipelago  or  to  penetrate  into  the  interior  of  the 
Island  of  Luzon.  The  entire  time  of  the  commission,  therefore, 
was  spent  in  the  study  of  disease  existing  among  the  natives 
and  American  troops  in  Manila  and  at  Cavite. 

Work  in  Japan  and  Hong-Kong. 

As  transport  sailings  were  uncertain,  and  the  passage  out  by 
them  slow,  it  was  decided  to  save  time  and  go  by  fast  steamer, 
the  Canadian  Pacific  Railway  giving  special  rates  to  the  com- 
mission on  tickets  around  the  world. 

The  original  plan  of  your  commissioners  was  to  proceed 
directly  to  Manila  by  way  of  Hong-Kong,  at  which  latter  port 


it  was  intended  to  stop  only  long  enough  to  outfit  for  the  tropics 
and  to  catch  the  earliest  steamer  sailing  for  Manila.  After 
consideration  of  the  probability  that  certain  new  kinds  or 
phases  of  disease,  not  occurring  in  temperate  regions,  might  be 
encountered  in  the  Archipelago,  and  of  the  fact  that  the  dis- 
eases of  the  Philippines  would  probably  have  much  in  common 
with  those  of  Japan,  it  was  decided  to  spend  one  week  in  Japan, 
where  modern  hospitals  could  be  visited  and  advantage  taken 
of  the  results  of  the  study  of  tropical  disease  by  highly  trained 
and  eminent  Japanese  physicians.  The  decision  proved  to  be 
valuable  in  many  ways  ;  and  we  especially  desire  to  express  our 
obligations  to  Professors  Aoyama,  Mitsukuri,  Miura  and 
Kitasato,  who  showed  us  many  courtesies.  The  opportunity 
to  see  in  the  Japanese  hospitals  pure  and  mixed  examples  of 
beri-beri  assisted  us  greatly  in  our  subsequent  studies,  as  did 
also  the  observations  on  dysentery  made  in  the  Institute  for 
Infectious  Diseases  at  Tokio. 

While  outfitting  at  Hong-Kong  we  improved  the  opportunity 
to  study  the  bubonic  plague,  which  was  still  prevailing  at  that 
port.  This  study  was  made  easy  by  tin.'  generosity  and  courtesy 
of  the  English  Civil  Physician,  Dr.  James  Lowson,  in  charge 
of  the  Plague  Hospital  and  Mortuary.  The  study,  begun  in 
this  way,  was  extended  when  two  months  later  we  returned  to 
Hong-Kong,  en  route  to  America.  At  this  time  a  considerable 
exacerbation  of  the  disease  had  taken  place,  and  within  a  week 
or  ten  days  we  saw  several  scores  of  cases  and  performed  many 
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autopsies.  The  several  forms  of  infection  :  inguinal,  axillary, 
tonsilar,  cervical  and  pulmonary,  were  thus  encountered. 
Bacteriological  examinations  were  made  and  tissues  collected 
for  future  study.  Two  of  the  party  (Dr.  Barker  and  Mr.  Flint) 
spent  ou  the  return  journey  three  weeks  (at  their  own  expense) 
in  India,  where  the  great  epidemics  of  plague  there  raging  were 
observed. 

Arrival  in  Manila. 

Immediately  upon  our  arrival  in  Manila,  quarters  were  sought 
at  the  "  Hotel  de  Oriente."  Very  insufficient  accommodations 
were  secured  for  a  limited  time,  as  the  sudden  accession  of 
families  of  Army  and  Naval  officers  had  strained  the  hotel  to 
its  fullest  capacity.  Having  been  forewarned  of  the  conditions 
of  living  in  Manila,  we  took  the  precaution  to  bring  with  us 
from  Hong-Kong  a  group  of  Chinese  servants,  intending  to  set 
up  housekeeping  if  practicable.  After  much  difficulty  a  small 
house  was  secured  in  San  Miguel,  where,  by  hiring  parts  of  the 
furnishings  and  buying  what  could  not  be  rented,  a  temporary 
establishment  was  secured. 

Within  a  few  hours  after  our  arrival,  the  credentials  and 
private  letters  brought  were  presented  to  Colonel  Woodhull, 
Surgeon-in-Chief  to  the  8th  Army  Corps,  and  to  General  Otis. 
Colonel  Woodhull  afforded  us  every  opportunity  to  prosecute 
our  work  in  the  military  hospitals.  Although  no  special  intro- 
duction was  in  our  possession,  we  quickly  met  Dr.  Bournes, 
chief  health  officer  of  Manila,  who  opened  to  us  the  hospitals 
under  his  charge.  Somewhat  later  we  met  Dr.  Pearson,  Chief 
Naval  Surgeon,  who  opened  to  us  the  Naval  Hospital  at  Cavite. 

Hospitals  in  Manila. 

Civil  Hospitals.  These  consist  of  a  large  hospital  within 
the  walled  city,  San  Juan  de  Dios.  It  has  a  capacity  of  from 
250  to  300  beds,  and  accommodated,  during  our  stay,  both 
natives  and  Europeans.  The  number  of  European  patients 
was  small.  When  the  military  hospitals  were  much  crowded 
a  certain  number  of  wounded  prisoners  of  war  were  accommo- 
dated. The  hospital  contained  chiefly  native  medical  cases  of 
both  sexes.  The  San  Lazaro  or  leper  hospital,  in  the  out- 
skirts of  Manila,  contained  from  80  to  100  lepers  during  our 
stay.  These  had  come  from  Luzon,  almost  exclusively  from 
Manila  and  its  immediate  surroundings.  The  two  sexes  are 
provided  for  in  separate,  large  and  airy  wards.  One  wing  of 
the  building,  having  a  private  entrance,  is  devoted  to  native 
prostitutes  who  apply  regularly  for  examination,  and  are  incar- 
cerated here  and  treated  medically  when  found  to  be  suffering 
from  venereal  disease. 

Military  Hospitals.  These  consisted,  besides  the  regimental 
hospitals  which  were  virtually  detention  camps,  of  three 
Eeserve  Hospitals — the  1st,  2nd  and  3rd  Reserve  Hospitals;  a 
convalescent  hospital  on  Corregidor  Island  and  the  Hospital 
Ship  Relief,  which  was  anchored  in  the  bay.  The  First 
Eeserve  Hospital,  under  the  control  of  Major  Crosby,  had  been 
originally  the  Spanish  military  hospital.  It  has  been  from 
time  to  time,  by  the  erection  of  tents  over  platforms  raised  a 
foot  or  two  from  the  ground,  increased  in  capacity  until  in 
July  it  contained  1200  or  more  beds.  The  Second  Reserve 
Hospital,  under  the  control  of  Major  Keefer,  was  a  transformed 


modern  school- building,  and  because  of  its  limited  capacity 
(250  beds),  high  ceilings  and  wide  corridors  it  made  a  model 
hospital.  The  Third  Reserve  Hospital  had  just  been  estab- 
lished towards  the  end  of  our  visit,  and  was  smaller  than  the 
others  and  intended  as  a  convalescent  hospital.  The  hospital 
at  Corregidor  is  a  temporary  structure  and  intended  for  conva- 
lescents. It  is  especially  well  adapted  for  its  purpose  because 
of  the  high  and  hilly  character  of  the  island  and  its  complete 
investment  by  the  sea.  The  Relief  was  used  as  a  hospital  for 
acute  cases ;  but  some  time  before  we  left,  the  acute  cases  were 
transferred  to  the  Reserve  Hospitals,  and  the  Relief  sailed  for 
San  Francisco  with  invalided  men. 

The  Reserve  Hospitals  accommodated  especially  American 
sick  and  wounded  ;  but  a  ward  in  the  First  Reserve  Hospital 
was  set  aside  for  the  Filipino  wounded. 

After  the  outbreak  of  beri-beri  at  Cavite,  a  hospital  under 
military  control  was  established  at  San  Roque  in  the  remains 
of  the  Spanish  Marine  Hospital  which  had  been  wrecked  by 
the  insurgents. 

Naval  Hospital.  A  small  hospital  for  sick  seamen  and 
marines  was  established  at  Cavite.  Through  the  courtesy  of 
Dr.  Pearson  this  was  open  to  us  for  clinical  studies. 

Clinical,  Pathological  and  Bacteriological  Laboratory. 
Through  the  kindness  of  Colonel  Woodhull  and  of  Major 
Crosby,  the  officer-in-chief  of  the  First  Reserve  Hospital,  a  small 
Filipino  house,  situated  on  the  banks  of  the  Pasig,  was  given 
us  in  which  to  establish  a  laboratory.  This  was  done  on  the 
second  floor  of  the  house.  The  expense  of  putting  up  working- 
tables  was  kindly  borne  by  the  Medical  Corps  of  the  Army. 
The  laboratory  equipment  was  set  up  in  this  building,  and 
within  a  very  few  days  after  our  arrival  work  was  begun.  We 
desire  to  speak  of  the  co-operation  of  the  Medical  Staff  of  the 
hospital  who  afforded  us  every  opportunity  to  visit  the  wards, 
and  many  of  whom  joined  or  assisted  us  in  clinical  and  patho- 
logical work.  We  wish  especially  to  acknowledge  the  co-opera- 
tion and  assistance  of  Lieut.  Richard  P.  Strong,  a  graduate  of 
the  Johns  Hopkins  University  Medical  School,  who  had  on 
our  arrival  already  begun  to  do  laboratory  work  and  who  gave 
up  much  of  his  valuable  time  in  furthering  our  interests.  It 
was  found  unnecessary  to  establish  laboratories  in  the  other 
hospitals,  in  the  first  place,  because  all  were  connected  with  the 
First  Reserve  by  the  Signal  Service  telegraphic  system  of 
which  we  had  free  use;  and  next,  because  all  the  dead  were 
carried  to  the  morgue  in  conjunction  with  the  First  Reserve 
Hospital.  We  went  or  were  frequently  called  to  the  other 
hospitals  to  make  clinical  and  bacteriological  examinations. 

With  few  exceptions,  all  the  dead  were  subject  to  autopsy. 
Post-mortem  examinations  were  made  at  the  Civil  Hospitals 
upon  natives,  and  at  the  Military  Hospital  upon  all  that  died. 
Exceptions  were  made  only  in  the  cases  of  those  dead  from 
gun-shot  wounds,  when,  if  pressed  for  time,  necropsies  were 
sometimes  omitted. 

Prevailing  Diseases. 

The  subject  of  the  prevalent  diseases  may  be  considered  as 
they  affect  (1)  the  natives,  and  (2)  Europeans  and  Americans, 
especially  the  American  garrison. 
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Diseases  affecting  Natives,  (a)  Skin  Diseases.  Of  the  skin 
diseases  prevailing  among  the  natives,  aside  from  small-pox 
and  other  specific  exanthemata,  may  be  mentioned  (1 ) 
of  the  scalp,  which  are  very  frequent;  (2)  dhobie  itch;  and 
(3)  an  affection  which  resembles  closely,  and  which  is  probably 
identical  with,  Aleppo  boil  (Delhi  boil,  Biskra  button,  epidem- 
isehe  Beulenkrankheif).  (b)  Small-pox.  This  disease  has  been 
so  generally  prevalent  in  Luzon  that  the  natives  have,  to  a 
large  extent,  lost  fear  of  it.  All  evidence  points  to  the  greatest 
carelessness  in  preventing  its  spread  during  Spanish  times. 
Isolation  of  the  sick  and  disinfection  of  the  habitations  seem 
not  to  have  been  attempted;  and  vaccination,  even  among  the 
Spanish  garrison,  had  not  been  carried  out.  Under  these 
circumstances  it  could  be  no  surprise  that  after  the  Amer- 
ican occupation  the  disease  should  appear  and  even  become 
epidemic.  The  epidemic  which  appeared  early  last  year  was 
promptly  met  by  Dr.  Bournes,  who  caused  the  Spanish  garrison 
still  in  Manila,  and  natives  and  Chinese  within  the  city  to  be 
vaccinated.  In  order  to  insure  satisfactory  results  he  found 
it  necessary  tore-establish  a  vaccine  farm  in  which  young caraiao 
were  used  for  the  preparation  of  the  virus.  Under  the  influ- 
ence of  this  measure  and  by  the  aid  of  isolation  of  the  sick, 
the  disease  had,  in  May,  practically  disappeared  within  the 
military  liues  about  Manila,  (c)  Leprosy.  A  definite  focus 
of  this  disease  exists  in  Luzon.  The  cases,  in  the  neighbor- 
hood of  100,  which  are  confined  in  the  San  Lazaro  Hospital, 
came  from  Manila  and  the  country  immediately  surrounding 
that  city.  The  disease  affected  both  sexes,  being  more  frequent 
in  adults,  although  also  present  in  half-grown  boys  and  girls. 
The  commonest  forms  were  the  tubercular  and  mutilating. 
Autopsies  were  performed  upon  several  cases  that  had  died 
during  our  stay,  (d)  Ttiberculosis.  Accurate  statistics  of  the 
extent  of  the  prevalence  of  this  disease  are  difficult  if  not 
impossible  to  obtain.  That  the  disease  is  a  common  one  is 
indicated  by  several  facts.  It  is  frequently  met  with  in  the 
native  hospitals,  where  it  may  have  been  recognized  duriug 
life  or  is  disclosed  at  autopsy.  Many  cases  of  supposed  beri- 
beri which  we  autopsied  at  San  Juan  de  Dios  proved  to  be 
tuberculosis.  It  is  possible  that  the  two  diseases  had  co  ex- 
isted, for  we  found  such  combinations  freely  recognized  by 
•Tapanese  physicians  in  the  hospitals  in  Japan.  Tuberculosis 
of  the  lungs  was  also  found  as  a  common  complication  in 
leprous  individuals  that  came  to  autopsy.  Not  very  infre- 
quent spectacles  met  with  on  the  streets  are  much  emaciated 
and  weak  natives  affected  with  suggestive  coughs  and  free 
expectoration.  While  it  is  not  certain  that  these  individuals 
were  examples  of  tuberculosis,  there  is  strong  probability  that 
this  explanation  of  their  condition  is  the  correct  one.  (e) 
il  Diseases.  Syphilis,  by  general  agreement  (statistics 
not  available),  does  not  prevail  unduly.  Chancroids  and  gon- 
orrhoea are,  on  the  other  hand,  very  common.  The  majority 
of  the  prostitutes  confined  in  the  San  Lazaro  were  victims  of 
these  two  diseases.  A  very  common  complication  of  the  soft 
sore,  owing  to  lack  of  cleanliness,  is  swelling  and  suppuration 
of  the  inguinal  glands,  (f)  Beri-Beri.  This  disease  is  well 
known  among  the  natives.  It  would  appear  to  be  epidemic 
and  endemic  in  Luzon.  It  is,  judging  from  cases  met  with  in 
San  Juan  de  Dios  Hospital  and  the  statements  of  native  phys- 


icians, constantly  appearing  in  a  sporadic  form.  During  our 
stay  an  epidemic  appeared  among  the  Filipino  prisoners  con- 
fined at  Cavite.  Some  200  cases  developed  in  a  few  weeks ; 
the  mortality  ranged  from  20  to  30  per  cent.  The  several 
recognized  forms  of  the  disease— cedematous,  paralytic,  and 
mixed — were  encountered.  Clinical  and  bacteriological  studies 
were  made  upon  the  living,  and  the  dead  were  subjected  to 
autopsy  and  bacteriological  examination.  The  difficulty  of 
getting  to  and  fro  between  Manila  and  Cavite,  on  account  of 
the  impossibility  of  land  communication,  made  this  part  of  our 
work  difficult  and  time-consuming.  A  considerable  collection 
of  pathological  material  and  other  data  has  been  made.  This 
material  is  now  in  process  of  study  and  arrangement. 

Diseases  affecting  Americans.  The  chief  causes  of  disability 
among  American  land  forces  are  the  enteric  diseases.  These 
are  diarrhoea,  dysentery,  typhoid  fever,  and  gastro-intestinal 
catarrhs.  Many  of  the  diarrhoeas  are  merely  preliminary  to 
the  symptoms  of  dysentery.  Other  infectious  fevers  are  rela- 
tively infrequent.  A  small  number  of  cases  of  scarlet  fever 
and  diphtheria  only  were  encountered.  The  malarial  fevers 
prevailed  but  not  seriously  during  the  months  of  .May,  June 
and  July,  (a)  Dysentery.  This  disease  is  responsible  for  the 
greatest  amount  of  invalidation  and  the  highest  mortality.  It 
appears  in  acute,  sub-acute,  and  chronic  forms.  The  chronic 
form  is  sometimes  attended  by  secondary  abscess  of  the  liver. 
The  acute  form  may  end  in  24,  48,  or  72  hours.  In  it  the 
whole  of  the  large  intestine  and  usually  the  lower  portion  of 
the  ileum  are  involved.  The  mucous  membrane  of  the  gut  is 
swollen,  congested  and  cedematous,  in  places  hemorrhages 
have  taken  place  into  the  mucous  membrane,  and  the  sub- 
mucosa  is  swollen  and  its  blood-vessels  greatly  dilated.  No 
ulcers  existed  in  such  cases.  Amoebae  were  absent  or  very 
difficult  to  find  in  the  fresh  stools  and  in  the  intestinal  con- 
tents immediately  after  death.  In  the  sub. acute  and  chronic 
forms  ulcers  are  present  in  the  mucosa;  the  coats  of  the 
intestine  are  greatly  thickened  ;  at  times  large  sloughs  of 
mucous  membrane,  partly  detached,  occur,  and  t lie  lesions  are 
confined  to  the  large  intestine.  Amoebae  are  more  commonly 
present  in  these  cases,  but  are  variable  as  to  actual  occur- 
rence and  numbers.  Large  hepatic  abscesses,  usually  single, 
were  encountered  in  a  number  of  these  cases.  Amoebae  were 
variable  in  the  contents  of  the  abscesses.  In  one  very  large 
abscess,  occupying  both  right  and  left  lobes  of  the  liver,  no 
amoebae  were  seen,  but  a  pure  culture  of  the  Staphylococcus 
pyogenes  citreus  was  obtained.  The  clinical  studj  of  the  cases 
of  dysentery  with  reference  to  amoebae  was  equally  unsatisfac- 
tory. In  cases  with  marked  symptoms  both  in  patients  confined 
to  bed  and  those  beginning  to  go  about  but  still  with  persistently 
loose  bowels,  these  organisms  were  frequently  missed  :  while 
in  instances  ready  to  be  discharged,  they  might,  at  certain 
examinations,  be  found  to  be  very  abundant.  In  morphology, 
the  amoebae  studied  corresponded  with  the  amoebae coli  found 
in  Egypt  and  in  this  country.  The  bacteriological  study  of 
cases  of  dysentery  was  carried  out  upon  the  fresh  stools  of  acute 
and  chronic  cases,  and  with  the  intestinal  contents,  mesenteric 

glands,   liver,  etc.,  of  can      dyi i   subjected   to  autopsy. 

The  intestinal   flora  was   studied    in    its    entirety   by    means 
of  plate  cultures.    Varieties  of  micro-organisms  were  separated. 
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Many  of  these  were  well-known  species  or  occurred  normally 
in  the  situations  in  which  found.  Tests  with  blood  sera  for 
agglutination  were  made,  and  those  organisms  giving  positive 
reactions  were  separated  for  further  study.  Two  groups  of 
bacilli  were  thus  differentiated :  (1)  Having  affinities  with 
the  group  of  bacillus  coli  communis.  The  agglutination  was 
variable,  being  constant  and  sensitive  with  the  blood-serum  of 
the  same  individual  (host),  and  inconstant,  and  active  in  rela- 
tively strong  solutions  only,  in  serums  from  other  individuals. 
(2)  Having  affinities  with  the  group  of  bacilli  of  which  the 
bacillus  typhosus  is  the  type.  Agglutination  was  constant  and 
sensitive  with  blood-serum  of  host  as  well  as  the  sera  of  other 
individuals  suffering  from  dysentery.  Inactive  with  normal 
serum  and  serum  from  cases  of  typhoid  fever,  malaria  and  beri- 
beri. A  bacillus  belonging  to  the  second  group,  which  is  still 
under  study,  would  seem  to  agree  with  the  bacillus  dysenteriae 
isolated  by  Shiga  from  cases  of  endemic  dysentery  occurring 
in  Japan.  It  is  regarded  by  us  as  an  important  factor  in  the 
causation  of  the  dysentery  of  the  Philippine  Islands.  Experi- 
ments in  immunization  of  animals  and  the  production  of  vac- 
cine are  in  progress,  (b)  Typhoid  Fever.  The  total  number 
of  cases  of  typhoid  fever  in  the  hospitals  during  May,  June 
and  July  was  far  below  that  of  dysentery ;  the  number 
of  deaths  also  was  less.  It  was,  however,  a  frequent  affec- 
tion among  Americans.  The  examination  of  the  blood, 
microscopically  and  with  the  Widal  test,  was  of  the 
greatest  help  in  diagnosis.  The  disease  came  to  autopsy 
presenting  the  classical  intestinal  lesions  and  also  in 
atypical  forms.  In  the  small  number  of  autopsies  made  upon 
those  dead  of  this  disease,  several  instances  of  slight  intestinal 
involvement  or  even  entire  escape  were  met  with.  These  cases 
would  have  remained  very  obscure  or  even  undetermined 
except  for  the  Widal  reaction  and  bacteriological  examination. 
In  some  instances  the  typhoid  bacillus  was  found  widely  dis- 
seminated throughout  the  body,  the  autopsy  being  made  im- 
mediately after  death,  (c)  Malarial  Fevers.  A  large  proportion 
of  the  cases  were  sent  in  from  the  field  and  outlying  military 
stations  where  examinations  had  to  be  hastily  made,  as  instances 
of  "  malaria  "  or  "  intermittent  fever  "  turned  out  to  be  cases  of 
other  diseases  (typhoid  fever,  dysentery,  etc.).  A  number  of 
true  cases  of  malarial  fever  were,  however,  met  with,  and  in 
the  blood  of  these  the  characteristic  parasites,  identical  with 
those  occurring  in  other  places  in  which  studies  of  the  blood 
have  been  made,  were  found.  No  quartan  parasites  were  met 
with,  but  cases  of  quartan  affection  doubtless  exist.  Typical 
infections  with  the  "  tertian  "  and  "aestivo-antumnal  "  vari- 
eties of  the  parasite  were  encountered  by  us,  and  by  micro- 
scopists  among  the  Army  physicians  in  the  Reserve  Hospitals 
and  on  the  Relief.  One  of  the  fatal  cases  of  malaria  was 
complicated  with  acute  lobar  pneumonia.  The  cases  of 
"  calentura  perniciosa"  which  occur  in  Mindoro,  Mindanao 
and  in  certain  parts  of  Luzon  should  be  studied  as  soon  as 
these  regions  are  accessible.  The  Archipelago  is  favorable 
also  for  the  study  of  the  relation  of  mosquitoes  and  other 
insects  to  malarial  infection.  Some  of  the  malarial  cases  were 
undoubtedly  recidives,  imported  from  Cuba  or  elsewhere.  A 
very  small  number  of  deaths  were  referable  to  malaria.  Two 
instances  of  acute  malarial  infection  came  to  us  for  autopsy. 


On  the  other  hand,  several  instances  of  malarial  pigmentations 
of  the  organs,  in  persons  dying  from  other  diseases,  were 
encountered.  Parasites  in  the  latter  cases  were  absent.  These 
men  had,  as  a  rule,  been  in  Cuba  or  Porto  Rico  during  the 
Spanish  war. 

(d)  Tuberculosis.  A  number  of  cases  of  pulmonary  tuber- 
culosis developed  among  the  soldiers  in  the  American  troops. 
A  definite  history  of  exposure  to  wet  and  various  hardships 
was  elicitable  iu  many  of  these  cases. 

(e)  Dengue.  At  Cavite  there  occurred  a  large  outbreak 
of  an  epidemic  fever  of  short  duration  (a  few  days),  known 
locally  as  Cavite  fever.  Almost  all  who  remained  in  Cavite 
for  any  length  of  time  were  attacked.  Second  and  third 
attacks  were  common.  Muscular  pains  were  severe  in  some 
cases  and  not  in  others.  A  slight  exanthem  was  present  in 
many  of  the  cases.  Flushing  of  the  face,  restlessness  and 
general  malaise  accompanied  the  fever  and  rapid  heart  action. 
Malarial  parasites  were  not  present  in  the  blood,  nor  did  the 
serum  from  such  cases  agglutinate  cultures  of  the  typhoid 
bacillus.     The  epidemic  is  regarded  as  one  of  Dengue. 

(f)  Tropical  Ulcers.  A  number  of  the  American  soldiers 
suffered  from  a  form  of  indolent  ulceration,  locally  known  as 
"  tropical  ulcer."  These  ulcers  occurred  singly  sometimes, 
but  were  more  often  multiple.  They  began  as  small  pustules, 
which  gradually  extended.  They  were  most  frequent  among 
those  who  had  been  compelled  to  make  long  marches  through 
swampy  districts,  and  the  patients  themselves  attributed  the 
ulceration  to  "  poisoning  "  in  the  marshes. 

(g)  Wound  Infection.  Our  experience  with  wound  infections 
was  rather  limited.  The  other  problems  undertaken,  regarded 
as  more  important  as  bearing  on  the  general  question  of 
disease  and  its  causation  in  the  Islands,  left  but  little  time 
and  opportunity  to  attack  this  interesting  subject.  Certain 
observations  of  interest  were  made.  Pyogenic  infections  due 
to  the  common  pus  cocci  occurred.  In  a  small  number  of 
gun-shot  wounds  causing  compound  fractures  emphysematous 
gaugrene  occurred  and  the  bacillus  aerogenes  capsulatus  was 
isolated.  In  oue  instance  of  compound  fracture  of  the  tibia, 
a  spore-bearing  bacillus  was  associated  with  the  bacillus  aero- 
genes capsulatus.  It  was  found  in  cover-slip  preparations 
from  the  original  wound  and  in  the  first  set  of  cultures.  It 
could  not  be  further  transplanted  and  hence  was  not  identified. 
In  two  other  cases  was  the  bacillus  aerogenes  met  with,  one  a 
case  of  jDeritonitis  following  infection  of  the  intestine  from 
an  incarcerated  hernia,  and  the  other  also  a  case  of  peritonitis 
but  secondary  to  perforation  of  a  typhoid  ulcer  of  the 
intestine.  The  army  surgeons  were  enthusiastic  as  to  the 
adequacy  of  the  "First-Aid  Package"  in  limiting  the  num- 
ber of  wound  infections. 

Clihatological  and  Hygienic  Conditions. 
The  climate  is  that  of  continual  summer.  There  is  a  wet 
season  (S.  W.  Monsoon)  and  a  dry  season  (N.  E.  Monsoon). 
The  hottest  period  is  at  the  end  of  the  dry  aud  the  beginning 
of  the  wet  season — precisely  the  period  of  our  visit.  The 
climate  from  November  to  March  is  said  to  be  delightful.  In 
the  worst  season  of  the  year  the  climate  is  very  trying,  and 
especial  precautions  are  to  be  taken  if  Americans  are  to  keep 
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well  there.  The  extremes  of  temperature  are  not  great,  but 
the  constancy  of  the  high  temperature,  together  with  a  high 
degree  of  humidity,  makes  the  climate  peculiarly  enervating. 
We  were  interviewed  at  length  while  in  Manila,  officially  by  the 
l".  S.  Philippine  Commission,  with  regard  to  climate  and  the 
hygieuic  precautions  to  be  observed,  as  well  as  with  regard  to 
other  medical  problems  in  the  Islands.  The  climatic  con- 
ditions and  the  hygienic  precautions  to  be  taken  will  form  the 
subject  of  a  fuller  report  to  be  made  later. 

The  above  represents,  briefly  stated,  the  results  achieved  by 
your  expedition  sent  to  the  Philippines.  As  will  be  patent  to 
you.  Dot  a  little  yet  remains  to  be  done  before  the  scientific  por- 
tion of  the  work  is  completed.  This  portion  of  the  report  is 
for  the  present  only  hinted  at  or  withheld  until  it  shall  have 
been  finished.  It  is  the  intention  of  your  commissioners 
to  make  careful  studies  of  the  material  relating  to  beri-beri, 
dysentery,  malarial  and  typhoid  fevers,  leprosy,  and  the 
bubonic  plague,  which  has  been  collected.  These  studies, 
with  the  exception  of  that  relating  to  dysentery,  will  be 
carried  out  upon  preserved  material,  and  the  labor  involved, 
which  has  been  divided  between  Baltimore  and  Philadelphia, 
will  necessitate  that  some  time  must  elapse  before  the  finished 
report  is  forthcoming.  The  task  of  completing  the  study  of 
the  bacillus  isolated  from  cases  of  dysentery  has  been  assigned 


to  Dr.  Flexner,  who  was  principally  engaged  with  that- theme 
during  the  residence  in  Manila.  In  order  to  carry  out  the 
experiments  as  designed,  an  outlay  for  experimental  animals 
and  their  maintenance  will  need  to  be  made.  It  is  known  to 
you  that  the  original  sum  so  generously  contributed  by  friends 
of  the  University  and  appropriated  for  the  use  of  your  com- 
mission, has  been  exhausted,  and  that  private  means  have 
been  drawn  upon  to  defray  a  part  of  the  expense  involved. 
We  would  respectfully  draw  attention  to  this  fact  and  to  the 
further  expenses  to  be  incurred,  and  request  direction  as  to 
your  wishes  regarding  these  matters. 

We  wish  to  express  our  deep  gratitude  to  Messrs.  Flint  and 
Gay,  whose  untiring  efforts  during  our  residence  in  Manila 
made  it  possible  to  accomplish  far  more  than  we  could  have 
done  unaided.  It  is  a  pleasure  to  acknowledge  also  many 
kindnesses  on  the  part  of  Mr.  John  W.  Garrett. 

That  we  are  deeply  indebted  to  the  officers  in  the  Medical 
Service  of  the  U.  S.  Army  and  Navy  for  opportunities  and 
aid,  is  evident  from  the  report  preceding.  Courtesies  and 
kindnesses  extended  by  various  citizens  of  Manila,  European 
and  native,  are  here  also  gratefully  acknowledged. 
Very  respectfully, 

Simon  Flexner, 
Lewellts  F.  Barker. 


A  CASE  OF  MULTIPLE  GANGRENE  IN  MALARIAL  FEVER. 

(with  illustrations.) 
By  William  Osler,  M.  D.,  Professor  of  Medicine,  Johns  Hopkins  University. 


There   are  three  groups  of  cases   of   multiple    gangrene: 

(1.)  Raynaud's  disease. — There  have  been  previous  well- 
marked  vascular  disturbances  in  the  extremities  (syncope, 
asphyxia  or  hyperasmia),  the  gangrene  is  very  often  symmet- 
rical, is  usually  slight  in  extent  and  limited  to  the  fingers  or 
toes,  more  rarely  to  the  ear-tips  or  nose. 

(2.)  Multiple  spontaneous  gangrene  of  limbs. — In  young  or 
middle-aged  persons,  without  any  obvious  cause,  massive  gan- 
grene of  one,  two  or  three  extremities  occurs.  Many  illus- 
trations of  this  are  recorded  in  the  literature. 

(3.)  Multiple  spontaneous  gangrene  in  association  with  the 
acute  infections. — In  measles,  typhoid  fever,  typhus  fever,  scar- 
let fever,  diphtheria  and  malaria,  local  gangrene  may  occur. 
There  are  multiple  patches,  not  symmetrical,  and  the  skin  and 
subjacent  tissues  are  more  frequently  affected  than  the 
extremities.  While  of  course  the  phenomena  of  Raynaud's 
disease  may  occur  as  a  sequence  of  any  of  the  specific  fevers, 
a  large  proportion  of  all  the  cases  of  local  gangrene  occurring 
during  or  after  one  of  the  fevers  have  nothing  whatever  U<  do 
with  this  affection. 

The  relationship  between  malarial  fever  and  Raynaud's 
disease  is  believed  to  be  very  close.  Many  references  are 
given  to  cases  (a  majority  from  French  sources)  by  Barlow  in 
his  article  in  Allbutt's  System,  and  more  fully  by  Monro  in 
his  excellent  monograph  on  the  disease.  (Glasgow,  James 
Maclehose  &  Son,  1899.)     Altogether,  in  the  cases  he  has  col- 


lected, there  were  only  8.3  per  cent,  with  malarious  antecedents. 
I  have  looked  over  the  notes  of  cases  of  Raynaud's  disease 
which  I  have  seen  in  Baltimore,  nine  in  number,  and  I  do  not 
find  malaria  to  be  related  as  an  etiological  factor  in  any  one 
of  them,  nor,  so  far  as  I  know,  in  our  very  large  series  of 
cases  of  malaria  during  the  past  ten  years  has  there  been  a 
single  instance  of  Raynaud's  disease. 

The  following  case  is  a  very  remarkable  illustration  of 
multiple  gangrene  occurring  in  a  case  of  aastivo-autumnal 
malaria.  Similar  cases  have  been  reported  in  the  literature, 
and  are  referred  to  by  Monro  in  his  monograph  (page  96), 
but  they  seem  to  be  exceedingly  rare. 

Clinical  Summary. — Malaria  when  six  years  old — typhoid 
fever  twice — last  attack  four  months  before  onset  of  present  ill- 
ness— illness  in  the  middle  of  October,  supposed  to  be  influenza, 
but  more  probably  malaria— on  November  2nd,  onset  of  spots  of 
gangrene  in  various  parts— rapid  extension— condition  on 
admission  as  shown  in  the  figures — complexion  muddy — spleen 
enlarged — blood  showed  very  many  cestivoautumnal  organisms 
—temperature  slightly  elevated  at  first— subsequently  no  fever — 
rapid  recovery. 

V.  W.  B.,  aged  23,  bar-tender,  admitted  to  Ward  E,  Thurs- 
day, November  29,  1899,  complainiugof  sores  on  various  parts 
of  his  body. 

Family  history.— Mother  died  of  consumption.  No  history 
of  rheumatism  or  of  any  special  disorders  of  the  skin. 
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Personal  his fori/. — As  a  child  he  had  measles,  mumps  and 
whooping  cough.  When  six  years  old  he  had  malaria.  Five 
years  ago  he  had  a  very  severe  attack  of  typhoid  fever,  after 
which  he  had  an  abscess  in  the  abdominal  wall,  which  opened 
spontaneously  and  discharged  for  two  mouths,  leaving  a  large 
scar.  lie  had  at  the  same  time  many  boils.  Last  year  he 
went  south  with  the  Fifth  Regiment,  and  in  August  he  had 
a  second  attack  of  typhoid  fever,  and  was  ill  for  two  months. 
He  has  had  gonorrhoea  twice;  has  never  had  lues.  He  has 
used  tobacco  freely  ;  whiskey  and  beer  in  moderation. 

Present  illness. — -The  patient  has  been  living  in  Baltimore 
this  autumn,  and  has  been  very  well  until  the  middle  of 
October,  when  he  was  ill  in  bed  for  nearly  two  weeks  with 
pains  in  the  back  and  general  weakness;  no  fever,  no  chills, 
no  herpes.  The  doctor  called  it  influenza.  The  patient  got 
up  and  was  about  for  a  few  days,  when,  on  November  2nd, 
just  twenty-seven  days  ago,  he  noticed  blebs  about  half  an 
inch  in  diameter  on  both  hands,  which  were  slightly  swollen. 
The  nest  day  a  mottled  area  appeared  on  the  instep  of  the 
left  foot.  It  had  a  bruised  appearance.  A  similar  one  ap- 
peared on  the  buttocks  and  on  the  dorsum  of  the  right  foot. 
Other  spots  came  iu  the  situation  to  be  subsequently  mentioned. 

The  hands  and  feet  became  very  much  swollen.  The  blebs 
broke  and  discharged  a  dark  fluid ;  the  skin  around  the 
affected  areas  was  very  red.  There  was  no  itching.  He  had 
some  pain  at  night.  Ten  days  ago  he  had  slight  chilly  feel- 
ings. There  had  been  no  redness,  nor  swelling,  nor  blueness  of 
the  fingers  or  toes,  and  there  had  been  no  numbness  or  ting- 
ling. The  urine  had  been  clear.  Dr.  Futcher  made  the 
following  note  on  the  day  after  his  admission. 

"The  patient  is  a  large-framed,  well-nourished  man;  com- 
plexion rather  sallow.  The  skin  of  whole  body  is  pigmented, 
markedly  so  about  nipple  and  umbilicus,  to  slight  extent 
about  geuitalia;  no  increase  in  either  axilla.  The  lips  and 
mucous  membranes  are  of  fairly  good  color ;  no  pigmen- 
tation of  mucous  membranes.  Over  dorsum  of  left  hand,  just 
behind  knuckles,  there  are  four  whitish  scars,  the  result  of 
healing  vesicles.  Over  the  ring,  middle  and  little  fingers  there  is 
a  brownish-yellow  discoloration  of  the  skin  which  is  gradually 
peeling  off  where  the  blebs  are  healing.  On  palmar  surface 
of  same  fingers  the  skin  is  raised  in  large  blebs.  The  skin 
has  a  brownish-yellow  color,  and  over  the  ring  finger  is  quite 
gangrenous,  and  there  is  involvement  of  the  subcutaneous 
tissue.     The  thumb  aud  index  finger  are  not  involved. 

"  Right  hand. — The  dorsum  of  baud  is  unaffected.     On  the 


dorsal  surface  of  first  and  second  inter-phalangeal  joints  of 
index,  middle  and  ring  fingers  the  skin  is  thickened,  brownish 
in  color,  no  vesicles.  Over  the  hypothenar  eminences  on 
palm  is  a  large  area,  measuring  5x6  cm.,  in  which  the  skin  is 
loosened  from  the  subjacent  tissue,  markedly  discolored,  and 
at  one  point  a  serous  fluid  is  exuding.  The  palmar  surface 
of  all  four  fingers  shows  a  gangrenous  condition  of  the  skin 
with  vesiculation  and  oozing  of  fluid,  most  extensive  on  ring 
finger,  where  the  process  invades  the  palm  of  the  hand. 

"  Right  foot. — Over  dorsum  of  foot,  below  ankle,  is  an  area, 
5x3  cm.,  in  which  the  skin  is  gangrenous  and  exceedingly 
black;  slough  still  adherent  to  adjacent  tissue;  surrounding 
skin,  slightly  pigmented.  Over  the  heel  there  is  an  area  of 
brown,  discolored,  thickened  skin,  measuring  5x6  cm.:  this 
area  is  sensitive  to  the  touch. 

"  Left  foot. — Below  external  malleolus  is  an  area,  5x3  cm., 
of  gaugrenous  and  sloughing  black  skin. 

"  Left  buttock. — Just  over  the  spine  at  the  junction  of  the 
dorsal  and  lumbar  regions  there  is  a  patch  of  dry  gangrenous 
skin  l*x2  cm.  Over  left  gluteal  region  there  is  an  irregular 
gangrenous  patch,  quite  dry,  measuring  4$x2  cm.,  slightly 
sensitive  to  pressure. 

"Occiput. — Over  the  lower  part  of  occiput,  on  each  side, 
there  are  two  areas  in  which  the  scalp  has  a  gangrenous  ap- 
pearance, slight  oozing  of  fluid  causing  matting  of  hair.'" 

Though  the  history  did  not  suggest  malaria,  as  in  the 
routine  examination  of  the  abdomen  the  spleen  was  found  to 
be  considerably  enlarged,  the  blood  was  at  once  examined,  and 
very  large  numbers  of  aistivo-autumnal  organisms  were 
found.  The  crescents  were  in  unusually  large  numbers.  Cul- 
tures taken  from  the  blood  proved  negative.  There  was  no 
leucocytosis,  and  the  differential  count  was  practically  normal. 
The  eosinophiles  were  only  2  per  cent.  The  patient  was  at 
once  given  quinine  in  full  doses,  and  he  began  to  improve 
rapidly.  The  larger  sloughs  were  treated  with  linseed  poul- 
tices made  with  bichloride  solution.  Crescents  and  ovoids 
persisted  in  the  blood  for  some  time,  though  by  December 
15th  they  were  rapidly  disappearing.  On  December  14th,  the 
gangrenous  patches  on  both  hands  had  healed.  On  the  feet 
the  sloughs  had  separated,  leaving  deep  ulcers,  the  sheaths  of 
the  tendons  being  exposed.  The  urine  examinations  were 
negative  throughout.  The  patient  had  a  slight  rise  of  tem- 
perature (100°)  at  first;  subsequently  none  at  all.  The  figures 
from  photographs,  by  Dr.  Brownell,  illustrate  the  condition 
on  admission. 


BENJAMIN  JESTY:  A  PREJENNERIAN  VACCINATOR. 

By  Thomas  McCrae,  M.  B.,  {Tor .),  Instructor  in  Medicine  and  Physician  in  charge  of  the  Clinical  Laboratory, 

Tlie  Johns  Hopkins  Hospital. 


"That  a  disorder  communicated  to  the  human  animal  from  one 
of  the  brutes  should  protect  the  former  against  the  contagion  of 
small-pox,  is  one  of  the  most  interesting  facts  in  the  whole  history 
of  medicine.  How  glimpses  of  a  truth  so  remarkable  were  first 
revealed  to  the  casual  observation  of  certain  peasants,  and  how  the 
result  of  this  chance  observation  was  gradually  '  matured  into  a 


rational  and  scientific  form  by  a  mind  deeply  imbued  with  the  best 
principles  of  sound  philosophy,'  I  have  not  leisure  to  tell  you  in 
detail."— (Watson's  Practice  of  Physic.) 

Tradition    has  it  that  there   were   many  instances  of  the 
"glimpses"  of  the  truth  of  vaccination  referred  to  by  Watson, 
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long  before  the  great  work  done  by  Jenner.  But  the  majority 
of  these  lack  certain  proof  as  cases  of  the  employment  of  the 
inoculation  of  cow-pox  as  a  preventive  of  small-pox.  11* 
the  evidence  regarding  the  subject  of  this  sketch  seems  thor- 
oughly authenticated,  and  there  can  be  no  doubt  of  Jesty  having 
performed  vaccination  in  1774.  The  date  of  Jenner'a  Bret 
vaccination  was  179»5.  although  for  many  years  before  he  had 
been  making  observations  regarding  it.  The  material  relating 
to  Jesty  has  been  very  fully  collected  by  Crookshank  in  his 
work  on  "  The  History  and  Pathology  of  Vaccination,"  from 
which  much  of  my  information  is  obtained.  Jenner  appeals 
to  have  regarded  the  account  of  Jesty  as  au  invention  likely  to 
from  the  credit  due  to  himself.  But  it  can  in  no  way 
lessen  Jenner'a  fame.  The  early  instances  were  only  isolated 
occurrences  without  influence  further  than  their  own  surround- 
ings, while  Jenner  introduced  vaccination  and  gave  it  to  the 
world. 

Benjamin  Jesty  was  born  at  Yetminster  in  Dorset,  and  was 
a  fanner.  Subsequently  he  moved  to  the  farm  of  Downshay 
in  the  Isle  of  Purbeck,  in  Dorset,  situated  not  far  from  Swanage. 
Judging  from  what  has  come  down  to  us  concerning  him,  he 
appears  to  have  been  au  eccentric  man,  full  of  quaint  ways  of 
action  and  speech,  but  with  a  good  share  of  the  power  of  obser- 
vation and  of  sensible  reflection  over  what  he  had  observed.  In 
1774.  small -pox  was  prevalent  in  his  locality.  He  was  thought 
to  be  in  no  danger  of  it  himself,  having  had  the  cow-pox  pre- 
viously by  taking  it  casually  from  the  cows.  This  was  a  matter 
of  tradition  through  the  countryside.  Some  of  his  family  were 
not  so  protected,  and  the  fact  that  two  of  his  maid-servants,  who 
had  previously  had  the  disorder  from  the  cows,  attended  patients 
suffering  from  small-pox  without  infection,  seems  to  have 
determined  Jesty  to  inoculate  the  cow-pox  into  his  own  family 
as  a  preventive  of  small-pox.  The  farmer  is  said  to  have 
argued  thus :  "  For  his  part  he  preferred  taking  infection 
from  an  innocuous  animal  like  the  cow,  subject  to  so  few  dis- 
orders, to  taking  it  from  the  human  body,  liable  to  so  many 
and  such  diseases,  and  that  he  had  experience  on  his  side, 
as  the  casual  cow-pox  was  not  attended  with  danger  like  the 
variolous  infection;  and  that  beside  there  appeared  to  him 
little  risk  in  introducing  into  the  human  constitution  matter 
from  the  cow,  as  we  already  eat  the  flesh  and  blood,  drink  the 
milk  and  cover  ourselves  with  the  skin  of  this  innocuous  ani- 
mal."    (  Extract  from  the  communication  of  Rev.  Dr.  Bell). 

Accordingly,  Jesty  carried  out  his  ideas  and  inoculated  his 
wife  and  two  sons,  aged  two  and  three  years,  with  the  cow-pox. 
The  patients  went  into  the  fields,  and  the  virus  was  taken  on 
the  spot  from  the  teats  of  the  cows.  A  stocking-needle  was 
the  instrument  used;  Mrs.  Jesty  being  inoculated  under  the 
elbow,  the  sons  above.  The  latter  had  the  disorder  in  a  favor- 
able way,  but  in  the  course  of  a  week  Airs.  Jesty's  arm  was 
much  inflamed.  She  had  fever,  and  was  so  ill  that  a  neighbor- 
ing surgeon,  Mr.  Trowbridge  of  Cerne,  was  called.  He  said 
"  You  have  done  a  bold  thing,  but  I  will  get  you  through  it  if 
1  can."  She  soon  recovered  perfectly.  Dr.  Bell  states  that  the 
boldness  and  novelty  of  the  attempt  produced  no  small  alarm 
in  the  family  and  no  small  sensation  in  the  neighborhood. 
Fifteen  years  later,  in  1789,  the  sons  were  inoculated  for  the 
small-pox  by  Mr.  Trowbridge,  along  with  others  who  had  nol 


had  the  cow-pox.  At  this  time  the  inoculation  of  small-pox 
was  a  common  procedure.  The  arms  of  the  Jestya  inflamed, 
but  this  soon  subsided,  and  no  fever  or  other  variolous  symptoms 
were  observed.  The  unprotected  individuals  went  through  the 
usual  course  of  inoculated  small-pox.  Subsequently  -Mrs. 
Jesty  and  her  sons  were  often  exposed  to  small-pox  without 
taking  it,  while  in  1805  one  of  the  sons  was  inoculated  for 
small-pox  with  a  negative  result. 

It  is  a  wonder,  as  Dr.  Bell  notes,  that  nothing  of  these  cases 
was  known  to  Jenner,  as  they  would  have  been  valuable  evi- 
dence in  support  of  his  doctrines  of  the  value  of  vaccination. 
But  when  one  considers  the  means  of  communication  of  the 
(lav.  it  is  easily  understood  why  this  experiment  of  a  south-of- 
Englaud  farmer  should  have  only  become  known  to  a  very 
local  district.  Statements  regarding  these  facts  were  drawn 
up  in  1803  by  Dr.  Bell  and  Mr.  Banks,  the  member  for  Corfe 
Castle,  which  is  close  by.  These  came  before  a  committee  of 
the  House  of  Commons  and  the  Jennerian  Society.  In  1804, 
the  Society  endeavored  to  get  Jesty  to  come  to  London  in  order 
that  they  might  see  him  and  investigate  the  matter,  but  an 
attack  of  gout  j>reveuted.     The  following  year  the  secretary  of 

the  society  wrote : — 

London,  July  25th,  1805. 

Sir  : — I  am  desired  to  propose  to  you  that,  provided  you  will  come 
to  town  at  your  own  convenience,  but  as  soon  as  possible,  to  stay 
not  longer  than  five  days  unless  you  desire  it,  for  ttie  purpose  of 
taking  your  portrait  as  the  earliest  inoculator  for  Cow  Pock,  at  the 
expense  of  the  institution,  you  will  receive  15  guineas  for  your 
expenses  and  the  members  of  the  establishment  will  be  happy  to 
show  you  any  civility  during  your  stay  in  London,  on  which  ac- 
count it  is  hoped  you  will  be  put  to  little  or  no  expense. 
I  have  the  honor  to  remain,  Sir. 

Your  obedient  humble  servant, 

Will  Sancho. 

Mr.  Jesty  accepted  the  invitation  and  journeyed  to  London, 
taking  one  of  his  sons  with  him.  It  is  seated  that  they  met 
with  great  attention  from  the  members  of  the  Jennerian  Society 
who  were  much  amused  by  Jesty's  ways.  Some  idea  of  his 
characteristics  is  given  by  various  incidents  reported.  His 
family  tried  to  induce  him  before  coming  to  dress  more  fashion- 
ably, but  he  said  ;i  he  did  not  see  why  he  should  dress  better  in 
Loudon  than  in  the  country."  Mr.  Colson  writes  that  on  his 
return  he  gave  a  very  unfavorable  account  of  the  metropolis, 
but  said  there  was  one  great  comfort  there,  viz.,  that  he  could 
be  shaved  every  day.  While  there  he  was  inoculated  for  the 
cow-pox,  and  his  son  for  the  small-pox,  but  neither  took  effect. 
This  was  done  by  the  Society  probably  for  the  sake  of  their  in- 
vestigations. Mr.  Jesty  was  presented  with  a  pair  of  very 
handsome  gold-mounted  lancets,  and  his  portrait  was  taken  by 
Mr.  Sharp;  but  he  proved  an  impatient  sitter,  and  it  is  said 
would  only  be  kept  quiet  by  Mrs.  Sharp's  playing  on  the  piano 
for  him.  The  portrait  was  presented  to  the  Vaccine  Institu- 
tion, and  is  said  by  Crookshank  to  be  now  in  the  possession  of 
Jesty's  great  grandson.  There  is  an  excellent  copy  of  it  in  the 
Fisher  collection  of  medical  portraits  in  the  Hospital. 

The  members  of  the  Jennerian  Society  drew  up  a  statement 
which  among  other  things  testified— "  that  Jesty  had  given 
decisive  evidence  of  having  vaccinated  his  wife  and  two  sons  in 
1774,  who  were  thereby  rendered  unsusceptible  of  the  small- 
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pox  as  appears  from  their  frequent  exposure  and  inoculation. 
He  was  led  to  this  from  knowing  the  common  opinion  regard- 
ing the  protection  of  cow-pox  against  small-pox  and  that  he 
himself  for  the  same  reason  was  incapable  of  taking  small-pox 
and  from  observation  of  the  same  thing  in  others.  He  believed 
that  cow-pox  was  free  from  danger  and  that  by  it  he  should 
avoid  various  human  diseases,  such  as  the  evil,  madness,  lues 
and  many  bad  humors  as  he  called  them."  The  year  after  his 
visit  to  London,  Jesty  seems  to  have  suggested  an  application 
for  some  pecuniary  reward,  but  as  the  secretary  of  the  Vaccine 
Institution  considered  any  grant  improbable,  the  matter  was 
dropped. 

Last  summer,  in  company  with  Dr.  Osier,  a  visit  was  made 
to  the  locality  where  Jesty  lived.  To-day,  the  ordinary  native 
of  the  district  does  not  know  the  name  of  Jesty.  His  farm, 
Downshay,  is  in  the  Isle  of  Purbeck  in  the  county  of  Dorset. 
It  occupies  a  delightful  situation  in  a  valley  between  the  Pur- 
beck Hills  and  Nine  Barrow  Down,  a  few  miles  from  Corfe 
Castle.  Leaving  the  Kingston  road,  the  house  is  reached  by  a 
rough  way  through  the  fields  with  many  steep  descents.  It  is 
not  seen  at  first,  indeed  we  did  not  look  for  it,  as  our  whole 
attention  was  centred  on  the  superb  outlook.  To  the  left,  in 
the  setting  sun,  were  the  ruins  of  Corfe  Castle  guarding  the 
gateway  to  the  Isle  of  Purbeck;  to  the  right,  Swanage  and  its 
bay,  with  far  off  on  the  horizon  the  white  cliffs  of  the  Isle  of 
Wight  (The  Needles) ;  while  across  the  valley  was  the  fine 
sweep  of  the  Nine  Barrow  Down.  Encircled  by  trees  and  in  a 
depression,  we  did  not  see- the  house  until  we  reached  the  barn- 
yard, when  we  were  greeted  by  a  jolly  looking  dairy-man  who 
was  just  driving  out  his  herd.  The  entrance  to  the  garden  was 
through  a  fine  old  stone  gateway  with  pillars  of  a  quaint  design. 
The  house  was  of  a  type  common  on  the  island,  of  two  stories 


and  well  built,  looking  very  fresh  and  clean  after  its  more  than 
250  years.  The  date  of  building,  1635,  was  carved  on  the  side 
of  the  house. 

From  the  farm-house,  a  drive  of  a  few  miles  brings  one  to  the 
village  of  Worth  Matravers  where  Jesty  is  buried.  This  is 
situated  on  the  point  of  land  known  as  St.  Alban's  Head.  Here, 
in  the  parish  church,  a  picture  of  Jesty  with  a  suitable  inscrip- 
tion is  found  hung  up  in  the  vestry.  In  the  church-yard  ad- 
jacent is  his  grave  with  that  of  Mrs.  Jesty  alongside.  His 
tombstone  bears  this  inscription: — 

SACRED 

TO   THE    MEMORY 

OF 

BENJN  JESTY  (OF  DOWNSHAY) 

WHO    DEPARTED   THIS    LIFE 

April  lGth,  1816 
Aged  79  years. 

He  ivas  born  at  Yetminster  in  this  County  and  was  an  upright 
honest  man,  particularly  noted  for  having  been  the  first  person 
(known)  that  introduced  the  Cow  Pox  by  inoculation  and  who, 
from  his  great  strength  of  mind,  made  the  experiment  from  the 
cow  on  his  wife  and  two  sons  in  the  year  177 Jf. 


One  feels  that  Jesty  was  in  advance  of  his  generation,  and  a 
man  who  saw  probably  better  than  he  knew.  He  did  his  little 
to  blaze  out  the  path  which  has  since  become  a  highway.  That 
he  could  do  but  little  to  advance  vaccination,  his  circumstances 
decided.  To  another  was  the  honor  of  giving  vaccination  to 
the  world. 


HEMOPHILIA  IN  THE  NEGRO. 

By  Walter  E.  Steiner,  M.  D. 


Although  the  disease  haemophilia  appears  to  have  been 
known  since  the  time  of  Albucasis,'  the  great  Arabian  phy- 
sician, yet  the  two,  or  possibly  three,  cases  reported  before 
FordyceV  short  article  appeared,  contain  no  real  contribution 
to  the  study  of  this  disease.  In  the  year  1784,  its  hereditary 
character  was  pointed  out  by  Fordyce.  Nineteen  years  later 
the  term  "bleeder"  was  given  by  Otto5  to  those  who  had 
haemophilia,  and  in  addition  to  this  he  showed  the  general 
immunity  of  the  females  and  their  tendency  to  transmit  the 
bleeding  disposition  to  their  offspring.  Following  these 
writers  a  number  of  American  and  German  physicians  did 
much  in  contributing  to  the  knowledge  of  this  disease. 
Schonlein' named  it  "  haemoph ilia  "  about  1828,  and  gave  it 
a  place  in  his  text-book  on  "  Pathology  and  Therapeutics."  Its 
later  history  is  closely  associated  with  the  name  of  the  British 
physician  J.  Wickham  Legg.5 

The  first  attempt  to  collect  all  of  the  reported  cases  was 
made  by  Naas,"  in  Germany,  in  a  paper  published  in  1820.  He 
also  endeavored  to  give  a  systematic  description  of  the  affection. 


This  work  was  followed  by  other  statistical  articles  by  Lange,7 
Grandidier,9  and  Dunn,9  the  last  appearing  in  1883. 

Many  cases  have  been  reported  among  different  races.  The 
Anglo-Germanic  race  has  furnished  most  of  them,  followed  by 
the  Latin,  Scandinavian  and  Teutonic  races.  Individual  in- 
stances have  also  been  given  by  Heymann '"  in  a  Mohammedan 
family  from  Palembang,  on  the  Island  of  Sumatra,  where  this 
diathesis  was  found  in  three  generations,  and  by  Koch  "  in 
a  possible  case  of  haemophilia  in  a  Creole  from  Port  of  Spain, 
Trinidad.  But  in  all  the  literature  on  the  subject  there  is  but 
one  well-defined  case  in  the  negro  mentioned. 

This  case  was  reported  by  Dr.  Hadlock  ,=  before  the  Acad- 
emy of  Medicine  of  Cincinnati,  on  November  16,  1874.  The 
patiept  was  a  mulatto  boy,  aged  seven  years,  who  was  found, 
on  the  doctor's  visit,  to  be  bleeding  from  the  mouth.  On 
examination  Dr.  Hadlock  considered  the  hasmorrhage  due  to 
a  decayed  snag  of  a  tooth  which  had  become  loosened.  The 
tooth  was  accordingly  extracted  with  the  result  that  the  haem- 
orrhage became  alarming  in  character.     A  compress  steeped 
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in  a  solution  of  the  persulphate  of  iron  checked  it  for  a  time, 
but  on  the  next  day  it  seemed  to  be  more  violent  than  ever.  The 
ig  point  was  then  cauterized  and  astringents  were  also 
given,  all  of  which  succeeded  in  arresting  the  hemorrhage 
temporarily.  It  recurred  again,  however ;  all  efforts  to  check 
it  were  in  vain,  ami  the  boy  diet',  in  forty-eight  hours.  "On 
inquiring  into  the  history  of  the  boy's  family"  Dr.  Hadlock 
found  -that  many  of  its  members  had  died  from  haemorrhage 
from  slight  wounds.  An  uncle  had  cut  himself  with  a  scythe 
and  died  in  consequence.  His  father  had  received  a  slight 
:i  from  a  briar  and  bled  to  death." 

The  following  case,  which  was  admitted  to  the  Johns  Hop- 
kins Hospital  on  April  10,  1899,  is  consequently  the  second  to 
be  recorded  in  the  negro  race. 

Alverta  W.,  aged  14  years  (Medical  History,  No.  9764), 
complains  of  haemorrhage  from  the  nose  and  mouth,  and 
headache. 

Family  history  (obtained  mostly  from  patient's  mother). — 
Father,  mother  and  two  brothers,  alive  and  well;  a  sister  died 
of  throat  trouble,  aged  6  years.  No  history  of  tuberculosis, 
rheumatism,  or  any  neoplasm  in  the  family.* 

HmmophiUc  history. — Patient's  great-grandmother  was  a 
bleeder  from  early  childhood  till  her  death,  June  8,  L898, 
from  old  age  and  la  grippe.  Her  doctor  frequently  told  her 
the  bleeding  was  due  to  the  fact  that  she  had  "  too  much  blood." 
Patient's  mother  (Alverta  S.)  says  she  can  distinctly  remem- 
ber the  doctor  coming  about  twice  a  year  to  remove  some  of 
:oo-much  blood,"  by  cupping  or  leeches.  The  great- 
grandmother  had  fourteen  children,  ten  boys  and  four  girls. 
Of  these,  the  patient's  mother  remembered  the  names  of 
eleven  only,  seven  boys  and  four  girls.  (See  family  tree.) 
The  seven  known  personally  to  the  patient's  mother  were  all 
of  them  bleeders,  and  are  now  all  dead  but  William  T.     One 

.died  from  hemorrhages  from  the  no 
mouth  in  1895,  in  Philadelphia,  at  the  age  of  thirty-four  years. 
He  had  had  luemorrhages  from  early  childhood,  but  during 
his  last  five  years  they  were  more  severe.  The  doctor  told  his 
wife  he  did  not  have  consumption,  but  what  diagnosis  was 
made  of  the  case  is  unknown.  The  patient's  grandmother 
used  to  bleed  from  the  nose  occasionally.  She  died  December 
30,  1898  (aged  60),  of  -asthma,  dropsy,  Bright's  disease  and 
heart  disease." 

Patient's  mother  frequently  bled  from  the  nose  till  her 
sixteenth  year.     She  has  had  no  attacks  since. 

Patient's  brothers  have  occasional  attacks  of  epistaxis.  and 
bleed  considerably  from  the  slightest  cuts  and  bruises. 
/'    •  history. — As  a  child,  had  measles,  mumps  and 
ing  cough.     ''Ulcerated  sore  throat"  of  two  weeks' duration 


*  One  brother,  William  W.  iSurgical  History,  Xo.  9080),  was  later 
admitted  tc  the  Johns  Hopkins  Hospital,  on  the  surgical  side, 
complaining  of  a  swollen  right  ankle.  He  gave  the  history  of  an 
attack  of  gonorrhoea  one  month  previously.  The  swelling  in  the 
ankle  seemed  located  in  the  tissues  about  the  joint,  tie  n 
apparently  no  effusion  in  the  joint  itself.  The  diagnosis  of  gon- 
orrheal  arthritis  was  made.     Patient  left  the   Bospita 

advice,  being  only  slightly  improved.  In  view  of  the 
occurrence  of  joint  troubles  in  haemophilia,  added  interest  is  given 
to  this  case. 


one  year  ago.  She  gives  a  somewhat  indefinite  history  of 
malaria  in  the  spring  of  1896.  No  chills,  but  thinks  she  had 
chilly  sensations  and  fever.  Was  living  in  Baltimore  at  the 
time. 

She  has  been  a  sufferer  from  severe  frontal  headaches  ever 
since  she  can  remember. 

Menstruation  has  not  yet  been  established. 

HmmophiUc  history. — Has  bled  easily  from  the  slightest 
scratches  since  early  childhood,  but  the  amount  of  blood   lost 
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has  been  very  slight  in  every  instance.  No  attacks  of  epistaxis 
till  present  illness. 

Present  illness.— About  two  and  a  half  months  ago,  she 
woke  up  one  morning  and  found  her  pillow  and  night-dress 
bathed  in  blood,  which  came  from  her  nose.  By  eating  some 
salt,  she  checked  the  haemorrhage  after  she  had  bled  about  a 
cupful.  Since  then  she  has  not  enjoyed  her  customary  good 
health,  but  has  felt  very  weak  and  drowsy.  Five  days  prior  to 
her  admission  to  the  Hospital,  she  was  awakened  by  an  attack 
of  epistaxis.  It  started  with  a  sudden  gush  of  blood,  but  soon 
amounted  to  only  a  slight  ooze,  and  so  continued  for  three 
days.  Salt  was  also  used  on  this  occasion,  but  to  no  purpose. 
Two  days  after  this,  she  found  she  had  had  her  third  nose- 
bleed, during  the  night.  It  was  very  slight,  however,  and  she 
was  not  awakened  by  it.  In  all,  she  thinks  she  lost  about "  half  a 
wash-basin  of  blood." 

Her  only  symptom  in  these  attacks  has  been  constant 
frontal  headaches. 

No  bleeding  from,  or  swelling  of  her  gums,  has  ever  been 
noticed,  nor  has  any  blood  ever  been  detected  in  her  urine  or 
faces.  On  admission,  temperature,  100.4°;  pulse,  104;  respira- 
tion, 24. 

Physical  examination—  Patient  is   a  quite   well-developed, 
dark-skinned  negro  girl.      Lips  and  mucous  membranes  are 
rather  pale.     Her  tongue  has  a  reddened,  glazed  appearance. 
The  gums  are  swollen,  and  inflamed,  but  no  bleeding  points 
can  be  seen,  nor  can  the  gums  be  made  to  bleed  on   pressure. 
Thorax.— Negative  on  examination.  Pulse  100  to  the  minute, 
regular  in  force  and  rhythm,  good  volume  and  tension. 
.  Abdomen.—  Negative. 
Extremities.— Negative. 
No  petechia?  or  purpuric  spots  seen  anywhere. 
Blood  examination  negative  for  malarial  parasites.  Leuco- 
cytes, 10,500.     The  day  following  admission,  a  small  herpetic 
area  was  noted  on  her  lower  lip.     The  nose  examination  was 
negative.    Four  purpuric  spots,  about  2  mm.  in  diameter,  were 
seen  about  the  right  clavicle. 

Blood  examination.— Coagulation  time,  between  3-4  minutes; 
red  blood  corpuscles,  5,088,000;  white  blood  corpuscles,  4,500  ; 
haemoglobin,  60  per  cent. ;  blood  platelets,  212,000. 

On  the  third  day  a  few  additional  purpuric  spots  were  seen 
about  the  flexor  and  extensor  surfaces  of  both  arms  and  legs, 
at  the  elbows  and  knees.  For  the  past  two  nights  there  has 
been  slight  bleeding  from  her  gums. 

On  April  14th,  the  following  note  was  made  by  Dr.  Futcher: 
Patient's  gums  are  still  distinctly  swollen,  but  less  so  than  on 
admission.     They  bleed  easily  on  pressure. 

Seven  days  later  the  gums  were  considerably  less  swollen, 
and  could  not  be  made  to  bleed  on  pressure.  At  the  time  this 
note  was  made,  patient  had  been  up  and  about  the  ward  for 
four  days. 

Blood  examination,  April  23.— Red  blood  corpuscles,  5,020,- 
000  ;  white  blood  corpuscles,  6,000  ;  haemoglobin,  47  percent.; 
blood  platelets,  280,000. 

The  patient  improved  wonderfully  during  her  stay  in  the 
Hospital,  and  was  discharged  April  24th.  No  more  petechial 
spots  were  noted  after  those  seen  April  12th,  and  those  then 
seen  quickly  vanished. 


Urine.— On  entrance  the  urine  was  straw-yellow  in  color, 
clear,  1021  in  specific  gravity,  faintly  acid  in  reaction,  negative 
for  sugar,  but  contained  a  trace  of  albumen.  There  was  a  white 
flocculent  precipitate.  Microscopically  a  few  hyaline  and  gran- 
ular casts  were  seen  as  well  as  a  number  of  epithelial  cells,  and 
calcium  oxalate  crystals.  Mucous  strands  were  also  seen.  The 
urine  gradually  cleared  up,  and  on  the  last  examination  (April 
21),  no  casts  nor  albumen  were  found.  Her  temperature  nine 
hours  after  admission  rose  to  101.2°,  but  gradually  fell  till  the 
next  day,  when  it  was  99.8°.  From  this  time  on  there  were 
daily  elevations,  the  highest  point  reached  being  100.7°  on 
April  14th. 

Treatment.— Patient  was  given  calcium  chloride  (grs.  xv 
t.  i.  d.),  a  drug  which  was  first  introduced  by  Wright ,3  for  the 
treatment  of  this  disease.  It  was  given  in  the  following  pre- 
scription, as  advised  by  Wright: 


Oalcii  chloridi, 
Aquae  chloroformi    - 
Aquae  aurantii  fiorum, 
Aquae  q.  s.  ad. 
M.  S.  §ss.  t.  i.  d.  p.  c. 


3iii. 

3ii- 
giv. 

5vi- 


It  is  interesting  to  note  that  both  the  cases  of  haemophilia 
were  not  in  patients  of  pure  negro  blood. 

In  a  study  of  the  family  tree  of  the  second  case  we  find : 

(1.)  The  extraordinary  fertility  of  bleeder's  families  (a  fact 
first  pointed  out  by  Wachsmuth,,)  is  well  shown  in  the  family  of 
our  patient's  great-grandmother.  Five  of  her  children  died  early, 
and  none  of  the  others,  save  one,  now  survives. 

(2.)  Of  these,  three  children  out  of  the  six  known  to  patient's 
mother  died  young.  This  accords  with  the  fact  that  a  large 
percentage  of  the  bleeders  die  early. 

(3.)  Contrary  to  the  usual  statement,  both  the  males  and  the 
females  seem  to  have  been  bleeders,  but  only  one  (a  male)  died 
from  the  effects  of  haemorrhages. 

(4.)  The  preponderance  of  the  males  is  seen  in  two  of  the 
families  named.  This  excess  of  sons  over  daughters  has  been 
given  as  a  reason  for  the  rarity  of  this  disease. 

(5.)  The  bleeding  tendency  in  each  instance  was  transmitted 
through  the  females. 

In  conclusion,  I  wish  to  thank  Or.  Osier  for  allowing  me  to 
report  this  case. 
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Robert  L.  Randolph,  M.D.     Acoin:   A  New  Local  Anaes- 
thetic— The  Ophthalmic  Record,  Chicago,  August,  1899. 

Acoin  in  solutions  of  1  :  100  and  1:300  produces  satisfactory 
anaesthesia  in  an  unirritated  eye  in  about  tbe  same  length  of  time 
as  cocaine. 

2.  In  more  than  one  case  where  the  eye  was  congested,  repeated 
instillations  of  acoin  were  inadequate  to  produce  satisfactory 
anaesthesia. 

3.  Inspection  of  the  cornea  with  a  high-power  lens  failed  to 
show  any  defects  in  the  epithelium  after  its  use. 

4.  Acoin  has  no  effect  upon  accommodation. 

5.  It  has  no  effect  upon  the  size  of  the  pupil. 

6.  It  does  not  increase  the  intraocular  tension. 

7.  Several  experiments  demonstrated  that  the  staphylococcus 
pyogenes  albus  did  not  grow  in  agar  which  contained  acoin  in  the 
proportion  used  in  the  clinic,  and,  furthermore,  that  exposure  of 
this  organism  to  the  action  of  acoin  for  twenty-four  hours  was  fol- 
lowed by  death  of  the  organism.  This  would  look  as  though  acoin 
were  not  only  an  inhibitor  of  the  growth  of  this  organism,  but  that 
it  also  killed  this  organism  after  a  certain  length  of  time.  It  is 
evident  that  conclusions  drawn  from  this  limited  experience  with 
acoin  may  have  to  undergo  more  or  less  modification  with  further 
trial. 

Expulsive  Intra-ocular  Hemorrhage  after  Preliminary 

Irideccomy  for  Cataract. —  TJie  Ophthalmic  Review,  London, 
December,  1899. 

The  case  reported  was  an  old  lady  of  76.  She  was  exceedingly 
nervous  ami  refused  to  enter  the  hospital,  but  preferred  remaining 
at  hume  and  being  nursed  by  members  of  her  own  family.  From 
the  uniformly  favorable  results  attending  preliminary  iridectomy 
for  cataract,  this  operation  was  first  performed  with  intention  of 
removing  the  lens  a  few  weeks  later.  The  operation  was  perfectly 
smooth.  On  the  morning  of  the  third  day,  it  was  found  that  the 
anterior  chamber  was  almost  completely  obliterated,  and  that  the 
lens  was  pressed  so  far  forward  as  to  force  the  iris  against  the 
posterior  surface  of  the  cornea.  The  condition  grew  worse,  till  the 
lens  was  almost  forced  through  the  old  wound,  when  it  was  thought 
remove  the  lens.  This  was  done  and  immediately  there 
was  a  flow  of  bloody  vitreous.  Oozing  kept  up  for  four  days. 
Light  perception  was  gone,  and  in  six  months  the  eye  had  shrunken 
tc  half  its  original  size.  Six  months  later  glaucoma  appeared  in 
the  other  eye.  She  was  unwilling  for  iridectomy,  and  with  the 
history  of  the  fellow  eye  it  was  thought  best  not  to  urge  such  a 
measure.  The  development  of  glaucoma  in  this  eye  justifies  us  in 
concluding  that  the  same  condition  was  present,  in  aless  advanced 
stage,  in  the  right  eye  at  the  time  of  the  preliminary  iridectomy. 
The  case  is  of  exceptional  interest  inasmuch  as  the  haemorrhage 
followed  iridectomy,  for,  as  a  rule,  such  catastrophies  are  seen  only 
after  removal  of  the  lens.  It  is  interesting  to  note  the  fact  that 
intra-ocular  bleeding  did  not  commence  till  hours  after  the  iridec- 


tomy. The  nature  of  the  trouble  was  not  suspected  till  the  morn- 
ing of  the  third  day,  when  the  evidence  of  pressure  behind  the 
lens  was  unmistakable,  so  that  bleeding  must  have  been  going  on 
intermittingly  fordays  before  the  lens  was  removed .  The  constant 
reduction  of  intra-ocular  tension  caused  by  the  yielding  of  the  eye- 
ball at  the  point  of  the  wound  would  explain  the  persistent 
character  of  the  haemorrhage.  It  is  needless  to  add  that  we 
undoubtedly  had  in  this  case  senile  degeneration  of  the  blood- 
vessel walls— so  strong  a  predisposing  cause  to  such  results. 

P.  H.  Verhoeef,   Ph.  B.,  M.  D.      Shadow    Images   on    the 

Retina. — Psychological  Review,  January,  1900. 

The  usual  pin-hole  experiment  is  produced  by  pricking  a  small 
hole  in  a  card,  which  Is  then  held  before  the  eye,  but  within  the 
point  of  distinct  vision.  Under  these  conditions,  if  a  pin  is  held 
between  the  hole,  which  serves  as  a  source  of  light,  and  the  eye,  it 
casts  an  erect  shadow  upon  the  retina,  and  this  shadow  is  projected 
as  an  inverted  image  of  the  pin.  This  experiment  was  described 
and  explained  by  Le  Cat  in  1740.  It  is  possible,  however,  that  he 
was  not  the  first  to  describe  it,  for  he  does  not,  in  his  work,  claim 
that  the  experiment  was  original  with  him. 

To  show  the  dependence  of  the  position  of  the  projected  image 
upon  the  relative  position  of  the  pin-hole,  the  experiment  may  be 
modified  in  the  following  interesting  way.  If,  for  instance,  the  eye 
is  focused  for  the  near  point  and  the  pin-hole  is  held  beyond  this 
point,  the  shadow  of  an  interposed  pin  will  appear  erect.  Under 
these  conditions,  if  the  pin-hole  is  gradually  brought  closer  to  the 
eye,  the  image  of  the  pin  becomes  more  and  more  blurred  and 
finally  disappears  when  the  hole  is  at  the  near  point,  that  is,  when 
the  eye  is  accommodated  for  the  source  of  light.  If  the  hole  is 
brought  still  nearer,  the  original  experiment  is  reproduced,  the 
image  of  the  pin  again  appears  but  is  now  inverted.  This  experi- 
ment is  rendered  easier  if  the  accommodation  is  assisted  by  a 
convex  lens,  one  of  about  ten  diopters  being  very  convenient.  The 
lens  is  held  close  to  the  eye  and  the  pin  in  front  of  the  lens,  or 
better,  immediately  behind  it.  Then  if  the  pin-hole  is  placed 
beyond  10  cm.  from  the  supposedly  emmetropic  eye,  it  will  appear 
out  of  focus  and  the  shadow  will  be  upright.  As  it  is  brought 
closer,  the  phenomenon  just  described  takes  place. 

If  a  sheet  of  white  paper  or  a  piece  of  ground  glass  is  taken,  and 
a  small  black  spot  is  made  upon  it  about  the  size  of  a  pin-head,  and 
this  spot  is  used  in  place  of  the  pin-hole  in  the  above  experiment, 
a  white  streak  will  be  seen  crossing  the  black  spot.  The  phenom- 
enon is  best  obtained  without  a  lens,  and  is  not  an  easy  thing  for 
most  persons  to  see,  since  it  requires  that  the  accommodation  shall 
be  relaxed  at  will.  This  white  shadow  behaves  in  exactly  the 
same  manner  as  does  the  black  shadow  in  the  pin-hole  experiment 
—under  the  same  conditions  it  may  be  seen  upright,  inverted,  or 
be  made  to  disappear.  The  experiment  should  be  conducted  in  a 
good  light,  and  a  piece  of  white  paper  about  five  centimeters  square 
should  be  used.  This  phenomenon  may  also  be  obtained  with  a 
photographic  camera. 
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The  explanation  of  this  phenomenon  lies  in  the  fact  that  the 
black  spot,  under  the  conditions  mentioned,  produces  only  a 
blurred  image  upon  the  retina,  and  while  the  interposed  pin 
reduces  the  illumination  of  the  margins  of  the  spot,  it  has  no 
appreciable  effect  upon  the  middle  of  the  latter,  the  resulting 
difference  in  illumination  thus  producing  the  appearance  of  a 
white  streak. 

If  a  sufficiently  large  spot  is  used,  it  will  be  noticed  that  on 
relaxing  the  accommodation,  the  center  (of  its  image)  appears  much 
darker  than  the  rest  of  the  image.  This  is  due  to  the  fact  that  as 
the  spot  is  made  larger  it  cuts  off  more  and  more  rays  which  other- 
wise would  have  reached  the  center  of  its  image,  and  when  it  is  as 
large  as  the  pupil,  it  cuts  off  all  the  rays  parallel  to  the  primary 
axis,  thus  producing  a  small  spot  in  the  center  of  its  image  totally 
devoid  of  light.  But  even  when  the  spot  is  much  less  than  half 
the  size  of  the  pupil,  the  image  appears  darker  in  the  center,  since 
many  rays  will  even  then  be  cut  off  from  the  center  of  the  image. 
This  circumstance  explains  the  fact  that  if  a  moderately  large 
black  spot  is  used  for  the  shadow  experiment,  the  white  shadow 
of  the  pin  is  broken  by  a  dark  central  spot  into  two  white  lines, 
somewhat  resemblins  crescents.  If  a  large  black  spot  with  a  small 
white  one  in  the  center  is  used,  the  appearance  of  these  two  cres- 
cents may  be  obtained,  and  in  addition  the  usual  black  shadow  is 
seen  over  the  central  white  spot. 

If,  in  place  of  a  spot,  a  black  line  is  used,  the  pin  will  produce  a 
white  line  running  down  the  middle  of  its  image  ;  the  shadow  in 
this  case  is  more  marked  and  more  easily  obtained  than  when  a 
small  black  spot  is  used.  Two  lines  drawn  at  a  slight  angle  to 
each  other,  will  give  a  bend  in  the  white  shadow  at  their  inter- 
section, but  the  shadow  leaves  one  or  both  of  the  lines  at  a  certain 
distance  from  this  point.  When  a  narrow  red  line  is  used  instead 
of  a  black  one,  and  a  lens  is  employed  to  aid  the  eye,  the  white 
shadow  takes  on  a  greenish  or  bluish  color.  By  the  use  of  a  lens  a 
narrow  line  may  be  so  blurred  as  not  to  be  seen,  but  a  pin  in  front 
of  the  eye  decreases  so  much  the  amount  of  light  reaching  the 
lateral  portions  of  the  image  on  the  retina,  as  to  produce  the 
appearance  of  a  well-defined  white  shadow.  The  same  thing  is 
also  true  for  a  point. 

Scheiner's  experiment  in  which  two  pin-holes  placed  close 
together  are  held  before  the  eye  and  a  double  image  of  a  pin  is 
produced,  may  be  explained  in  the  same  way  as  the  white  shadow 
just  considered,  since  the  two  images  obtained  of  the  pin  may  be 
regarded  as  one  image  with  a  white  shadow  down  its  middle  pro- 
duced by  the  portion  of  the  card-board  between  the  two  pin-holes. 

When  simply  blurring  a  line  by  relaxing  the  accommodation,  it 
can  be  noticed  that  if  the  line  is  not  too  large,  one  can  always 


obtain  a  white  line  running  down  its  middle,  and  within  this  line 
a  faint  dark  line.  In  the  case  of  a  small  black  spot,  a  white  spot  is 
obtained  in  the  center  of  its  blurred  image.  This  is  probably  due 
in  most  part  to  the  denser  and  probably  less  transparent  nucleus  of 
the  crystalline  lens  shutting  off  more  rays  than  the  rest  of  the  refrac- 
tive apparatus  of  the  eye-  This  appearance  is  not  produced  by  a 
photographic  camera  and  hence  must  be  mainly  due  to  some  such 
peculiarity  of  the  eye  as  that  suggested.  It  is  possible,  however, 
that  the  positive  aberration  of  the  eye  may  play  some  part  in  its 
production. 
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Exhibition  of  Medical  Cases.— Dr.  Futcher. 

During  the  past  three  or  four  months  we  have  had  a  number 
of  interesting  cases  of  embolism  and  thrombosis  in  the  medical 
wards.     A  brief  report  of  these  cases  may  be  of  interest. 

Case  1.  Thrombosis  of  the  left  external  jugular  subclavian 
and  axillary  veins,  associated  with  mitral  stenosis,  with  sub- 
sequent embolism  of  the  left  popliteal  artery. 

One  of  these  cases  was  referred  to,  at  a  previous  meeting,  by 
Dr.  Welch  when  speaking  of  thrombosis  of  the  veins  of  the 
upper  extremity  associated  with  heart  disease.  The  patient,  a 
woman  aged  35,  had  had  an  attack  of  chorea  when  seven  years 


old,  and  previous  to  admission  had  several  attacks  of  acute 
articular  rheumatism.  There  were  marked  signs  of  mitral 
stenosis  with  a  rapidly-acting  heart  and  cardiac  hypertrophy. 
The  first  point  of  interest  in  the  case  was  the  development  of 
some  swelling  over  the  left  side  of  the  neck,  first  seen  on  Janu- 
ary 19th,  1899,  two  weeks  after  her  admission.  She  complained 
of  slight  pain  in  the  left  side  of  the  neck  and  down  the  inner 
part  of  the  arm.  The  pain  and  swelling  gradually  increased, 
so  that  within  a  week  there  was  very  marked  swelling  over 
the  left  side  of  the  neck,  shoulder,  arm  and  dorsal  surface  of 
the  fore-arm.  There  was  marked  tenderness  over  the  sterno- 
cleido-mastoid  muscle  and  along  the  course  of  the  external 
jugular  vein.     There  was  no  special  elevation  of  temperature 
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du  ing  the  attack.  There  was  no  doubt  that  the  patient  was 
Buffering  with  thrombosis  of  the  external  jugular  vein  and,  also, 
apparently,  of  the  subclavian  and  axillary  veins. 

Thrombosis  of  the  peripheral  veins  in  cardiac  disease  is  more 
common  in  the  upper  than  in  the  lower  extremities.  Accord- 
ing to  Bouchut.  the  ratio  of  thromboses  of  the  veins  of  the  upper 
extremity  to  those  of  the  lower  is  placed  at  1  to  50,  but  in 
cardiac  disease-  the  ratio  is  decidedly  reversed.  Dr.  Welch  was 
only  able  to  find  26  cases  in  the  literature  of  venous  thrombosis 
of  the  peripheral  veins  in  association  with  heart  disease,  and  of 
those,  1?  were  in  the  veins  of  the  neck  or  upper  extremity,  and 
it  is  interesting  to  note  that  the  left  side  is  much  more  fre- 
quently involved  than  the  right. 

To  return  to  our  case,  by  March  13th  all  the  local  symptoms 
had  subsided  and  nothing  of  special  importance  developed  until 
November  "24th,  1899.  when,  at  12  o'clock,  the  patient  suddenly 
complained  of  intense  pain  in  the  left  foot,  associated  with  a 
feeling  of  the  pricking  of  pins  or  needles  and  some  numbness. 
I  was  in  the  ward  at  the  time  the  pain  came  on,  and  examined 
the  foot,  but  nothing  could  be  made  out  by  the  examination. 
The  pain  continued  very  severe  during  the  afternoon,  and  at 
4.30  P.  M.  the  foot  and  leg  still  showed  no  changes  on  inspec- 
tion. The  next  morning  there  was  marked  cyanosis  of  the  left 
lower  extremity  as  high  as  the  tubercle  of  the  tibia;  the  foot 
was  cold,  and  there  was  great  tenderness  over  the  dorsum  of  the 
foot  and  about  the  shin.  Dr.  Osier  saw  the  patient  and  made 
a  diagnosis  of  embolism  of  the  popliteal  artery.  The  femoral 
artery  pulsated,  but  there  was  no  pulsation  of  the  popliteal. 
The  next  day,  November  26th,  contrary  to  expectations,  the 
cyanosis  had  largely  disappeared,  and  the  foot  had  become 
almost  as  warm  as  that  of  the  other  side.  From  that  time  on 
the  symptoms  gradually  subsided,  though  she  still  has  par- 
oxysms of  acute  pain  at  times.  The  point  of  interest  in  connec- 
tion with  the  case  is  the  recovery  without  local  gangrene.  A 
great  many  of  these  cases  result  in  gangrene  of  some  portion  of 
the  extremity.  In  embolism  of  the  arteries  the  onset  of  pain 
is  usually  very  sudden,  differing  in  this  respect  from  throm- 
bosis, where  the  pain  is  more  gradual  in  its  development. 

Case  2.  Thrombosis  of  the  left  femoral  vein  in  a  case  of 
pulmonary  tuberculosis.  This  condition  is  not  so  very  un- 
common in  tuberculosis,  usually  occurring  in  the  veins  of  the 
lower  extremities.  The  patient,  a  man  55  years  of  age,  was 
admitted  Oct.  22nd,  with  marked  signs  of  advanced  pulmonary 
tuberculosis.  About  two  weeks  after  admission,  he  began  to 
complain  about  midnight  of  severe  pain  in  Scarpa's  triangle. 
The  next  morning  his  leg  was  definitely  swollen,  being  3  cm. 
larger  than  the  other  leg  at  the  calf.  The  superficial  veins 
were  distinctly  dilated,  and  the  temperature  on  that  side  was,  if 
anything,  a  little  higher  than  that  of  the  other  leg,  though 
there  was  no  change  in  its  color.  The  pain  persisted  for  about 
ten  days.  Tne  swelling  has  gradually  diminished,  and  at 
present  there  is  a  definite  thickening  to  be  made  out  along  the 
course  of  the  femoral  vein.  Thrombosis  in  tuberculosis  is  gen- 
erally held  to  be  due  to  the  development  of  marantic  bhrombi. 
Dodwell  and  others  think  that  they  are  of  infectious  origin  due 
to  various  pyogenic  micro-organisms.  Arterial  thrombosis  in 
tuberculosis  is  a  rare  event.  It  occurs  most  commonly  as  a 
thrombosis  of  the  pulmonary  artery  or  its  branches  in  tuber- 


culosis of  the  lungs.  Very  rarely  it  occurs  as  a  result  of  tuber- 
culous involvement  of  the  intima  of  the  arterial  walls. 

Case  3.  Thrombosis  of  the  right  axillary  and  brachial 
veins,  occurring  in  the  course  of  a  malarial  nephritis.  The 
patient,  a  man  aged  39  years,  was  admitted  Oct.  Kith,  1899, 
suffering  from  malarial  nephritis.  He  had  a  marked  amount 
of  albumen  in  the  urine,  with  numerous  casts.  He  was  dis- 
tinctly anaemic,  showing  less  than  3,000,000  red  blood  cor- 
puscles, and  about  50  per  cent,  of  haemaglobin.  .Estivo-au- 
tumnal  malarial  parasites  were  found  in  the  blood.  On  Oct. 
18th,  it  was  noticed  that  the  right  arm  was  somewhat  swollen, 
and  this  condition  increased  during  the  next  three  or  four 
weeks  to  such  an  extent  that  it  was  deemed  necessary  to  make 
incisions  in  the  skin  to  let  out  the  fluid.  Considerable  relief 
followed  this  procedure.  The  swelling  eventually  diminished, 
and,  although  suspicion  was  entertained  of  a  venous  throm- 
bosis, it  was  not  until  the  oedema  had  markedly  disappeared 
that  a  marked  thrombosis  of  the  right  axillary  and  brachial 
veins  was  found  to  exist. 

Just  what  the  cause  of  the  thrombosis  was  in  this  case  is  hard 
to  say.  It  is  doubtful  whether  malaria  had  anything  to  do 
with  it.  French  observers  have  claimed  that  malaria  does,  at 
times,  cause  a  thrombosis  of  the  veins,  but  Dr.  Welch  is  in- 
clined to  believe  that  there  is  really  no  relationship  between 
the  malaria  and  the  thrombosis  in  these  cases.  In  over  2000 
cases  of  malaria  in  Dr.  Osier's  department,  no  instance  of  throm- 
bosis was  found.  It  is  probable  that  the  thrombosis  in  this 
case  was  due  either  to  the  nephritis  or  to  the  anaemia. 


NOTES  OX   NEW  BOOKS. 


Annual  and  Analytical  Cyclopaedia  of  Practical  Medicine.  By 
Charles  E.  de  M.  Sajous,  Philadelphia.  (Philadelphia:  The  F. 
A.  Davis  Company,  1899.) 

This  is  the  fourth  volume  of  the  publication  and  includes  sub- 
jects from  "Infants,  Diarrhceal  Diseases  of,"  to  "Mercury."  In 
a  work  of  this  kind  a  uniform  excellency  is  not  to  be  expected,  but 
in  this  volume  the  editor  is  to  be  congratulated  on  the  general  high 
character  of  the  articles.  The  task  set  is  no  easy  one— to  embody 
much  in  small  space,  and  to  make  satisfactory  extracts  from  large 
numbers  of  articles.  The  editor  notes  in  the  preface  the  death  of 
one  of  his  associates,  Dr.  Robe  of  Baltimore,  who  contributed  the 
article  on  "  Insanity  "  in  this  volume.  It  is  one  of  his  last  con- 
tributions. 

The  volume  opens  with  an  article  on  "The  Diarrhceal  Diseases 
of  Infants,  "  by  Dr.  Blackadar,  of  Montreal,  which  is  full  of  prac- 
tical points.  The  sections  on  classification  and  treatment  are 
especially  good.  "  Intubation  of  the  Larynx  "  is  treated  of  by  F.  E. 
Waxham  of  Chicago.  This  is  an  excellent  paper  and  especially 
so  in  its  practical  character.  We  should  like  to  draw  attention  to 
this  feature  which  is  often  lacking.  Too  rarely  do  writers  bear  in 
mind  that  those  who  will  profit  by  their  articles  have  had  little  or 
no  experience  in  the  subject  discussed.  Details  which  to  the 
experienced  writer  seem  trivial  or  unnecessary  are  really  the 
essential  parts  for  the  reader.  Dr.  A.  McPhedran  of  Toronto,  con- 
tributes two  excellent  articles  on  "Jaundice"  and  on  "  Diseases  of 
the  Liver  and  Gall-Bladder."  He  has  succeeded  in  giving  much 
matter  in  small  space,  and  lias  made  very  comprehensive  selections 
from  the  literature.  The  longest  article  is  that  on  "  Malarial 
Fevers"  by  Drs.  J.  C.  Wilson  and  T.  G.  Ashton  of  Philadelphia. 
They  have  given  a  very  full  account  of  the  disease  and  of  the  latest 
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investigations  as  to  the  manner  of  infection.     The  plates  used  to 
illustrate  the  parasites  are  those  of  Mannaberg's  recent  work. 

It  is  not  possible  to  refer  to  all  the  articles  in  detail  ;  those  of 
W.  B.  Pritchard  of  New  York  on  "Locomotor  Ataxia"  and  of  C. 
M.  Hay  of  Philadelphia  on  "Meningitis"  are  worthy  of  notice. 
Altogether  this  volume  is  an  excellent  one. 

A  Text-Book  of  the  Practice  of  Medicine.  By  J.  M.  Anders,  M.  D., 
Philadelphia.  Third  edition.  (Philadelphia:  W.  B.  Saunders, 
1899.) 

The  appearance  of  a  third  edition  of  this  work  shows  that  there 
was  ample  room  for  it.  Many  of  the  articles  have  been  rewritten 
for  this  edition  and  some  added.  The  author  pays  considerable 
attention  to  diagnosis  and  gives  many  differential  diagnosis  tables. 
We  are  unable  to  agree  with  him  as  to  the  value  of  these.  We 
refer  not  particularly  to  these  of  Dr.  Anders,  which  are  good,  but  to 
the  general  principle.  Students  are  too  apt  to  attempt  to  memorize 
them,  thinking  it  an  easy  path  to  knowledge,  only  to  discover 
later  that  their  labor  has  become  sorrow.  In  discussing  cardiac 
diseases  he  evidently  considers  the  apex  diastolic,  or  so-called  Flint 
murmur,  in  aortic  insufficiency  as  of  rare  occurrence,  and  dismisses 
it  in  a  few  lines.  The  widely  divergent  views  as  to  the  frequency 
of  this  murmur  are  interesting.  The  section  on  "Chronic  Valvular 
Disease  "  is  especially  well-put  and  practical.  We  should  hardly 
consider  "systolic  pulsation  of  the  larynx  and  trachea"  as  a  good 
description  of  Oliver's  tracheal  tugging.  It  is  surprising  to  find  no 
mention  of  eosinophilia  in  the  discussion  of  trichinosis.  Through- 
out the  book  the  sections  on  treatment  are  full,  comprehensive  and 
practical,  which  is  a  most  valuable  feature. 

The  Medical  Annual  Synoptical  Index.  For  the  twelve  years,  1887 
to  1S98.  [Bristol,  England:  John  Wright  &  Co.,  1899.) 
This  is  an  index  to  the  contents  of  the  Medical  Annual  for  the 
years  1887  to  1898.  To  those  who  know  this  work  it  will  be  evident 
to  what  a  large  amount  of  material  this  index  is  the  key.  In  addi- 
tion to  its  being  an  index,  it  also  contains  many  briefly-put  extracts 
regarding  new  drugs  and  points  of  treatment.  In  the  synoptical 
index  these  are  put  in  various  subdivisions  under  each  heading. 
By  these  any  special  point  is  readily  found.  The  notes  on  treat- 
ment embody  much  in  small  space.  A  summary  of  the  chief 
changes  in  the  new  pharmacopoeia  is  a  valuable  feature.  There  is 
also  a  supplementary  index  giving  many  cross  references.  The 
general  plan  of  the  book  is  excellent,  and  it  cannot  fail  to  be  of 
great  help  to  the  busy  practitioner.  In  these  days  of  profuse 
medical  literature,  an  index  such  as  this  is  always  of  assistance. 

Bacteriology  in  Medicine  and  Surgery.  By  Wii.  H.  Park,  M.  D., 
Assoc.  Professor  of  Bacteriology  and  Hygiene,  Univ.  and  Bellevue 
Hosp.  Med.  College,  New  York.  (Philadelphia  and  New  York: 
Lea  Bros.  &  Co.,  1899.) 

Amongst  the  large  numbers  of  publications  appearing  every  year, 
dealing  with  the  subject  of  bacteriology  for  the  use  of  medical 
practitioners  and  students,  it  is  noticeable  that  the  many  are  of 
doubtful  helpfulness,  whilst  the  lesser  numbers  only  are  of  real 
service  to  the  classes  which  they  were  intended  to  benefit. 

It  is  therefore  from  amidst  the  latter  sort  that  we  single  out  the 
work  by  Dr.  Park  as  worthy  the  attention  of  our  readers. 

It  consists  of  an  introduction  dealing  in  an  excellent  manner 
witli  the  history  of  bacteriological  science,  followed  by  forty  chap- 
ters which  treat  of  the  general  morphology  of  bacteria,  their  vital 
phenomena  and  their  relation  to  disease,  and  the  biological  features 
of  the  most  important  pathogenic  varieties;  the  theories  of  infec- 
tion, immunity  and  recovery  ;  the  principles  and  practice  of  disin- 
fection ;  the  methods  of  procuring  material  for  examination;  the 
technique  of  staining  and  cultivating  the  bacteria  ;  and  the  analysis 
of  air  and  water.     Inclusive  is  an  appendix  descriptive  of  patho- 


genic forms  of   the   higher   fungi,    formerly   classified    with    the 
bacteria. 

Friendly  criticism  being  healthful,  we  shall  briefly  deal  with  the 
failings  as  well  as  the  good  features  of  the  book. 

The  subject  matter  of  the  chapters  descriptive  of  the  general 
characteristics,  morphology,  vital  phenomena  and  environments  of 
bacteria,  is  extensive  and  so  lucid  that  the  reader  very  readily 
grasps  the  various  facts  set  forth.  It  is  only  to  be  regretted  that 
the  author  did  not  see  fit  to  have  chapters  VIII,  IX,  and  XVII 
incorporated  with,  or  made  to  follow  chapters  I,  II,  and  III,  as  the 
sequence  is  undoubtedly  marred  by  the  present  arrangement. 

In  like  manner,  the  valuable  material  in  chapters  IV,  V,  VI,  and 
VII,  dealing  with  the  relation  of  bacteria  to  disease,  infection, 
immunity  and  recovery,  would  undoubtedly  have  been  placed  to 
better  advantage  had  chapters  IV  and  VII  been  combined,  and 
chapters  V  and  VI  formed  another. 

The  technique  of  mounting,  staining  and  examining  bacteria  is 
plainly  stated  in  chapter  XII. 

Chapter  XIII  deals  with  the  usual  methods  of  preparing  media, 
the  technique  of  inoculating  and  making  plate  cultures,  and  the 
methods  of  anaerobic  culture.  There  are  an  unfortunate  obscurity 
and  lack  of  arrangement  in  that  part  dealing  with  the  making  of 
plate  cultures,  otherwise  the  chapter  is  free  from  faults,  though 
somewhat  terse. 

A  most  welcome  message  is  expressed  in  chapter  XV.  For  what 
worker  in  a  large  laboratory  has  not  at  one  time  or  another  been 
greatly  annoyed  by  the  display  of  ignorance  by  those  submitting 
specimens  for  examination. 

One  prominent  feature  of  the  book  is  the  treatise  on  disinfection 
contained  in  chapters  X  and  XL  Here  we  have  Dr.  Park's  valuable 
and  wide  experiences  in  this  one  matter  of  Public  Health,  strongly 
and  succinctly  stated  ;  and  a  careful  perusal  of  these  chapters 
amplifies  one's  knowledge  very  considerably.  For  in  most  text- 
books dealing  with  bacteriology  these  important  points  of  practical 
disinfection  are  too  often  passed  over  hurriedly,  or  not  mentioned. 

Another  feature  worthy  of  comment  is  the  ample  and  thorough 
manner  in  which  the  chapters  dealing  with  the  biological  features 
of  the  various  organisms,  are  discussed-  Especially  would  we 
draw  attention  to  those  descriptive  of  tuberculosis,  diphtheria, 
typhoid  fever,  pneumonia,  gonorrhoea,  cholera,  glanders  and 
rabies. 

Notwithstanding  some  occasional  obscurities  in  grammatical  con- 
struction, and  what  we  have  considered  as  shortcomings,  Dr.  Park's 
work  can  be  considered  as  of  valuable  assistance  to  those  of  the 
medical  profession  and  its  students,  who  stand  in  need  of  reliable 
information  and  help  in  pursuing  their  studies  in  the  important 
subject  of  bacteriology. 

The  book  is  gotten  up  in  excellent  style,  being  printed  upon  good 
paper  with  clear  type,  and  is  well  supplied  with  suitable  engravings 
and  half-tone  photographs  of  many  of  the  well-known  bacteria. 

N.  MacL.  H. 

Diseases  of  the  Nervous  System.  By  LudwigHirt.  Translated  by 
A.  Hoch,  M.  D.,  and  F.  R.  Smith,  M.  D.  (New  York  :  D.  Appleton 
&  Co.,  1899.) 

The  first  English  translation  of  this  work  appeared  in  1893,  and 
from  the  present  title-page  it  appears  that  this  is  in  no  sense  a 
second  edition,  but  merely  a  reprint  of  the  first  edition  ;  that  is, 
that  no  essential  changes  have  been  made  in  the  text  either  by  the 
author  or  his  translators,  since  the  book  was  first  published  in 
America. 

In  the  past  ten  years  since  the  author  published  his  volume  first  in 
Germany ,  the  advances  in  neuro-pathology  have  been  enormous,  but 
though  we  know  so  much  more  of  the  finer  anatomical  structure  of 
the  whole  nervous  system,  yet  we  are  by  no  means  able  to  use  all 
this  accumulated  knowledge  either  in  the  diagnosis  or  treatment  of 
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nervous  diseases,  anil  it  is  for  this  reason  that  the  work  under  dis- 
cussion only  appears  as  a  reprint  and  not  as  a  second  edition. 

But  the  value  of  the  work  is  thus  in  no  wise  diminished,  and  as 
a  guide  to  the  study  of  nervous  diseases  Hirt's  treatise  ranks  as 
one  of  the  very  best  both  for  the  student  and  specialist  in  this  line 
of  work.  The  intrinsic  merits  of  the  work  are  clearly  set  forth  in 
the  introduction  by  Osier,  who  quotes  Weir  Mitchell's  praise  of  the 
book,  and  the  reviewer  feels  that  when  two  such  leaders  of  medi- 
cine unite  in  commendation  of  a  work,  this  is  the  best  review  that 
the  book  can  have. 

Although  the  study  of  nervous  diseases  is  one  of  the  hardest  in 
medicine,  yet  the  style  of  the  author  is  so  clear  and  easy,  that  it  is 
a  real  pleasure  to  read  his  volume  ;  which  cannot  be  said  of  most 
German  works,  even  when  they  are  so  well  translated  as  is  here 
the  case.  Hirt  may  fairly  be  compared  with  Strumpell  in  the 
lucidity  with  which  he  writes,  and  his  novel  arrangement  or 
description  of  diseases  has  a  very  distinct  attraction  for  the  reader, 
which  the  reviewer  finds  makes  the  study  of  nervous  disor- 
ders more  comprehensible  than  is  sometimes  the  case. 

The  illustrations  are  excellent,  there  is  a  good  index,  and  both 
type  and  paper  are  satisfactory. 

Archives  of  Neurology.  From  the  Pathological  Laboratory  of  the 
London  County  Asylums,  Claybury,  Essex  ;  Edited  by  Frederick 
Walker  Mott,  F.  R.  S.,  M.  D.,  F.  R.  C.  P.,  Director  of  the 
Liboratory,  and  Pathologist  to  the  London  County  Asylums ; 
Physician  in  Charge  of  Outpatients,  Charing  Cross  Hospital. 
( Westminster :  P.  S.  King  &  Son,  1899.) 

The  tendency  toward  an  increase  of  laboratory  work  in  connec- 
tion with  neurology  and  psychiatry  in  England  and  America  is 
obvious.  While  in  Germany  and  in  Paris  the  association  of  micro- 
scopic studies  of  post-mortem  material  with  careful  clinical  work 
in  neurology  and  psychiatry  has  for  a  number  of  years  been  a 
prominent  feature,  England  and  America  have  been  slower  to 
adopt  the  plan.  Of  late,  however,  vigorous  efforts  have  been  made 
to  bring  psychiatry  in  English-speaking  countries  up  to  a  higher 
level.  The  establishment  of  the  pathological  institute  in  New 
York  in  connection  with  the  asylums  of  the  state  of  New  York,  and 
the  development  of  a  laboratory  at  the  Ohio  Hospital  for  Epileptics, 
together  with  the  excellent  laboratories  connected  with  several 
Massachusetts  institutions — the  McLean  hospital,  Worcester  hos- 
pital and  Danvers  hospital, — are  notable  results  of  such  efforts. 
Other  asylums  for  the  insane  and  institutions  for  the  care  of 
epileptics  and  the  feeble-minded  are  rapidly  making  arrangements 
for  the  institution  of  well-equipped  modern  laboratories  in  con- 
nection with  them. 

The  publications  of  the  results  of  studies  from  such  laboratories 
are  beginning  to  appear.  The  Bulletin  of  the  Ohio  Hospital  for 
Epileptics  and  the  Archives  of  Neurology  and  Psycho-pathology 
from  New  York  are  well  known  to  our  readers.  These,  together 
with  the  results  of  research  published  in  Asylum  Reports  are 
pratically  the  only  representatives  in  America  of  a  class  of  publica- 
tions quitecommon  in  Germany.  Obersteiner' B  Arbeiten, Wernicke's 
Arbeiten,  Pick's  Beitrdge,  Henschen's  Studien,  Mobius'  Beitrage, 
Kraepelin's  Arbeiten  and  other  examples  will  be  immediately  called 
to  mind. 

One  of  the  most  important  of  the  more  recent  laboratory  estab- 
lishments is  that  in  connection  with  the  London  County  Asylums. 
The  London  County  Council  has  authorized  the  building  of  a 
laboratory  in  connection  with  the  asylum  at  Claybury  in  Essex, 
and  has  equipped  it  well  for  scientific  work  by  modern  methods. 
Autopsies  are  made  at  all  the  asylums,  but  the  laboratory  at  the 
Claybury  institution  is  the  headquarters  for  the  working  up  of  the 
tissues.  The  Council  has  been  fortunate  enough  to  secure  as 
director  of  the  laboratory  and  pathologist  to  the  asylums,  Dr. 
Frederick  Walker  Mott,  well  known  in  this  country  as  well  as  in 
Europe  for  his  important  researches  in  the  experimental  physi- 


ology and  pathology  of  the  nervous  system.  At  the  end  of  1899, 
Dr.  Mott  has  published  a  large  volume  entitled  "The  Archives  of 
Neurology,"  which  includes  the  more  important  researches  made 
in  the  laboratory  by  himself  and  others  during  the  past  year.  The 
Archives  are  to  be  published  annually, and  will  thus  contain  the 
collected  papers  dealing  with  the  pathological  work  of  the  London 
County  asylums. 

The  first  volume  includes  some  twenty-four  papers,  ten  of  which 
bear  the  editor's  name.  The  papers  are  all  interesting,  and  a  num- 
ber of  them  are  of  unusual  importance.  Dr.  Mott's  studies  on 
"Brain  Syphilis,"  on  the  "^Etiology  and  Pathology  of  General 
Paralysis,"  on  "Juvenile  General  Paralysis,"  and  on  "The 
Chemistry  of  Nerve  Degeneration,"  must  be  studied  with  care  by 
all  who  are  more  than  superficially  interested  in  the  problems  to 
which  these  titles  refer.  Dr.  Hamilton  Wright  contributes  valuable 
papers  upon  "The  Tangential  System  of  Fibres  of  the  Inferior 
Frontal  Con  volution  in  General  Paralysis,"  on  "Alcoholic  Atrophy ' ' 
and,  in  connection  with  Dr.  Mott,  upon  the  "  Changes  in  the  Spinal 
Ganglia  and  Peripheral  Cutaneous  Nerves  in  a  Case  of  General 
Paralysis  with  Bullous  Eruption."  One  of  the  most  interesting 
casuistic  reports  is  that  by  Dr.  Mott  dealing  with  the  spinal  cord, 
peripheral  nerves  and  muscles  in  a  case  of  acute  poliomyelitis  in 
which  the  fatal  termination  occurred  sixteen  days  from  the  onset. 
The  sensory  ganglia  in  tabes  have  been  studied  by  Mr.  Salaman. 
Dr.  Barratt  describes  the  results  of  his  observations  on  the  normal 
anatomy  of  several  cerebral  nerves,  and  also  on  the  amount  of 
water  and  phosphorus  contained  in  the  cerebral  hemispheres  and 
spinal  cord  in  several  pathological  conditions. 

The  volume  is  printed  upon  heavy  paper,  of  good  quality,  and 
the  articles  are  liberally  illustrated,  many  of  the  illustrations  con- 
sisting of  excellent  colored  plates.  The  publication  can  be  heartily 
recommended  to  all  students  of  neurology  and  psychiatrv,  and 
represents  by  all  odds  the  most  important  recent  addition  to  the 
bibliography  of  these  subjects. 

Those  interested  in  the  introduction  of  pathological  work  into 
asylums  will  do  well  to  read  the  preface  to  the  volume,  written  by 
Dr.  W.  J.  Collins,  who  was  formerly  chairman  of  the  London 
County  Council.  Dr.  Collins,  after  speaking  of  the  importance  of 
the  study  of  the  pathological  lesions  in  cases  of  insanity,  describes 
the  origin  of  the  Claybury  institution  and  refers  briefly  to  the  plan 
of  the  pathological  laboratory  established  there.  A  significant 
feature  is  the  endowment  by  the  Technical  Education  Board  of 
several  research  scholarships.  The  fact  that  such  well-known 
names  are  connected  with  these  scholarships  proves  the  desirability 
of  such  endowments.  Where  a  group  of  trained  investigators  can 
be  gathered  together  under  one  roof,  the  output  of  a  laboratory 
ought  to  be  much  greater  than  where  the  same  individuals  work 
independently  in  different  places.  The  danger  of  accumulating, 
by  the  scholarship  method, a  group  of  dilettanti  is  not  aserious  one, 
provided  the  choice  of  men  for  the  positions  is  relegated  to  the 
active  pathologist  in  charge. 

Lewellys  F.  Barker. 

A   Laboratory   Manual    of   Physiological   Chemistry.      By    E.  W. 
Rockwood,  B.  S.,  M.  D.    {Philadelphia  :  F.  A.  Davis  Co.,  1899.) 

Instructors  in  physiological  chemistry  have  long  felt  the  need  of 
an  English  manual  which  will  contain  clear  and  accurate  descrip- 
tions of  well-selected  experiments,  noting  the  precautions  that 
must  be  observed  in  order  that  the  experiments  may  be  brought  to 
a  successful  conclusion,  and  giving  at  the  same  time  a  sufficient 
amount  of  descriptive  material  to  make  the  object  of  each  experi- 
ment intelligible. 

This  little  book,  which  might  more  properly  be  termed  an  ele- 
mentary manual,  certainly  fulfills  these  conditions.  The  material 
is  printed  in  two  kinds  of  type,  so  that  it  is  optional  with  the 
instructor  whether  the  course  be  made  one  of  moderate  duration 
or  a  somewhat  shorter  one.     The  student  is  introduced  to  chemical 
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processes  which  are  more  or  less  confined  to  physiological  chemical 
work,  by  an  introductory  series  of  experiments  on  the  three  great 
classes  of  organic  foods  ;  then  follow  brief  chapters  on  the  various 
tissues  and  fluids  of  the  animal  body.  Cuts  of  microscopic  prepara- 
tions, tables  for  the  preparation  of  re-agents,  and  a  rather  poor 
spectroscopic  chart  are  also  given. 

The  manual  however  is  not  above  serious  criticism.  The  whole 
modern  science  of  physical  chemistry  is  simply  ignored,  and  the 
author  believes  that  urinary  indican  is  formed  somewhere  in  the 
body  by  the  union  of  potassium  and  sulphuric  acid  with  indoxyl. 
In  spite  of  these  and  numerous  other  short-comings  which  could  be 
cited,  we  believe  the  book  to  be,  on  the  whole,  worthy  of  recom- 
mendation as  an  experimental  guide. 

The  Cranial  and  First  Spinal  Nerves  of  Menidia.  A  Contribution 
upon  the  Nerve  Components  of  the  Bony  Fishes.  By  C.  Judson 
Herrick,  Associate  in  Comparative  Neurology,  Pathological 
Institute  of  the  New  York  State  Hospitals,  pp.  1-299,  with 
seven  plates  and  several  illustrations  in  the  text.  (Ulica:  State 
Hospitals'  Press,  1S99.) 

If  one  looks  over  the  contributions  to  neurology,  which  have 
been  made  by  American  investigators  in  recent  years,  he  is  struck 
by  the  fact  that  a  large  proportion  of  these  refer  to  the  compara- 
tive anatomy  of  the  nervous  system.  This  is  doubtless  due,  in  the 
first  place,  to  the  high  standards  which  have  been  set  in  biological 
work  in  this  country;  and  secondly,  to  the  fact  that,  of  the  large 
number  of  investigators  trained  in  biological  laboratories,  several 
of  the  best  men  have  been  attracted  toward  neurological  problems. 
While  it  may  be  true,  that  many  of  the  studies  in  comparative 
neurology  have  appeared  to  have  but  little  bearing  upon  more- 
distinctly  medical  problems,  medical  neurologists  have,  of  late, 
come  to  appreciate  the  marked  advantages  derivable  from  a  view 
of  the  human  nervous  system  from  the  standpoint  of  comparative 
anatomy.  The  studies  upon  the  phylogeny  of  the  cerebral  cortex, 
and  upon  the  primary  and  secondary  visual  and  auditory  centres 
need  only  be  mentioned  in  order  to  recall  to  mind  the  new  light 
upon  the  structure  and  functions  of  the  human  nervous  system, 
which  is  attributable  to  such  studies. 

The  investigations  of  O.  S.  Strong,  upon  the  cerebral  nerves  of 
the  amphibia,  inaugurated  a  new  series  of  researches,  the  results 
of  which  promise  to  be  of  very  high  importance  also  for  human 
neurology.  The  application  of  the  doctrine  of  nerve  components 
to  the  cerebral  nerves  followed  naturally  upon  the  "four-root 
theory"  earlier  formulated  for  the  spinal  nerves.  Strong's 
researches  on  the  tadpole  established,  for  the  first  time  in  the 
same  type,  both  the  central  and  the  peripheral  relations  of  the 
sensory  components  of  the  cerebral  nerves.  Since  his  studies,  a 
number  of  students  have  undertaken  similar  problems  connected 
with  other  types.  The  extreme  diversity  in  structure  met  with 
among  the  various  groups  of  fishes  makes  them  particularly  suit- 
able for  the  continuation  of  such  researches,  and  a  number  of  in- 
vestigators are  at  present  directing  their  attention  in  large  part 
toward  the  study  of  the  morphological  variations  met  with  in  these 
animals. 

The  work  before  us  represents  a  most  elaborate  contribution  to 
our  knowledge  of  this  particular  subject,  dealing  as  it  does  with 
the  nerve  components  in  Menidia,  the  ordinary  species  called 
"silver-sides,"  so  abundant  in  shallow  water  near  Woods  Holl, 
Massachusetts.  Dr.  Herrick,|  after  an  introductory  section,  dis- 
cusses the  lateral-line  canals  and  their  organs,  the  central 
relations  of  the  cranial  components,  the  spinal  nerves,  the  nerves 
of  the  vagus  group,  the  auditory  nerve,  the  trigemino-facial  com- 
plex, the  sympathetic  nervous  system,  the  eye-muscle  nerves,  the 
optic  nerve  and  the  olfactory  nerve  and  nasal  organ.  Space  will 
not  permit  us  to  enter  into  a  description  of  his  findings  or  dis- 
cussion of  his  results.  It  will  suffice  to  call  the  attention  of 
neurologists  to  this  very  valuable  research.    It  must  be  read  by 


every  worker  who  wishes  to  be  familiar  with  the  newer  studies  in 
the  domain  with  which  it  deals.  Dr.  Herrick's  section  XII, 
devoted  to  certain  general  considerations,  makes  especially  inter- 
esting reading.  In  his  section  XIII,  he  has  epitomized  his  results, 
and  if  one  has  not  the  time  to  master  the  whole  article,  he  can 
find  in  this  chapter,  succinctly  recapitulated,  the  principal  points 
of  the  paper.  To  the  reviewer  it  seems  a  matter  of  very  high 
interest,  that  the  comparative  anatomists  have  been  able  to  isolate 
so  perfectly  the  various  components  of  the  cerebral  nerves.  The 
solutions  of  many  of  the  problems,  as  worked  out  in  these  lower 
forms,  can  scarcely  fail  to  be  of  great  help  in  the  clearing  up  of 
certain  very  complex  problems  which  now  puzzle  the  human 
anatomist,  especially  in  connection  with  the  rhombencephalon. 

L.F.B. 

Recollections  of  a  Rebel  Surgeon  (and  other  sketches),  or,  In  the 
Doctor's  Happy  Days.  By  F.  E.  Daniel,  M.  D.  Illustrated. 
(Austin,  1899.) 

This  little  book  comes  to  us  from  the  Texas  Medical  Journal,  and 
contains  a  number  of  sketches  which  have  appeared  in  that  Jour- 
nal during  the  past  year.  They  are  often  humorous  ;  sometimes 
pathetic ;  and  at  all  times  interesting.  They  are  especially  of 
value,  as  giving  a  picture  of  the  state  of  things  in  the  Southern 
Confederacy  during  the  Civil  War,  and  as  such  must  always  be 
read  with  interest.  The  humor  is  sometimes  a  little  coarse  ;  some- 
times far-fetched,  but  the  general  effect  of  the  book  is  pleasant, 
and  one  who  has  started  to  read  it  is  likely  to  continue  to  the  end. 

Proceedings  of  the  New  York  Pathological  Society,  1897-1898. 

Besides  containing  the  pathological  descriptions  of  a  very  large 
number  of  anatomical  specimens  brought  before  the  society,  this 
volume  is  also  enriched  by  a  long  and  valuable  paper  by  W.  T. 
Sedgwick,  "On  the  Establishment  and  Conservation  of  Purity  in 
Public  Water  Supplies."  A  great  variety  of  subjects  were  presented 
for  consideration  to  the  society,  and  there  are  many  interesting  dis- 
cussions on  abnormal  hearts,  livers,  lungs,  kidneys,  etc.  There  is  an 
index  to  the  volume,  so  that  it  is  easy  to  look  up  any  subject  in 
which  one  may  be  interested;  but  the  index  should  be  better 
arranged — it  is  needlessly  complex,  with  double  references. 

The  Modern  Treatment  of  Wounds.  By  John  C.  Simmers,  Jr., 
M.  D.  (Omaha:  Medical  Publishing  Company,  1S99.) 

It  is  a  pleasure  to  come  across  a  small  work  of  this  kind,  which 
can  be  highly  praised  and  recommended.  The  treatment  of  sur- 
geons varies  like  that  of  doctors,  but  this  is  a  work  which  can 
safely  be  put  into  the  hands  of  any  young  surgeon,  and  it  will  do 
many  an  older  surgeon  good  to  read  this  book.  It  is  supplied  with 
a  good  index,  and  with  a  few  illustrations,  some  of  which  might 
have  been  better  chosen,  but  it  is  the  text  which  is  essential,  and 
this  deserves  commendation.  There  is  one  point  on  which  we 
believe  the  author  is  somewhat  too  progressive  in  his  surgery,  and 
that  is  in  the  treatment  of  perforating  wounds  of  the  orbit,  and 
skull  as  a  whole.  Somewhat  more  conservatism  in  the  treatment 
of  such  wounds  seems  to  us  advisable.  We  note  also  that  he  says 
nothing  of  the  value  of  prolonged  baths  in  the  treatment  of  severe 
wounds  of  large  surfaces  of  the  body,  and  it  appears  to  us  also  that 
the  strength  of  the  solutions  of  bichloride  of  mercury,  which  he 
uses  for  burns,  is  too  high.  That  the  book,  however,  will  be  found 
most  useful  by  many  practitioners,  we  have  no  doubt. 

Love  and  its  Affinities.  By  George  F.  Butler,  M.  D.  (Chicago: 
Q.  P.  Engelhard  &  Co.,  1899.) 

Under  this  somewhat  illusive  title,  the  author  attempts  to  make 
clear  in  a  short  treatise  the  psychology  and  binding  links  of  lust, 
love,  and  religion.  The  thesis  shows  a  wide  reading  of  both  ancient 
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and  modern  authors,  especially  the  poets;  but  while  it  will  do  no 
one  any  harm  to  read  this  little  work,  it  is  doubtful  whether  after 
having  read  it,  he  will  find  himself  any  the  wiser.  That  this 
triune  is  intimately  bound  together,  none  will  attempt  to  deny, 
but  like  so  many  other  problems  in  psychology  and  philosophy, 
the  explanation  of  this  unity  seems  to  lie  outside  the  power  of 
words  to  express.  We  understand  their  association,  but  no  one  can 
explain  love,  any  more  than  he  can  explain  any  other  pure 
mental  or  physical  quality;  for  the  mind  and  body,  are  so  intimately 
connected,  that  it  is  almost  impossible  to  separate  one  from  the 
other.  However,  the  author  has  treated  his  subject  delicately,  and 
deserves  praise  for  this,  for  it  is  difficult  to  treat  lust  and  love  in 
the  same  category,  for  the  ideal  passion  is  much  more  intangible 
and  inexpressible  than  the  physical. 

Hints   on   Elementary   Physiology.     By   Florence   Haig-Brown. 
(Philadelphia  :  P.  Blakiston,  Son  &  Co.,  1897.) 

This  is  an  excellent  little  primer  for  nurses ;  and  the  intro- 
duction, by  Dr.  William  M.  Ord,  is  a  recognition  of  its  merit.  He 
says:  "As  an  evidence  of  earnest  diligence  in  preparation  for  what 
is  one  of  the  most  responsible  and  certainly  the  very  hardest 
possible  occupation  in  life  (nursing),  it  calls  for  all  praise  and 
respect.  The  qualities  of  the  hook  will,  I  am  well  assured,  com- 
mand the  success  which  I  most  heartily  wish  for  it."  It  is  abund- 
antly illustrated,  and  the  plates  are  for  the  most  part  good,  but 
some  should  be  changed  in  a  second  edition,  especially  that  one 
illustrating  the  mucous  surface  of  the  ileum,  on  page  79.  We  do  not 
desire  to  be  hypercritical,  but  on  page  101  the  author  states  that  the 
tongue  "  is  composed  of  muscle,  fat,  the  hyoid  bone,  and  the  lingual 
vessels  and  nerves."  In  such  an  elementary  treatise  as  this,  is  it 
not  a  little  misleading  to  consider  the  hyoid  bone  as  a  portion  of 
the  tongue?  Under  the  title  of  ventilation,  we  find  the  temper- 
atures, given  as  suitable  for  dwelling  rooms,  surgical  and  medical 
wards,  etc.,  very  low — much  lower  than  is  the  custom  here  in 
America  to  keep  such  rooms,  and  we  believe  too  low  for  health  in 
many  cases.  This  little  book  is,  in  spite  of  any  small  deficiencies, 
far  superior  to  many  larger  works  on  this  subject  written  for 
nurses,  and  it  is  to  be  hoped  it  may  have  a  wide  circulation. 


MONOGRAPHS. 

The  following  papers  are  reprinted  from  Vols.  I,  IV,  V,  VI  and 
VIII  of  the  Reports,  for  those  who  desire  to  purchase  in  this  form: 

STUDIES  IX  DERMATOLOGY.  By  T.  C.  Gilchrist,  M.  D.,  and 
Emmet  Rixpord,  M.  D.  1  volume  of  164  pages  and  41  full- 
page  plates.     Price,  bound  in  paper,  $3.00. 

THE  MALARIAL  FEVERS  OF  BALTIMORE.  By  W.  S.  Thayer, 
M.  D.,  and  J.  Hewetson,  M.  D.  And  A  STUDY  OF  SOME 
FATAL  CASES  OF  MALARIA.  By  Lewellys  F.  Baker,  M. 
B.     1  volume  of  280  pages.     Price,  in  paper,  $2.75. 

STUDIES  IN  TYPHOID  FEVER.  By  William  Osler,  M.  D.,  and 
others.  Extracted  from  Vols.  IV  and  V  of  the  Johns  Hopkins 
Hospital  Reports.  1  volume  of  481  pages.  Price,  bound  in 
paper,  $3.00. 

THE  PATHOLOGY  OFTOXALBUMIN  INTOXICATIONS.  By 
Simon  Fleaner,  M.  D.  Volume  of  150  pages  with  4  full-page 
lithographs.     Price,  bound  in  paper,  $2  00. 

THE  RESULTS  OF  OPERATIONS  FOR  THE  CURE  OF  IN- 
GUINAL HERNIA.  By  Joseph  C.  Bloodgood,  M.  D.  Price, 
in  paper,  $3.00. 

Subscriptions  for  the  above  publications  may  be  sent  to 

The  Johns  Hopkins  Press,  Baltimore,  Md. 


VOLUME  TO  COMMEMORATE  THE  25TH  YEAR  OF  DR.  WELCH 
AS  A  TEACHER  AND  INVESTIGATOR, 

It  is  customary  in  Germany  for  the  pupils  of  a  great  teacher  to 
express  their  appreciation  and  gratitude  by  dedicating  to  him  a 
volume  of  their  contributions  to  learning.  The  pupils  of  Dr.  Wm. 
H.  Welch,  of  Baltimore,  have  decided  to  give  expression  to  their 
regard  for  him  in  a  similar  way  and  the  publication  of  a  volume 
to  mark  his  twenty-fifth  year  as  a  teacher  and  investigator  is  now 
in  progress. 

During  the  past  twenty-five  years  some  seventy-five  persons 
have  undertaken  investigation  under  Dr.  Welch's  leadership,  and 
nearly  half  of  these  will  contribute  to  the  volume  mentioned.  The 
edition  will  necessarily  be  limited  by  the  number  of  subscribers. 
An  early  announcement  of  the  publication  is  made  to  give  oppor- 
tunity for  subscription  so  that  the  committee  can  decide  upon  the 
number  of  copies  to  be  printed. 

The  volume  will  be  royal  octavo  in  size  and  will  contain  at  least 
five  hundred  pages  of  printed  matter.  It  will,  in  addition,  be 
illustrated  with  many  lithographic  plates  and  text  figures.  The 
price  has  been  fixed  at  five  dollars.  The  book  will  contain  contri- 
butions to  pathology  and  to  correlated  sciences  agreeing  in  scope 
with  that  of  the  leading  scientific  medical  journals. 

The  Committee  of  publication  consists  of  : 

A.  C.  Abbott,  University  of  Pennsylvania,  Philadelphia,  Pa. 

L.  F.  Barker,  Johns  Hopkins  University,  Baltimore,  Md. 

Wm.  T.  Councilman,  Harvard  University,  Boston,  Mass. 

Simon  Flexner,  University  of  Pennsylvania,  Philadelphia,  Pa. 

W.  S.  Halsted,  Johns  Hopkins  University,  Baltimore,  Md. 

A.  C.  Herter,  University  and  Bellevue  Hospital  Medical  College, 
New  York. 

Wyatt  Johnston,  McGill  University,  Montreal,  Canada. 

F.  P.  Mall,  Johns  Hopkins  University,  Baltimore,  Md. 

Walter  Reed,  Army  Medical  Museum,  Washington,  D.  C. 

Geo.  M.  Sternberg,  Surgeon  General's  Office,  Washington,  D.  C. 

All  communications  and  subscriptions  should  be  addressed  to 
Dr.  F.  P.  Mall  (Secretary),  Johns  Hopkins  University,  Baltimore, 
Md. 

Baltimore,  November  11,  1899. 


HOSPITAL   PLANS. 

Five  essays  relating  to  the  construction,  organization  and 
management  of  Hospitals,  contributed  by  their  authors  for  the  use 
of  The  Johns  Hopkins  Hospital. 

These  essays  were  written  by  Drs.  John  S.  Billings,  of  the 
U.  S.  Army,  Norton  Folsom,  of  Boston,  Joseph  Jones  of  New 
Orleans,  Caspar  Morris,  of  Philadelphia,  and  Stephen  Smith,  of 
New  York.  They  were  originally  published  in  1875.  One  volume 
bound  in  cloth,  price  $5.00. 


THE  JOHNS  HOPKINS  HOSPITAL  BULLETIN. 

The  Hospital  Bulletin  contains  announcements  of  courses  of 
lectures,  programmes  of  clinical  and  pathological  study,  details  of 
hospital  and  dispensary  practice,  abstracts  of  papers  read  and  other 
proceedings  of  the  Medical  Society  of  the  Hospital,  reports  of 
lectures,  and  other  matters  of  general  interest  in  connection  with 
the  work  of  the  Hospital.     It  is  issued  monthly. 

Volume  X  is  now  in  progress. 

The  subscription  price  is  $1.00  per  year. 

The  set  of  ten  volumes  will  be  sold  for  $20.00. 
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THE  JOHNS  HOPKINS  HOSPITAL  REPORTS. 
Volume  I.     423  pages,  99  plates. 

Report  In  Pathology. 

The  Vessels  and  Walls  of  the  Dog's  Stomach;  A  Study  of  the  Intestinal  Contraction; 
^Xg  o.  Intestinal  Sutures6;  Reversal  of  the  Intestine;  The  Contortion  of  the 

Vena  Portae  and  its  Influence  upon  the  Circulation;!??  F.  P.  Mall,  u.  «• 
A   Contribution   to  the   Pathology   of   the  Gelatinous  Type  of   Cerebellar   Sclerosis 

(Atrophy).    By  Henry  J.  Berkley,  M.  D. 
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NOTES  ON  AN  IMPROVED  METHOD  OF  REMOVING  THE  CANCEROUS  UTERUS  BY  THE  VAGINA. 

By.  Howard  A.  Kelly,  M.  U.,  Gynecohgist-in- Chief,  the  Johns  Hopkins  Hospital. 


My  ideas  upon  the  subject  of  the  extirpation  of  the  cancer- 
ous uterus  (cervical  cancer)  bare  undergone  considerable 
change  within  the  past  year.  A  careful  examination  of  my 
material  and  reports  from  other  clinics  have  shown  that  we 
dare  not  reason  too  closely  upon  a  supposed  analogy  between 
cancer  of  the  uterus  and  cancer  of  the  breast ;  in  other  words, 
glaudular  metastases,  which  play  such  an  important  part  in 
the  extension  of  mammary  cancer  are  relatively  unimportant, 
and  as  a  rule,  only  observed  in  the  latest  stages  of  uterine 
cancer. 

More  careful  histological  studies  show  that  the  uterine 
cancer  extends  progressively  through  the  tissues  from  its 
cervical  focus.  The  great  aim  of  the  operation  for  the 
extirpation  of  cancer,  becomes,  therefore,  that  of  giving  the 
diseased  cervix  the  widest  possible  berth,  instead  of  being,  as 
before  supposed,  the  removal  of  the  uterus  plus  the  extirpa- 
tion of  the  pelvic  glands. 

In  the  first  place  the  frequent  recurrence  of  the  disei 
the  scar  tissue  of  the  vaginal  vault  points  to  the  importance 
of  commencing  the  enucleation  on  the  vaginal  side  at  a  point 
far  below  the  manifest  limits  of  the  invasion,  not  less  than 
2-2  J  cm.  distant  or  even  more. 


In  order  to  give  the  diseased  cervix  the  widest  possible 
berth  in  the  direction  outwards  into  the  bases  of  the  broad  liga- 
ments, I  would  again  insist  upon  the  necessity  of  catheteriz- 
ing  the  ureters  in  every  case  as  a  preliminary  to  the  radical 
operation.  This  can  be  done  by  putting  the  patient  in  the 
knee-breast  position,  and  introducing  my  open  vesical  specu- 
lum, and  carrying  one  of  my  renal  catheters  up  into  one 
kidney  and  then  catheterizing  the  other.  The  patient  is  then 
turned  on  her  back  and  the  air  allowed  to  escape  from 
the  bladder  through  a  vesical  catheter,  and  the  enucleation 
proceeded  with. 

If  this  preliminary  catheterization  is  not  done,  the  operator 
is  forced  to  adopt  one  of  two  courses,  both  of  which  are  bad  ; 
either  he  must  skin  out  the  cervix  for  fear  of  including  the 
ureters  in  his  ligatures,  or  he  must  consume  a  long  time  in  a 
difficult  dissection  of  the  ureters  not  marked  out  by  the  bougie. 
Tin'  latter  alternative  many  feeble  patients  will  not  stand.  I 
insist,  therefore,  with  the  utmost  earnestness  and  emphasis 
that  the  surgeon  who  proposes  to  give  his  patient  the  besi 
possible  chance  of  recovery  is  under  the  absolute  necessity  of 
learning  to  catheterize  the  ureters. 

After  this  most  important  preliminary  and  after  a  thorough 
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curettage  of  the  diseased  area,  I  cut  through  the  vagina  on  all 
sides  and  proceed  to  strip  it  loose  from  the  bladder,  so  as  to  ex- 
pose the  vesico-uterine  peritoneum,  and  to  open  the  peritoneum 
as  widely  as  possible  at  this  point.  If  the  bladder  is  diseased, 
the  base  of  it  may  be  cut  off  and  left  sticking  to  the  cervix. 

The  peritoneum  is  now  also  opened  posteriorly  into  the 
recto-uterine  pouch  so  that  the  uterus  remains  attached  by  its 
broad  ligaments  alone. 

A  gauze  pack  is  then  put  into  the  pelvis  behind  the  uterus 
and  the  cervix  is  thrust  back  against  it,  while  the  anterior 
uterine  wall  is  caught  with  museau  forceps  step  by  step  and 
drawn  down  through  the  anterior  incision  until  the  fundus 
appears  at  the  vaginal  outlet. 

The  next  step  now  is  to  bisect  the  uterus  from  above  down- 
ward ;  this  is  not  attended  with  any  serious  bleeding. 

The  surgeon  now  proceeds  to  remove  the  uterus  in  the 
following  manner:  one  half  of  the  body  of  the  uterus  is 
caught  by  a  stout  museau  forceps,  while  the  other  half  is 
allowed  to  retract  within  the  vagina;  then,  catching  the  cervix 
of  the  same  side  with  the  forceps,  the  body  is  completely 
severed  from  the  cervix  by  dividing  from  within  outward. 
As  soon  as  the  division  is  completed,  the  uterine  vessels  are 
clamped  in  the  exposed  cellular  tissue,  and  the  detached  body 
is  now  pulled  further  out  and  the  round  ligament  clamped, 
and  lastly  the  uterine  cornu.  In  this  way  one  quadrant  of 
the  uterus  is  removed.  The  body  of  the  uterus  on  the  opposite 
side  is  next  removed  in  like  manner. 

Ligatures  are  then  applied  in  place  of  the  clamps.  The 
ovaries  and  tubes  are  removed  after  the  body  of  the  uterus. 
It  is,  as  a  rule,  much  easier  to  remove  the  ovaries  and  tubes 
in  this  way  when  there  is  more  room  secured  than  to  take 
them  out  with  the  body  of  the  uterus.  The  removal  of  the 
body  of  the  uterus  in  this  way  affords  so  much  room  that  it 
now  becomes  an  easy  matter  to  take  out  the  cervix  on  the 
side  which  is  least  implicated,  under  all  circumstances  giving 
it  the  widest  possible  berth,  and  keeping  the  rigid  catheterized 
ureter  under  touch  all  the  time  during  the  enucleation. 

The  steps  of  the  operation  as  thus  far  described,  which  have 
been  rapidly  and  easily  conducted,  may  be  looked  upon  as  more 
or  less  preliminary;  three-quarters  of  the  uterus  have  been 
removed  and  the  remaining  quadrant,  that  half  of  the  cervix 
which  is  on  the  side  where  the  infiltration  of  the  broad  liga- 
ment is  most  marked,  now  remains  to  be  extirpated  also, 
completing  the  operation. 


In  reality  so  important  is  this  last  step  that  the  operation 
may  at  this  point  be  looked  upon  as  only  having  just  begun. 
All  the  skill  of  the  operator  must  be  concentrated  upon 
this  step,  upon  securing  the  most  thorough,  wide  extirpation 
of  this  remaining  piece. 

In  order  to  do  this  as  effectively  as  possible,  the  extirpation 
of  the  three  portions  indicated  has  afforded  a  maximum  space, 
and  the  operator  is  not  now  embarrassed  by  the  presence  of 
the  uterine  body  in  the  pelvis.  He  holds  in  the  grasp  of  his 
forceps  a  small  nodule,  one-half  of  the  cervix,  and  his  desire  is 
to  get  it  out  with  perfect  control  of  the  vessels  giving  it  the 
widest  possible  berth.  This  may  be  done  in  some  cases  by 
ligature,  but  will  be  better  done  in  other  cases  by  cautery 
clamps  such  as  have  been  devised  by  Dr.  Skene,  of  Brooklyn, 
or  by  igniextirpatiou  as  extensively  practised  by  Mackenrodt 
of  Berlin  (see  Martin's  Festschrift,  1895,  p.  100). 

If  the  ureter  lies  clearly  beyond  the  diseased  area  and- is 
unaffected,  it  may  be  dissected  out  and  left  intact;  in  many  of 
these  cases,  however,  the  operator  must  not  hesitate  a  moment 
in  cutting  off  the  ureter  above  the  diseased  area,  and  proceeding 
with  the  wide  enucleation  of  the  nodule  as  if  the  ureter  did 
not  exist.  After  the  enucleation  is  over,  the  ureter  may  then 
be  readily  turned  into  the  denuded  bladder  and  stitched  there 
(uretero-cysto-neostomy). 

The  anterior  and  posterior  peritoneal  surfaces  are  then 
drawn  down  and  attached  to  the  vagina,  and  are  again  sutured 
together  in  the  middle  line,  so  as  to  leave  but  two  small 
openings  up  into  the  pelvis  which  are  loosely  stuffed  with 
gauze. 

While  the  cases  operated  upon  are  still  too  recent  to  he 
offered  in  evidence,  there  can  be  no  doubt  whatever  that  this 
plan  of  operating,  like  any  other  plan  which  gives  the  disease 
a  wider  berth,  must  give  a  better  percentage  of  permanent 
recoveries. 

Cases:  F.  J.,  Nov.    7,  1899,  Gyn.  No.  7351. 


S.  S.,  Nov.  14,  1899, 
E.  J.,  Nov.  14,  1899, 
S.  T.,  Nov.  18,  1899, 
K. -M..  Nov.  29,  1899, 
K.  H.,  Nov.  30,  1899, 
M.  J.,  Dec.  21,  1S99, 
M.  H.,  Jan.  10,  1900, 
I.  B.,    Feb.  24,  1900, 
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A  PRELIMINARY  REPORT  ON  THE  SURGICAL  TREATMENT  OF  COMPLICATED  FIBROID  TUMORS 
OF  THE  WOMB,  WITH  A  DESCRIPTION  OF  TWO  METHODS  OF  OPERATING. 

By  Howard  A.  Kelly,  M.  D.,  Gynecologist-in- Chief,  the  Johns  Hopkins  Hospital. 


It  is  now  four  years  and  a  half  since  I  described  before  the 
Southern  Gynecological  Association,  at  a  meeting  in  Wash- 
ington, November  12,  1895,  a  new  method  of  perform- 
ing a  supravaginal  myomectomy  for  fibroid  tumors  of  the 
uterus.* 


!See  Bulletin  of  the  Johns  Hopkins  Hospital,  Feb.,  189G. 


This  new  method  of  enucleation  was  by  means  of  a  contin- 
uous incision  through  first  the  ovarian,  then  the  uterine  ves- 
sels of  one  side,  down  under  the  tumor,  cutting  across  the 
cervix,  and  catching  the  uterine  vessels  of  the  opposite  side 
as  they  are  exposed,  and  up  the  broad  ligament  to  the  round 
ligament,  and  last  of  all  the  corresponding  ovarian  vessels. 
By  means  of  this  rapid  plan  of  enucleation  the  tumor  and 
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the  part  of  the  uterus  involved  with  it  are  rolled  out  and  all 
the  vessels  controlled  within  three  or  four  minutes. 

Complications  on  the  part  of  the  tubes  and  ovaries,  in  the 
form  of  adhesions,  hydrosalpinx  and  pelvic  abscesses,  are  also 
more  easily  dealt  with  under  this  plan  of  enucleation  than 
under  any  other.  It  is  always  easier  to  attack  an  inflamed 
tube  and  an  ovary  from  the  front  of  the  broad  ligament  which 
is  opeued  up  in  this  way,  than  to  attack  the  same  inflamed 
structure  from  the  posterior  part  of  the  pelvis  before  enucleat- 
ing the  tumor. 

The  large  experience  which  I  have  gained  since  publishing 
tlie  paper  above  referred  to  has  only  served  to  confirm  my 
conviction  that  no  other  plan  of  operating  can  rival  this  one 
in  simplicity,  in  rapidity,  and  in  affording  complete  control  of 
the  complications  referred  to. 

While  this  plan  is  the  best  for  the  vast  majority  of  cases, 
occasionally  a  complicated  case  turns  up  in  which  it  can  only 
be  applied  with  difficulty.  I  have  in  mind  several  cases 
which  have  recently  passed  through  my  hands  where  neither 
the  common  method  of  performing  hysteromyomectomy,  that 
of  tying  down  on  both  sides  to  and  including  the  uterine 
vessels,  and  then  amputating  the  cervix,  nor  my  own  method 
of  the  continuous  transverse  incision  epitomized  above  was 
applicable  without  great  difficulty  and  considerable  risk  to  the 
patient. 

The  first  case  in  which  I  found  it  necessary  to  make  a 
radical  departure  in  the  method  of  enucleation  belonged  to 
the  group  of  cervical  myomata.  In  this  instance  there  was 
no  cervix  to  be  felt  by  the  vagina,  and  on  opening  the  abdo- 
men the  bladder  was  found  raised  half  way  up  the  umbilicus 
by  an  ovoid  tumor  choking  the  pelvis,  with  its  long  axis 
vertical.  The  body  of  the  uterus  containing  a  few  small 
nodules  sat  high  up  in  the  abdomen  above  the  umbilicus  like 
a  cap  on  top  of  this  tumor  and  on  the  right  and  on  the  left 
sides  the  displaced  uterine  and  ovarian  vessels  were  spread 
out  in  a  network.  I  began  the  enucleation  by  trying  to  tie 
off  these  vessels  wherever  I  could  catch  them  on  the  left  side. 
There  was  a  great  deal  of  hemorrhage  from  the  surface  of 
the  tumor,  and  as  soon  as  I  commenced  to  detach  the  ligated 
vessels  and  to  push  them  down  the  hemorrhage  increased. 
It  was  evident  that  the  patient,  who  was  already  feeble  and 
anaemic,  could  not  survive  the  operation  if  there  was  to  be 
any  additional  considerable  loss  of  blood.  I  then  at  once 
resorted  to  the  following  plan  which  promptly  overcame  the 
difficulty  and  speedily  terminated  the  operation  without 
further  loss  of  blood: 

I  took  two  long-jawed  pedicle  forceps  and  controlled  all  the 
vessels  on  each  side  of  the  uterus  on  top  of  the  tumor  by 
thrusting  one  of  the  open  jaws  of  the  forceps  through  the 
capsule  of  the  tumor  on  one  side  at  about  the  level  of  the 
round  ligament  from  the  front  of  the  broad  ligament  until 
the  point  appeared  on  the  posterior  surface  of  the  tumor 
behind  the  broad  ligament;  I  then  clamped  the  forceps 
powerfully  down  on  the  uterine  and  ovarian  vessels,  entirely 
controlling  the  circulation.  Both  sides  were  treated  in  this 
way. 

I  then  took  a  long-bladed  knife,  and  grasping  each  uterine 
cornu  with  stout  short-toothed  museau  forceps  and  pulling 


in  opposite  directions,  I  bisected  the  uterus  and  cut  on  down 
into  the  tumor  as  far  as  the  vesical  peritoneum,  which  was 
freed  and  pushed  down,  when  the  tumor  was  completely 
bisected. 

The  next  steps  were  the  enucleation  of  the  left  and  the  right 
halves  of  the  tumor.  Grasping  the  left  half  of  the  tumor  at 
a  convenient  point  and  pulling  it  away  from  its  bed  with  a 
pair  of  museau  forceps  it  was  rapidly  enucleated  from  its 
uterine  bed  by  means  of  a  blunt  cremated  spatula,  which  I 
always  use  in  the  enucleation  of  myomata.  The  right  half 
was  then  enucleated  in  the  same  way.  All  these  steps  were 
carried  out  without  a  particle  of  hemorrhage,  in  remarkable 
contrast  to  the  beginning  of  the  ojteration. 

With  the  enucleation  of  the  large  cervical  tumor  the  tissues 
surrounding  it  collapsed,  and  the  uterine  artery  was  easily 
reached  and  tied  at  a  selected  point  below  the  body  of  the 
uterus,  and  all  the  difficulties  of  the  situation  vanished  and 
the  case  became  a  simple  one.  The  two  halves  of  the  uterus 
were  enucleated  separately  and  the  bed  of  the  tumor  closed 
by  buried  sutures  and  the  vesical  peritoneum  drawn  over  and 
attached  to  the  posterior  peritoneum  concealing  the  wound 
and  the  operation  finished. 

The  enucleation  of  the  bisected  uterine  body  may  be  done 
after  the  removal  of  the  tumor  in  one  of  two  ways — either  by 
tying  the  ovarian  vessels,  now  easily  reached,  and  the  round 
ligaments  and  lastly  the  uterine  vessels  and  then  amputating, 
or  by  severing  first  one  then  the  other  half  of  the  uterus 
from  the  cervix  below,  cutting  from  within  outwards,  from 
the  centre  of  the  cervix  towards  the  broad  ligament,  and  so 
exposing  and  catching  the  uterine  vessels,  after  which  they 
are  divided  and  each  half  is  pulled  up  in  turn  by  its  cervical 
extremity  and  the  round  ligaments  of  the  ovarian  vessels  tied 
in  order.  The  direction  of  the  enucleation  in  this  case  is 
from  below  up,  the  reverse  of  the  direction  ordinarily  taken  ; 
the  extirpation  in  this  way  is  facilitated  by  the  sagittal  bi- 
section of  the  uterus. 

The  patient  made  an  excellent,  uninterrupted  recovery,  and 
has  returned  to  her  home  and  duties  in  the  country. 

I  would  urge  this  plan  of  dealing  with  fibroid  tumors  of 
large  size  occupying  the  lower  uterine  segment,  and  elevating 
the  uterine  as  well  as  the  ovarian  vessels,  and  choking  the 
pelvis;  in  these  cases  the  vessels  cannot  be  tied  in  mass,  but 
require  numerous  separate  ligatures,  and  the  operator  is  con- 
stantly embarrassed  by  hemorrhage  if  the  ordinary  plan  is 
pursued. 

The  other  case  in  which  still  a  different  plan  of  operating 
was  found  necessary  was  that  of  a  fibroid  tumor  filling  the 
pelvis  and  reaching  as  high  as  the  umbilicus.  The  patient, 
when  put  on  the  table,  had  a  rapid  small  pulse  which  speedily 
ran  up  to  140. 

I  opened  the  abdomen,  and  after  releasing  some  omental 
adhesions,  found  the  large  tumor  firmly  fixed  in  front  of  the 
vertebral  column  behind  the  umbilicus  by  extensive  dense 
adhesions.  The  colon  was  so  intimately  attached  to  it  that  it 
soon  became  evident  as  I  tried  to  detach  it  that  a  continued 
dissection  would  necessitate  an  extensive  resection  of  the 
bowel.  I  then  resorted  to  a  plan  successfully  adopted  in  a 
previous  case,  January  24,  189J  (See  Gym  Reports,  No.  2,  p. 
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582),  that  of  leaving  a  thin  layer  of  the  tumor  upon  the  bowel, 
that  is,  of  sacrificing  the  tumor  for  the  sake  of  the  bowel.  As 
soon,  however,  as  I  cut  into  the  tumor  it  began  to  bleed  freely, 
and  I  did  not  dare  to  go  ahead  on  account  of  the  condition  of 
the  patient. 

I  then  turned  to  the  lower  pelvic  pole  of  the  tumor,  hoping 
to  be  able  to  free  it  by  tying  off  the  vessels  from  above  down- 
wards and  amputating  the  cervix  ;  I  found  it  attached  to  the 
whole  anterior  surface  of  the  uterus  above  the  cervix,  pushing 
the  fundus  of  the  uterus  down  to  the  pelvic  floor  out  of 
reach.  I  was  able  to  place  two  clamps  on  the  tops  of  the  broad 
ligaments  controlling  the  ovarian  vessels,  but  this  was  not  a 
necessary  step  in  the  following  procedure  then  adopted,  which 
met  the  complications  in  a  satisfactory  manner. 

The  cervix  which  could  be  felt  at  the  vesical  reflection  was 
caught  by  stout  short-toothed  museau  forceps  and  pulled  up 
within  reach;  the  vesical  peritoneum  was  detached  and  pulled 
down,  exposing  more  of  the  cervix,  which  was  caught  with  a 
second  pair  of  forceps. 

A  knife  was  then  plunged  through  the  cervix  in  an  antero- 
posterior direction  between  the  two  pairs  of  forceps,  and  the 
cervix  was  cautiously  divided  from  side  to  side  (that  is  to  .-:i\ 
coronally  or  transversely)  by  pulling  the  divided  cervix  apart. 
The  cellular  tissue  to  the  left  of  the  cervix  was  first  exposed, 
and  the  uterine  vessels,  not  yet  seen,  clamped  with  a  short, 
stout  forceps;  the  uterine  vessels  on  the  right  side  were  next 
controlled  in  the  same  way. 

When  these  important  vascular  trunks  were  thus  secured, 
the  upper  forceps  was  forcibly  used  to  drag  up  the  tumor 
and  uterine  body,  rotating  them  on  a  transverse  axis,  exposing 
first  the  round  ligaments  and  then  the  ovarian  vessels  of  the 
left  and  the  right  sides,  respectively;  these  structures  were 
clamped  and  the  whole  mass  disconnected  from  its  j^elvic 
attachments.  The  tumor  now  only  remained  adherent  by  the 
dense  adhesions  at  its  upper  pole.  The  next  step  was  the 
rupture  of  an  enormous  abscess  lying  behind  it  and  extending 
from  the  centre  of  the  tumor  into  a  sac  bordered  posteriorly 


by  the  lumbar  vertebra?  and  above  by  the  mesocolon  and 
discharging  through  a  large  opening  into  the  transverse  colon. 
The  tumor  now  rolled  out,  being  enucleated  from  behind 
forward  without  added  injury  of  the  bowel,  other  than  was 
rendered  necessary  by  the  opening  into  its  lumen.  The  con- 
taminated abdominal  cavity  and  the  abscess  cavity,  containing 
at  least  a  litre  of  thick  yellow  pus,  were  cleansed,  the  opening 
in  the  bowel  sutured  and  the  long  abdominal  wound  closed, 
leaving  a  large  iodoform  gauze  drain  about  the  umbilicus  into 
the  remainder  of  the  sac  under  the  colon. 

The  patient  has  made  an  excellent  recovery  with  a  small 
rapidly  closing  fistulous  tract. 

This  type  of  operation  is,  I  think,  the  very  best  that  can  be 
adopted  for  those  cases  in  which  there  are  dense  adhesions  to 
the  upper  pole  of  the  tumor  which  cannot  be  dealt  with  with- 
out great  risk  by  attacking  them  in  a  direction  from  before 
backwards. 

I  have  tried  the  first  plan  of  operating  by  bisecting  the 
fibroid  uterus  in  eight  cases  in  all;  it  has  so  happened  that 
several  complicated  cases  of  tumor  developed  in  the  cervical 
region  have  recently  come  into  my  hands.  In  the  other  cases 
I  simply  made  the  enucleation  in  this  fashion  in  order  to 
demonstrate  its  feasibility.  The  continuous  transverse  in- 
cision must  always  remain  the  operation  of  elective  choice. 

The  second  plan  of  operation  has  been  followed  in  but  one 
case  (K.  H.). 

Cases:  A.  W.,  December  10,  1899,  No.  7438. 

C.  W.,  December  21,  1899,  No.  7460. 
T.  B.,  January  1,  1900,  No.  7474. 

A.  S.,  January  3,  1900.      (Sanatorium.) 
M.  B.,  January  27,  1900,  No.  7537. 

D.  0.,  February  4,  1900,  No.  7552. 

E.  H.,  February  24,  1900,  No.  7583. 
M.  K.,  February  26,  1900,  No.  7597. 

K.  H.,  February  1, 1900,  No.  7549.  (Myoma  with  abscess 
opening  into  colon.) 


OBSERVATIONS  UPON  THE  NEURAL  ANATOMY  OF  THE  INGUINAL  REGION  RELATIVE  TO  THE 
PERFORMANCE  OF  HERNIOTOMY  UNDER  LOCAL  ANESTHESIA.* 

By  Harvey  Cushing,  M.  D.,  Associate  in  Surgery,  the  Johns  Hopkins  University. 


Introduction. 

During  the  past  two  years  in  a  considerable  percentage  of 
the  large  number  of  herniotomies  performed  in  Dr.  Halsted's 
clinic  recourse  has  been  made  to  methods  of  local  anaesthesia. 
In  thirty  of  these  cases  definite  contraindications  to  the 
employment  of  general  narcosis  have  been  present,  and  from 
this  number  two  definite  groups  may  be  recognized: 

i  I  I  Those  cases  in  which  immediate  operative  intervention  is 
demanded,  as  in  strangulation,  and  in  which  ether  is  contraiu- 
dicated  from  the  shock  and  vomiting  associated  with  ileus; 

And  (II)  the  cases  in  individuals  advanced  in  years  who 
desire  to  become  rid  of  an  annoying  hernia,  and  who  a  few 

*  Extracted  from  The  Annah  of  Surgery,  Vol.  XXXI,  1900,  p.  1. 


years  ago  were  uniformly  refused  operation,  since  associated 
cardiovascular  lesions,  chronic  bronchitis  and  emphysema 
with  other  senile  changes  made  them  submit  to  the  adminis- 
tration of  general  anaesthesia  with  notorious  uncertainty. 

When  there  exists  no  apparent  contraindication  to  the 
administration  of  ether  or  chloroform,  however,  it  may  safely 
be  said  that  the  anaesthesia  of  the  operator's  choice  will  con- 
tinue to  be  a  general  and  uot  a  local  one.  Nevertheless,  dur- 
ing the  past  few  months  observations  upon  the  nervous 
anatomy  of  the  inguinal  region  to  be  reviewed  in  this  paper, 
have  so  greatly  assisted  us  in  the  development  of  a  painless 
operation  that  this  statement  may  be  qualified  to  a  consider- 
able degree.  Since  August  of  1899  thirty-two  herniotomies 
with  cocaine  or  eucaine  ,5  have  been  performed  upon  young 
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men  who  might  without  risk  have  taken  a  general  anaesthetic, 
and  in  manv  instances  absolutely  without  the  infliction  of  pain 
other  than  that  incidental  to  the  first  insertion  of  the  needle. 
Daring  the  fall  this  procedure  became  so  popularized  in  the 

ward  where  our  hernia  cases  were  admitted  that  the  operation 
under  the  local  anaesthetic  became  the  method  of  the 
patient's  choice.  An  individual  awaiting  operation  needed  to 
remain  in  the  ward  only  long  enough  to  compare  the  conva- 
lescence of  an  ether  case  with  that  of  one  done  under  cocaine 
to  choose  the  latter  for  himself.  Such  patients  usually  regard 
the  shaving  and  skin  preparation  as  the  most  trying  part  of 
their  operative  ordeal,  and  most  of  the  original  observations 
on  cutaneous  anaesthesia  were  made  on  these  cases  during  the 
operation  and  immediately  after  closing  the  wound.  It  has 
been  found  also  that  the  patient  can  assist  not  a  little  in  cer- 
tain steps  of  the  operation,  as,  for  example,  when  the  neck  of 
i he  sac  is  closed,  in  making  negative  abdominal  pressure  to 
prevent  the  omentum,  or  bowel,  from  being  pushed  down 
between  the  peritoneal  sutures. 

Observations     prom    Cocaine    Operations    upon    the 
Neural  Anatomy  of  the  Hernial  Region. 

The  application  of  an  anatomical  familiarity  with  the  per- 
ipheral distribution  of  the  spinal  nerves,  which  since  the 
introduction  of  ether  and  chloroform  has  fallen  into  abeyance, 
has  become  once  more  of  interest  and  importance  to  the  sur- 
geon in  extensive  operations  under  local  anaesthesia.  Further- 
more, no  condition  has  ever  afforded  similar  opportunities  for 
the  accurate  investigation  of  the  sensory  distribution  of  these 
uerves,  since  methods  of  dissection  are  necessarily  gross,  and 
physiological  experiments  upon  animals  naturally  present 
variations  from  the  human  type. 

The  principles  of  cocainization  of  main  trunks  of  nerves, 
introduced  as  early  as  1885,  have  since  heen  utilized  ill 
operations  on  the  extremities  for  minor  and  even  major  ampu- 
tations,* for  the  anesthetization  of  areas  on  the  thigh  prelim- 
inary to  the  removal  of  Thiersch  grafts  and  like  procedures, 
but  I  tun  unaware  that  heretofore  similar  methods  have  been 
made  use  of  in  operations  on  the  trunk.  To  insure  success  in 
any  major  operation  attempted  under  local  anaesthesia,  an 
accurate  knowledge  of  the  course  and  situation  of  the  nerves 
likely  to  be  encountered  is  most  essential,  since  the  accidental 
division  of  an  unexpected  sensory  nerve-trunk  is  often  suffi- 
cient to  overcome  whatever  preliminary  inhibition  to  pain  the 
patient  may  have  had.  and  thus  to  make  recourse  to  complete 
narcosis  necessary  in  eases  where  it  should,  perhaps,  be  spec- 
ially avoided.  In  our  earlier  hernia  operations  pain  was  not 
infrequently  inflicted  where  now  none  is  occasioned,  owing 
to  greater  familiarity  with  the  course  and  distribution  of  the 
•  concerned. 


•Absolutely  painless  amputations  cf  the  lower  extremity  for 
senile  gangrene  in  individuals  to  whom  it  seemed  unwise  to  admin- 
ister ether  have  on  two  recent  occasions  been  performed  at  this 
hospital  after  preliminary  exposure  and  cocainization  of  t fie  sciatic- 
nerve  in  the  thigh  (under  cocaine).  This  procedure  is  free  from 
the  objections  which  seem  to  attend  Bier's  method  {Deutsche  Zeit- 
tchriftfur  Chirurgie,  1899)  of  cocainization  of  the  spinal  cord. 


Ill  the  accompanying  sketch  (Fig.  1)  an  attempt  has  been 
made  to  show  diagrammatically  the  usual  cutaneous  distribu- 
tion of  the  inguino-scrotal  nerves  as  well  as  the  deeper  situa- 
tion of  the  main  trunks.  Through  the  kindness  of  Dr. 
Bardeen  I  have  been  able  to  compare  with  my  results  a  great 
number  of  sketches  made  in  the  anatomical  department  for 
an  unpublished  report  on  the  peripheral  nervous  system,  ami 
though  there  is  considerable  variation  in  the  situation  and 
anastomoses  of  the  particular  nerves  of  this  region,  as  may 
be  seen  by  consulting  Griffin's  article  (Journal  of  Anatomy 
and  Physiology.  1891),  we  have  taken  what  may  represent  tin 
average. 


Lateral  Cutan's  of  12  O 


Fig.  1.  —  Showing  inguino-scrotal  nerves,  their  peripheral  distribution 
and  relation  .if  the  main  trunks  to  the  hernia  incision,  f.  iliohypo- 
gastric; If.  [lio-ingninal ;  III.  Genito-crural ;  IV.  Genital  branch;  V. 
Crural  branch. 

Superficial  Nerves  encountered  by  the  Incision. — The  skin 
incision,  as  ordinarily  made,  passes  in  a  line  which  separates 
the  ventral  and  lateral  cutaneous  branches  of  the  twelfth 
dorsal  and  lirst  lumbar  nerves.  The  lower  angle  of  the 
incision,  however,  quite  uniformly  overlaps  the  at 
branches  of  the  first  lumbar  (ilio-hypogastric)  nerve,  as  they 
sweep  downward  and  outward  from  their  point  of  em 
through  the  aponeurosis,  about  five  centimetres  above  the 
external  ring.    The  upper  angle  of  the  incision,  depending 
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somewhat  on  its  distance  from  the  median  line,  and  also  upon 
the  variable  and  complementary  length  of  filaments  of  the 


Fig.  .'. — Areas  of  anesthesia  after  double  cocaine  herniotomy. 
Anaesthesia  lies  to  the  inner  side  of  left  incision,  which  was  made 
nearer  Poupart's  ligament  and  has  divided  lateral  cutaneous  branches 
of  twelfth  dorsal.  It  lies  to  the  outer  side  of  the  right  incision  made 
farther  from  Poupart's  and  dividing  fibres  from  the  anterior  division  of 
twelfth  dorsal.  This  was  one  of  our  earlier  cases  in  which  no  attempt 
was  made  to  preserve  the  nerves,  and  the  anesthesia  is  permanent. 

ventral  and  lateral  branches  of  the  twelfth  thoracic,  ma}7 
divide  fibres  from  one  or  the  other  of  these  sources,  and  thus 
lead  to  a  subsequent  area  of  anaesthesia  to  the  inner  or  outer 
side  of  this  upper  angle  of  the  incision.  This  is  well  illus- 
trated by  the  accompanying  photograph  (Fig.  2)  of  a  double 


Fig.  3. — Showing  small  post-operative  area  of  anaesthesia  to  the  inner 

side  of  the  incision,  consequent  to  the  division  of  lateral  cutaneous 
branches  of  the  twelfth  dorsal.  In  this  case  the  ilio-inguinal  and 
genital  branch  of  the  genito-crural  had  been  divided  with  loss  of  cre- 
masteric reflex,  but   without  producing  any  cutaneous  amesthesia. 

herniotomy,  in  which  the  incisions  were  made  at  different 
distances  from  the  median  line.  This  bordering  anaesthesia, 
on  one  side  or  other  of  the  skin  incision,  may  occasionally 
represent   the   entire  area  of  post-operative  cutaneous  anaes- 


thesia, even  when  the  ilio-inguinal  and  the  genital  branch  of  the 
genito-crural  have  been  divided  or  cocainized,  as  is  shown  in 
photograph  (Fig.  3).  Presumably  in  such  instances  the 
crural  branch  of  the  genito-crural  supplies  the  area  on  the 
inner  side  of  the  thigh  (cf.  Fig.  4)  usually  innervated  by  the 
former  two  nerves.  (Such  an  arrangement  occurs  not 
infrequently  in  Dr.  Bardeen's  diagrams.  On  several  occasions 
there  has  been  no  resulting  post-operative  area  of  cutaneous 
anaesthesia  whatever. 

Deeper  Nerves  met  in  the  Operation. — The  ilio-inguinal  nerve 
emerges  from  the  external  ring,  and  near  by,  or  also  through 
the  ring,  the  genital  branch  of  the  genito-crural  appears.  In 
the  canal  they  frequently  are  found  anastomosed  as  one  trunk, 
the  early  cocainization  of  which  at  the  deeper  part  of  the 
canal,  after  splitting  the  aponeurosis  beyond  the  internal  ring, 
is  perhaps  the  most  important  step  of  the  operation.  As  has 
been  stated  above,  this  may  result  in  no  additional  cutaneous 
anaesthesia.  The  usual  anaesthetic  sequel,  however,  is  repre- 
sented bv  a  complete  loss  of  sensation  of  the  entire  scrotal 
contents,  cord,  hernial  sac,  and  testicle,  with  the  possible 
exception  of  its  lower  vascular  supply  (superficial  perineal), 


Fig.  4. — Area  of  anaesthesia  of  ilio-hypogastric,  ilio-inguinal,  ami 
genital  branch  of  genito-crural  in  a  unilateral  cocaine  case,  following 
operation.  This  began  to  fade  by  the  tweuty-tirst  day,  with  return  of 
cremasteric  reflex.  This  represents  the  most  complete  type  of  anaesthe- 
sia in  unilateral  cases,  and  is  the  same  even  after  division  of  the  cord 
and  castration,  and  consequent  section  of  all  possible  cutaneous  fila- 
ments of  the  genital  branch  of  the  genito-crural  and  the  ilio-inguinal. 

and  by  a  cutaneous  area  of  anaesthesia  which  occupies  the 
inner  side  of  Scarpa's  triangle,  spreading  over  the  adductor 
tendons.  Division  of  the  nerve  is  uuassociated  with  any  sur- 
face anaesthesia  of  the  scrotum  whatever  (cf.  Fig.  4).  It  is 
ordinarily  stated,  to  the  contrary,  that  these  nerves  are  a 
source  of  cutaneous  supply  to  the  scrotum;  for  instance, 
Professor  Thane  says  (Quaiu's  "Anatomy,"  Vol.  iii,  Pt.  II, 
p.  341, 1895),  "  The  root  of  the  penis,  on  its  dorsal  aspect,  and  a 
part  of  the  scrotum  anteriorly  are  supplied  by  the  ilio-inguinal 
and  genito-crural  nerves."  It  was  of  extreme  interest,  conse- 
quently, to  find  that  the  ilio-inguinal,  supplying  most  of  the 
contents  of  the  scrotum,  was  not  represented  by  any  cutaneous 
distribution  to  the  same.     The  inferior  pudendal  branch  of  the 
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small  sciatic  and  superficial  perineal  of  the  internal  pudic, 
therefore,  supply  in  most  cases,  at  all  events,  its  en  tirecutaneous 
surface.  Jt  is  possible  that,  on  the  principle  of  Sherrington's 
observation  concerning  the  overlapping  of  sensory  areas,  we 
might  account  for  the  failure  of  anaesthesia  after  division  of 
the  single  nerve  to  appear  over  the  whole  territory  innervated 
by  it.  but  as  will  be  seen  by  comparing  segmental  spinal 
lesions  such  an  explanation  will  not  hold,  and  probably  the 
whole  scrotal  cutaneous  supply  is  from  the  sacral  and  not  the 
lumbar  plexus.     A  case  of  fracture-dislocation  of  the  spine  at 


Fig.  5. — Areas    of   cutaneous    anaesthesia  result   from  ;i   compression 
fracture  of   the  twelfth  dorsal  vertebra,   producing  a   total   transverse 

lesion  at  the  tifth  lumbar  segment.  Scrotal  and  penile  anaesthesia  are 
complete,  though  the  lesion  lies  below  the  first  lumbar  (ilio-inguinal) 
segmental  level. 

the  twelfth  dorsal  vertebra,  with  transverse  lesion  of  the  cord, 
entered  the  hospital  at  the  time  these  observations  were  being 
made,  and  offered  confirmatory  evidence  of  what  has  jusl  bei  □ 
stated.  The  anaesthetic  areas  resulting  from  this  injury,  and 
which  are  shown  in  the  accompanying  diagrams  plotted  by 
Dr.  Yates  (Fig.  5),  offered  an  interesting  negative  of  the 
anaesthesia  following  the  hernia  cases.  Though  tin 
penis  and  scrotum  in  this  case  were  devoid  of  sensation,  the 
transverse  lesion  of  the  cord  was  situated  at  the  fifth  lumbar 
segment, — that  is,  between  the  level  of  origin  of  the  ilio- 
inguinal (first  lumbar)  and    that    of   the   small    sciatic   and 


internal  pudic  (second  and  third  sacral)  nerves.  If  the  ilio- 
inguinal normally  overlapped  the  latter  nerves,  the  root  of  the 
penis  and  upper  part  of  the  scrotum  would  naturally  have 
retained  sensation.  A  similar  condition  is  shown  in  one  of 
Kocher's  diagrams  of  a  case  of  fracture-dislocation  at  this 
level.  (Die  Lasionen  des  RuchenmarJcs  u.  s.  v.,  S.  o-.1;  i.  In 
another  of  his  cases  {Ibid.,  S.  631),  in  which  the  segmental 
lesion  is  at  the  3-4  sacral  level,  the  upper  portion  of  the 
scrotum  has  retained  sensation  as  the  inferior  pudendal 
i  1-2  sacral)  has  escaped  injury. 

Furthermore,  in  this  spina!  case,  as  would  be  expected,  the 
cremasteric  reflex  was  retained,  whereas  we  have  observed  that 
after  division  or  cocainization  of  the  ilio-inguinal  andgenito- 
erural  nerves,  this  reflex  is.  temporarily,  at  all  events,  lost  on 
the  side  of  division.*  On  the  other  hand,  the  vermicular 
movements  of  the  dartos,  supplied  together  with  the  skin  by 
the  sacral  nerves,  are  preserved  after  divisions  of  the  ilio- 
inguinal, but  were  lost  in  the  spinal  case  together  with  the 
cutaneous  anaesthesia. 

The  ilio-hypogastric,  as  will  be  seen  in  the  diagram  (Fig. 
1).  may  be  twice  encountered  in  the  operation ;  its  superficial 
filaments  by  the  sktu  incision,  as  has  been  described,  and  its 
deeper  trunk,  as  it  lies  upon  the  muscle-fibres  of  the  internal 
oblique  at  a  varying  distance  from  the  lower  edge  of  the 
muscle  (Fig.  6).  Cocainization  of  the  edge  of  this  muscle, 
consequently,  before  its  division  as  in  the  Halsted  operation, 
is  very  necessary,  especially  since,  in  addition  to  this  main 
trunk,  which  may  usually  be  easily  recognized  after  exposure 
of  the  internal  oblique,  there  are,  contrary  to  Griffin's  obser- 
vations, offshoots  to  the  muscle  itself  from  this  nerve,  given 
off  dorsad  to  the  portion  exposed  by  the  iucision.  There  are 
fibres  from  the  genito-crural  (Thane)  as  well,  which  are 
similarly  distributed  to  this  lower  border  of  the  internal 
oblique.  The  ana  of  cutaneous  anaesthesia,  which  follows 
ansesthetization  or  division  of  this  main  stem  id'  the  ilio- 
hypogastric at  its  point  of  exposure,  surrounds  the  lower 
angle  of  the  incision,  and  extends  from  a  level  about  seven 
centimetres  above  the  root  of  the  penis  to  within  one  or  two 
centimetres  of  that  organ.  No  anaesthetic  area  has  ever 
been  found  corresponding  to  Macalister's  described  branches 
reaching  up  towards  the  umbilicus.  In  unilateral  cases  this 
ilio-hypogastric  anaesthesia  does  not  extend  to  the  median 
line,  owing  to  the  overlapping  of  fibres  from  the  opposite 
side,  so  that  in  bilateral  cases  alone,  such  as  are  illustrated  by 
Fig.  2,  can  its  limits  be  definitely  made  out. 

The    Anesthetic,    and   Application    of    Anatomical 
Observations  to  the  Operation. 

It  is  not  within  the  scope  of  this  paper  to  discuss  the  rela- 
tive merits  of  various  local  anaesthetics;  suffice  it  to  say  that 
we   have    found    the    combination    advocated    by    v> 
("Schmertzlose  Operationen,"  L899)  to  be  as  efficacious  as  any 
with  which  we  have  experimented.     His  solution  >>"o. 
taining  the  following  ingredients: 


*  It  is  important,  therefore,  to  guard  against  division  of  these 
nerves  in  varicocele  operations  in  which  it  is  desirable  to  preserve 
cremasteric  tone- 
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Cocainas  mur., 0.1 

Morphine  mur., 0.02 

Sodii  chlor., 0.2 

Aqua  destillata,  ad    100.00 

has  best  served  our  purpose,  and  has  been  without  the  objec- 
tions usually  accredited  to  cocaine  solutions, — viz.,  toxicity 
and  dissolution  when  sterilized.  Solutions  in  strength  of  1 
to  20,000.  Scbleich  claims  to  be  efficient  for  infiltration,  and 
capable  of  producing  anaesthesia  winch  is  free  from  the 
prodromal  hyperesthesia,  the  "anaesthesia  dolorosa,"  which 
accompanies  aqueous  and  saline  infiltrations.  Amounts  of  the 
1  to  1000  solution,  however,  greatly  in  excess  of  what  is 
needed  for  the  longest  operation,  have  failed  to  give  toxic 
symptoms,  and,  contrary  to  the  experience  of  many,  we  have 
found  that  one  or  two  sterilizations  fail  to  diminish  its 
efficiency.  Experience  with  eucaine  (3,  which  Braun  (Archiv 
fur  Jclinische  Ghirurgie,  1898)  and  Hentze  (Archir  fur  patho- 
logische  Anatomie  und  Phi/siologie,  1898)  have  so  strongly 
advocated,  has  failed  to  demonstrate  in  our  hands  that  it 
possesses  any  superiority  over  the  0.1  percent  cocaine  solution 
of  Schleich.  In  fact,  we  have  been  impressed  by  the  fleeting 
nature  of  the  anesthesia  and  by  its  tardy  appearance. 

On  several  occasions  long  skin  incisions  have  been  made 
through  a  linear  area  of  anaesthesia,  produced  half  with  steril- 
ized Schleich's  solution  and  half  with  the  eucaine  ,5  combina- 
tion, which  Braun  advocates.  If  the  operation  is  prolonged 
over  an  hour,  pain  is  occasioned  on  placing  the  subcuticular 
suture  of  closure  in  the  eucaine  area,  while  none  appears  in 
that  which  had  been  infiltrated  with  cocaine.  The  fact  that 
its  toxicity  is  five  times  greater  than  that  of  eucaine  does  not 
argue  in  its  disfavor,  provided  one  uses  solutions  weak  enough 
to  avoid  toxic  effects.  For  anesthetization  of  the  individual 
nerve-trunks  I  have  used  a  •>  to  1  per  cent  sterilized  solution 
usually  of  cocaine  which  is  injected  directly  into  the  nerve 
sheath. 

Steps  of  the  Operation. — Individuals — and  it  is  especially 
important  for  those  advanced  in  years — are  usually  kept  in  bed 
for  a  day  or  two  preliminary  to  the  operation,  to  give  an  indi- 
cation of  their  ability  to  endure  recumbency  and  for  the  pur- 
pose of  training  them  to  void  their  urine  in  this  position. 
Evacuation  of  the  bladder  is  usually  accomplished  by  the  aid 
of  an  enema  if  any  postural  difficulty  is  experienced,  and  it  is 
a  matter  of  satisfaction  that  but  one  of  the  cases  reported  in 
which  these  precautions  were  taken  required  post-operative 
catheterization,  an  old  man,  sixty-eight  years  of  age,  who  had 
symptoms  of  prostatic  hypertrophy. 

It  has  been  the  custom  to  administer  hypodermically  a 
tenth  or  an  eighth  of  a  grain  of  morphine,  three- quarters  of 
an  hour  before,  and  to  repeat  this  shortly  before  the  operation. 
Ceci  has  emphasized  the  efficiency  of  this  morphia-cocaine 
combination,  and  I  have  found  it  most  satisfactory.  The  drug 
must  be  used  with  caution,  however,  since  occasionally  even 
small  doses  of  morphine  in  old  people  may  confine  the  bowels 
and  lead  to  distention,  which  may  be  troublesome,  as  one  of 
our  cases  illustrated.  Similarly,  in  old  people  with  tardy 
bladders,  it  may  inhibit  the  proper  evacuation  of  the  urine, 
though  we  have  never  had  the  misfortune  to  observe  this. 

Patients  past  middle  age  also  are  usually  shaved  and  cleaned 


on  the  operating-table,  to  avoid  any  exposure  incidental  to  an 
open-ward  preparation.  The  skin  in  the  line  of  proposed 
incision  is  infiltrated  with  Schleich's  cocaine  solution,  and  the 
incision  may  be  immediately  made  through  the  linear  wheal 
thus  produced.  It  is  common  experience  to  find  the  infil- 
trated tissues  more  vascular  than  usual,  and  it  is  important 
that  all  bleeding  points  be  immediately  clamped,  since  a  dry 
and  unstained  field  is  essential  to  the  success  of  the  dissection.* 


Fig.  6. — Sketch   showing   usual   situation   of  nerves  as  exposed  after 
reflection  of  the  divided  aponeurosis. 

It  is  unnecessary  and  useless  to  attempt  to  anesthetize  the 
panniculus.  As  Schleich  has  shown,  only  tissues  which  can 
be  "  cedematized  "  are  fitted  for  the  infiltration  method,  and  in 
the  panniculus,  at  the  upper  angle  of  incision  practically  no 
nerves  are  encountered.  If,  however,  throughout  its  whole 
length,  this  incision  is  carried  down  to  the  aponeurosis, 
unanesthetized  fibres  of  the  ilio-hypogastric  will  be  encoun- 
tered in  the  superficial  fat  at  the  lower  angle,  together  with 
one  or  two  large  veins,  division  of  which  is  painful,  so  that 
anesthetization  of  the  panniculus  layer  would  here  he  neces- 
sary.    A  much  better  method  is  to  carry  the  incision  only  at 


*A  good  index  of  one's  skill  and  familiarity  with  the  hernia  oper- 
ation can  be  drawn  from  the  condition  of  the  tissues  at  the  time  of 
closure,  for  they  should  be  as  free  from  blood-staining  as  when 
first  incised.  This,  of  course,  is  the  most  important  factor  in 
obtaining  perfect  healing,  and  for  the  accomplishment  of  this  a 
good  assistant  is  indispensable.  A  perfect  hernia  operation  is  not 
a  "  one-man  "  operation. 
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the  upper  angle  down  to  the  aponeurosis,  which  is  then  opened 
in  line  of  fibres  from  the  external  ring,  and  the  ilio-hypogas- 
tric  and  inguinal  nerves  immediately  cocainized  with  a  1  per 
cent  solution  as  they  are  thus  exposed.  After  this  procedure 
the  lower  angle  of  the  incision  may  be  painlessly  carried  down 
to  the  external  ring,  and  the  remaining  intercolumnar  fibres 
of  the  aponeurotic  insertion  divided.  Reflection  of  the  pillars 
of  the  ring  then  gives  the  view  shown  in  the  accompanying 
sketch  (Fig.  6).  In  the  Halsted  operation  at  this  stage  the 
internal  oblique  fibres  are  divided,  preliminary  cocainization 
of  the  edge  of  muscle  being  necessary  for  the  reasons  given 
above.  There  is,  under  ordinary  circumstances,  no  further 
need  of  the  anaesthetic,  as  we  are  working  in  an  area  freed 
from  all  sensation.  The  combined  ilioinguinal  and  genital 
branch,  which  has  been  cocainized  at  the  outer  limit  of 
exposure,  is  now  reflected  usually  to  the  outer  side,  care  being 
taken  not  to  divide  it,  since  this  leads  apparently  to  a  more  or 
less  permanent  paralysis  of  the  cremaster,  which  is  to  be 
avoided.  I  believe  the  accidental  division  of  this  nerve  leads 
to  the  great  relaxation  of  the  scrotum  so  often  seen  after 
hernia  and  varicocele  operations.  In  the  latter  operation, 
especially,  it  would  be  detrimental  to  the  best  interests  of  a 
successful  result  to  interfere  with  the  cremasteric  function  in 
any  way.  I  think  it  not  impossible  also  that  the  division  of 
these  nerves  and  interference  with  the  sympathetic  plexus 
about  the  cord  may  be  responsible  for  the  occasional  atrophy 
of  the  testicle  which  has  followed  the  great  denudation  of  the 
vas  deferens  in  some  operations.  The  remainder  of  the  oper- 
ation, the  exposure  of  the  sac  and  cord  after  a  longitudinal 
division  of  the  infundibuliform  fascia,  the  amputation  of  the 
sac  at  its  neck,  and  closure  of  the  peritoneal  opening,  the 
excision  of  the  fundus  of  the  sac,  division  of  the  cord  and  cas- 
tration— if  deemed  advisable  in  senile  cases— may  now  be  done 
practically  without  pain.  Occasionally,  however,  some  stray 
fibres  of  the  genito-crural  may  be  encountered  about  the  neck 
of  the  sac,  and  also  during  castration  I  have  found  that  liga- 
tion of  the  veins  at  the  lower  pole  of  the  testicle  may  be  pain- 
ful, though  division  of  the  cord  above  is  not.  Possibly  the 
superficial  perineal  branches  which  have  been  unanaesthetized 
furnish  nerves  to  this  lower  blood-supply. 

The  closure  of  the  parietes  by  any  of  the  more  commonly 
employed  methods  may  now  be  painlessly  accomplished.  Not 
infrequently  in  these  cases,  in  old  people  with  large  hernias 
of  long  standing,  the  two  rings  have  become  concentric,  and 
the  falciform  expansion  of  the  conjoined  tendon  is  no  longer 
present.  It  is  in  such  cases  that  Bloodgood  has  advocated 
transplantation  of  the  rectus  fibres  after  opening  of  the 
sheath  and  exposure  of  this  muscle,  so  that  a  muscle-lined 
wound  may  be  formed  throughout  the  whole  length  of  the 
inguinal  canal.  Xo  additional  cocainization  is  necessary  for 
this  step,  since  innervation  of  this  portion  of  the  rectus 
comes  by  the  nerves  already  cocainized.  Tightening  the  deep 
sutures  in  closing  the  wound  may  elicit  a  dull  sensation  of 
pain,  which  the  patient  usually  describes  as  an  uncomfortable 
sensation  of  "  pressure"  and  it  is  occasionally  possible  that 
the  upper  one  of  the  deep  sutures  must  be  placed  above  the 
field  which  is  completely  anaesthetized  and  thus  be  painful. 
For  this  reason  it  should  be  left  to  the  last.  The  subcuticular 


silver  suture,  used  in  closing  the  skin,  does  not  pass  beyond 
the  limits  of  the  original  area  of  cutaneous  infiltration,  and 
consequently  it  may  be  placed  without  pain.  Interrupted 
"  through  and  through  "  cutaneous  sutures,  of  course,  must 
be  avoided,  as  they  would  emerge  outside  of  the  limits  of 
original  cutaneous  infiltration. 

It  occasionally  happens  during  the  operation,  whether 
from  slight  ability  on  the  patient's  part  to  endure  discomfort 
or  from  the  accidental  division  of  some  sensory  fibres,  that 
what  inhibition  towards  pain  he  may  have  at  first  possessed 
becomes  exhausted,  and  recourse  must  be  had  to  a  general 
anaesthetic.  Under  these  circumstances  we  have  found  that 
a  few  inhalations- of  chloroform — not  enough,  however,  to 
make  the  patient  lose  consciousness — are  sufficient  to  tide  him 
over  the  most  difficult  parts  of  the  operation.  It  is  remark- 
able, under  such  circumstances,  how  small  an  amount  of  the 
general  anaesthetic  is  requisite  to  benumb  sensation.  We 
may  justly  speak,  therefore,  of  the  method  of  anaesthesia 
which  is  employed  as  a  morphia-cocaine-chloroform  combina- 
tion, the  first  and  last  drugs  being  merely  adjuvants  of  the 
local  anaesthetic,  which  in  most  cases  suffices  alone. 

An  assistant  in  these  cases,  who  takes  the  place  of  the 
anaesthetist,  occupies  by  no  means  an  unimportant  position. 
The  usual  record  of  pulse  and  respiration  is  kept,  and  by 
occupying  his  attention  and  by  timely  encouragement  the 
patient  may  be  tided  over  the  more  trying  periods  of  his 
operative  ordeal;  duties  which  otherwise  devolving  upon  the 
operator  may  be  distracting.  Lilienthal  {Annals  of  Surgery, 
1898,  p.  58)  speaks  of  this  position  as  that  of  a  "moral 
anaesthetist." 

Patients  have  never  complained  of  post-cocainization  pain 
in  the  region  of  the  incision,  and  healing  seems  to  have  been 
absolutely  unaffected  by  the  local  infiltration.  In  none  of 
these  cases  has  there  been  other  than  primary  union.  It  is 
very  unusual  for  the  large,  starched,  or  plaster  dressings, 
immobilizing  thigh  and  pelvis,  to  be  cut  down  before  the 
tenth  or  twelfth  day,  when  the  suture  is  removed. 

Advantages  of  the  Local  Anmsthetic. — There  is  an  avoidance 
of  unpleasant  or  dangerous  post-etherization  secpuelae.  There 
is  no  vomiting  or  retching  to  put  strain  upon  the  recent 
sutures.  Urinary  disturbances  are  much  less  apt  to  occur, 
and  catheterization  is  rarely  necessary.  The  diet  may 
practically  be  continued  as  before  the  operation.  There  is  no 
backache,  since  there  is  no  narcosis  to  induce  relaxation  of 
spinal  muscles,  and  thus  put  strain  upon  the  ligaments.  The 
dressings  may  be  applied  originally  to  suit  the  comfort  of  the 
patient — which  is  of  especial  importance  in  old  people — and 
there  is  no  subsequent  disarrangement  of  them.  Above  all  is 
the  advantage  gained  in  being  able  to  operate  with  compara- 
tive safety  in  patients  who  would  incur  immediate  risk  in 
submitting  to  general  anaesthesia. 

Disadvantages. — These  seem  trivial  in  comparison.  More 
time  is  consumed  in  the  operation,  and  there  is  necessarily  some 
distraction  to  the  surgeon.  In  two  exceptional  instances  there 
has  been  some  post-operative  nausea  for  a  few  hours — possibly 
from  an  idiosyncrasy  toward  cocaine.  The  operation  is  doubt- 
less more  difficult  and  some  pain  is  inflicted.  The  degree  of 
this  depends  entirely,  however,  upon  the  surgeon's  familiarity 
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with  the  use  of  local  anaesthetics  in  abdominal  work,  as  well  as 
with  the  steps  of  the  hernia  operation  and  also  upon  his  knowl- 
edge of  the  anatomical  distribution  of  the  sensory  nerves  of  the 
region  concerned.  On  many  occasions  no  actual  pain  whatever 
need  be  experienced,  and  should  there  be  some,  it  is  small  in 
comparison  with  the  discomforts  of  an  ether  convalescence; 


and  the  greater  difficulties  which  confront  the  surgeon  at  the 
operating-table  are  more  than  compensated  for  by  his  subse- 
quent freedom  from  the  anxiety  which,  in  this  particular 
class  of  cases,  attends  the  administration  of,  and  convales- 
cence from,  general  anaesthesia. 


THE  PATHOLOGICAL  FINDINGS  IN  A  CASE  OF  GENERAL  CUTANEOUS  AND  SENSORY 
ANESTHESIA  WITHOUT  PSYCHICAL  IMPLICATION. 

ABSTRACT  PAPER. 
By  Henry  J.  Berkley,  M.  D.,  Clinical  Professor  of  Psychiatry. 


The  detailed  clinical  history  of  this  case  can  be  found  in 
Brain,  Vol.  XIV,  Part  IV,  1891.  A  careful  search  of  the 
medical  literature  has  disclosed  no  similar  instance  occurring 
either  before  or  since  the  date  of  its  publication. 

A  synopsis  of  the  clinical  record  as  then  published  shows: 

(1)  A  strong  hereditary  tendency  to  nervous  instability;  the 
mother,  two  maternal  uncles,  two  brothers  and  two  sisters 
having  been  insane.     The  father  had  died  of  tuberculosis. 

(2)  A  syphilitic  infection  acquired  from  her  husband  at  the 
age  of  twenty-nine  years,  subsequent  to  which  the  patient  had 
several  abortions,  sore  throat  and  falling  out  of  the  hair. 

For  twenty-two  years  after  the  subsidence  of  acute  symp- 
toms due  to  the  syphilitic  process  there  was  fair  health. 
Then  came  an  attack  of  acute  arthritis,  after  which  the 
patient  never  fully  recovered  her  former  physical  condition. 
Within  a  few  months  thereafter,  her  eyesight  began  to  grow 
dim,  there  were  sudden  flashes  of  light  before  the  eyes,  and 
vision  was  gradually  extinguished,  only  sufficient  remaining 
to  enable  her  to  distinguish  light  from  darkness. 

In  the  early  summer  of  1889,  nearly  six  years  after  the 
rheumatic  attack,  the  patient  began  to  experience  a  general 
tingling  and  formication  in  the  skin  of  the  entire  body, 
which  was  shortly  followed  by  several  spells  of  uncontrollable 
vomiting. 

A  consensus  of  the  numerous  examinations  made  during 
the  years  1889  and  1890  showed  a  total  loss  of  thermic,  pain, 
olfactory,  gustatory,  equilibrium,  pressure  and  weight  sen- 
sations; almost  total  of  the  visual  sense;  and  a  partial  loss 
of  tactile  and  muscular  imjiressions,  muscular  sense  and 
auditory  perceptions.  None  of  the  special  senses,  or  cuta- 
neous sensations  remained  wholly  uninvolved. 

Besides  these  disturbances  of  the  sensory  apparatus  several 
other  symptoms  of  almost  equal  prominence  were  recorded. 

The  musculature  while  responding  to  the  will  did  so  in 
such  a  feeble  manner  that  the  patient  was  incapacitated  from 
helping  herself  to  any  extent.  Thus  the  dynamometer  when 
taken  in  the  hand  and  squeezed  was  so  feebly  compressed  that 
the  indicator  showed  no  movement  on  the  dial,  though  the 
woman  exerted  every  effort  in  the  trial.  Despite  this  fact, 
however,  both  nerves  and  muscles  responded  promptly  to  the 
galvanic  and  faradic  currents,  nor  was  there  anything 
abnormal  noticeable  about  the  quality  or  time  of  the  reac- 
tion, 


The  cutaneous  reflexes  were  all  abolished.  The  faucial  and 
pharyngeal  reflex  movements  were  absent,  and  a  sound  could  ■ 
be  passed  over  the  epiglottis  into  the  larynx  withoutelicitinga 
sensation  of  discomfort  or  inducing  cough.  During  the 
attacks  of  emesis  there  was  no  sensation  of  nausea. 

When  first  examined  the  knee  jerks  were  present  and 
normal.  The  biceps  jerk  could  also  be  elicited  with  some 
little  trouble.  The  reaction  of  the  abdominal  muscles  was 
lost,  and  the  ankle  beat  was  feeble.  By  the  middle  of  July, 
1890,  the  right  knee  reflex  had  disappeared,  and  the  left  one 
was  weak.  All  other  reflexes,  deep  and  cutaneous,  had  been 
completely  abolished.  A  year  later  the  jerk  of  the  left 
patella  tendon  was  found  to  be  extinguished. 

Furthermore,  with  auditory  perceptions  a  progressive  dull- 
ing could  be  noted.  When  the  woman  was  first  admitted  to 
the  hospital,  the  sense  of  hearing  was  fairly  acute  in  both 
ears.  Gradually  the  difficulty  in  receiving  auditory  impress- 
ions increased,  until  finally  the  voice  could  not  be  heard 
except  with  strenuous  effort. 

The  ophthalmoscopic  examination  showed  an  extensive 
choroiditis  pigmentosa  with  atrophy  of  the  optic  nerves. 
Only  a  few  vessels  could  be  seen  in  the  retina,  aud  these  were 
of  minute  size.  In  both  lenses  there  was  a  beginning  cataract. 

Whether  the  optic  nerve  atrophy  should  be  considered  part 
of  the  general  disease-process,  beginning  as  it  did  long  before 
the  other  symptoms,  is  somewhat  problematical,  though  in 
tabes  the  same  trouble  is  not  infrequently  noted  as  a  fore- 
runner of  definite  symptoms  of  the  disease. 

The  pupils  were  at  first  in  a  state  of  mid-dilatation,  and 
responded  slowly  to  light,  direct  or  reflected.  They  did  not 
dilate  on  irritation  of  the  cervical  sympathetic.  At  a  later 
stage  the  pupils  became  somewhat  narrower,  but  remained 
sluggish  to  stimuli. 

There  were  a  number  of  interesting  disturbances  of  the 
glandular  secretions.  During  the  fall  of  1889  the  mouth 
was  found  to  be  almost  absolutely  dry,  the  tongue  heavily 
cracked,  the  epithelium  eroded  from  its  tip  and  sides,  while 
the  entire  buccal  surface  was  red  and  congested.  At  the 
same  time  the  secretions  of  the  lachrymal  glands  had  almost 
ceased,  the  surfaces  of  the  conjunctivae  being  dry  and  injected. 
The  skin  was  also  dry  aud  devoid  of  odor.  After  a  course 
of  potassium  iodide  these  phenomena  slowly  abated,  and  the 
secretions  returned  to  a  more  normal  state. 
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Various  unusual  sensations  troubled  the  patient  at  times. 
Tramps  of  the  gastrocuemii,  sensations  of  burning  h 
the  scapula?,  a  girdle  feeling  around  the  abdomen  and  neu- 
ralgic twinges  in  the  nerves  of  the  extremities  were  often 
complained  of.  Occasionally  there  were  clonic  fibrillary 
spasms  of  the  small  muscles  of  the  thumbs. 

Attacks  of  diarrhoea,  refractory  to  treatment  with  drugs, 
though  yielding  to  a  continued  milk  diet,  occurred  in  the 
latter  part  of  the  winter  of  1890.  These  were  on  several 
occasions  followed  by  a  protracted  vomiting  without  pain  or 
nausea. 

Trophic  symptoms  in  the  form  of  a  bulbous  appearance  of 
the  finger  tips  and  ridgiug  of  the  nails,  together  with  pur- 
puric spots,  developed  late  in  1891. 

Throughout  the  long  course  of  the  illness  there  was  never 
the  slightest  departure  from  normal  mentality  on  the  part  of 
the  patient;  no  hysterical  attacks,  no  pathological  depression 
or  exaltation,  and  no  delusions  or  hallucinations  were  ever 
noted.  A  slight  apathy  was  the  only  perceptible  change  in 
the  mental  phenomena,  but  this  was  not  greater  than  is 
frequently  noticed  in  those  who  have  become  blind  and 
helpless. 

In  discussing  the  etiology  of  the  sensory  phenomena  in  the 
previous  article,  three  possibilities  were  suggested  :  (1)  that 
the  malady  was  functional,  an  opinion  largely  influenced  by 
the  pathological  findings  in  the  three  autopsies  on  cases  of 
general  cutaneous  and  sensory  anaesthesia,  reported  by  Von 
Ziemssen,  Krukenberg  and  Schiippel  respectively.  This  view 
was  held  to  be  hardly  consistent  with  the  presence  of  an 
optic  neuritis,  loss  of  the  reflexes  and  the  trophic  manifes- 
tations ;  (2)  that  the  case  was  an  obscure  instance  of  syringo- 
myelia ;  or  (3)  that  the  terminal  end-apparatus  of  the 
peripheral  nerve  fibres  was  diseased. 

Though  many  points  are  not  cleared  up  by  the  autopsy,  and 
subsequent  microscopic  examination  of  the  tissues,  the 
results  obtained  are  sufficient  to  show  that  none  of  these 
explanations  would  hold  good,  the  nearest  approach  to  a 
correct  diagnosis  being  found  in  the  last  conjecture — disturb- 
ance of  the  peripheral  nervous  system. 

The  patient's  condition  did  not  materially  alter  after  the 
record  of  the  case  was  published.  The  anaesthetic  and  other 
symptoms,  from  the  reports  of  the  House  Physicians  to  the 
Hospital,  remained  about  stationary,  and  on  the  rare  occasions 
on  which  I  saw  her,  there  were  no  additional  phenomena  to 
he  noted  other  than  a  steady  though  slow  decline  of  the  vital 
powers.  Late  in  the  year  1893,  another  ophthalmoscopic 
examination  was  made  by  Dr.  H.  Friedenwald,  who  found  in 
the  left  eye  an  extensive  and  typical  retinitis  pigmentosa,  the 
papilla  being  blurred  and  of  a  dirty  yellow  color.  Few- 
vessels  could  be  seen.  In  the  right  eye  the  clouding  of  the 
lens  was  so  profound  that  the  retina  could  not  be  seen. 

About  the  middle  of  May,  1898,  Mrs.  R.  became  slightly 
lethargic,  a  condition  that  slowly  increased  to  coma,  in  which 
state  she  died  on  the  25th  of  the  month. 

The  autopsy,  performed  ten  hours  after  death,  was  distinctly 
negative,  all  portions  of  the  central  and  peripheral  nervous 
systems  showing  an  apparently  natural  condition.  'I  In- 
larger  vessels  of  the  thorax,  abdominal  and  cranial  cavities, 


showed  scattered  atheromatous  plaques,  but  were  not  con- 
siderably thickened.  The  right  middle  cerebellar  and  both 
posterior  communicating  arteries  of  the  circle  of  Willis  were 
congenitally  rudimentary.  There  was  some  gelatinous  thick- 
ening of  the  pia  over  the  central  regions  of  the  hemispheres. 
The  optic  nerves  showed  but  faint  signs  of  a  diseased  con- 
dition, although  the  left  nerve  was  a  little  smaller  than  the 
right  one.  Both  kidneys  were  atrophic,  weighing  100  grams 
each,  the  loss  being  principally  in  the  cortex. 

After  proper  hardening  for  the  various  Nissl,  Weigert, 
Marchi,  and  other  stains,  sections  of  the  entire  nervous  system 
were  made  and  studied.  The  results  obtained  were  to  a  degree 
remarkable,  and  for  the  sake  of  convenience  may  be  separated 
into  three  categories.  (1)  Lesions  appertaining  to  the  blood 
vessels,  (2)  those  of  the  proper  nerve  elements,  and  (3)  those 
belonging  to  the  membranes  surrounding  the  encephalon  and 
cord. 

There  being  some  difference  in  the  intensity  of  the  vascular 
lesions  in  the  several  portions  of  the  nervous  system,  it  is 
perhaps  better  to  describe  the  appearances  in  the  several 
sections  in  detail.  Those  of  the  arteries  of  the  cord  being 
the  best  defined  will  be  first  studied. 

The  arteries  and  veins  contained  in  the  pia  mater  are  all 
immensely  thickened,  but  the  morbid  process  varies  consider- 
ably in  its  histological  characters  in  different  vessels.  In  the 
largest  arteries,  for  example,  in  the  arteria  spinalis  anterior, 
the  iutima  is  approximately  normal,  while  the  middle  lamina 
is  greatly  hypertrophied.  In  this  latter  layer  the  nuclei  are 
too  numerous,  though  few  of  them  correspond  in  morphologi- 
cal characters  to  the  nuclei  of  smooth  muscle  cells.  The 
adventitia  shows  no  alteration  either  in  respect  to  its  nuclei, 
or  to  the  connective-tissue  fibres. 

In  a  few  arteries  running  longitudinally  in  the  cord's 
envelope  the  endothelium  and  fenestrata  have  separated  from 
the  muscularis — probably  a  post-mortem  change — while  the 
latter  layer  has  assumed  a  coarsely  fibrous  aspect,  and  holds 
but  few  nuclei  of  any  kind.  The  fibres  making  up  the 
former  muscular  layer  are  arranged  in  a  convoluted  fashion, 
resembling  to  some  extent  the  iufoldiugs  of  a  fenestrata,  and 
on  a  superficial  examination  the  whole  layer  might  be  taken 
for  a  multiplied  membrana  elastica.  That  such  is  not  the  case 
is  readily  determined  by  the  fact  that  a  perfect  lamina  is 
often  found  internal  to  the  fibrous  middle  layer. 

In  a  few  of  the  medium-sized  arteries,  the  lumen  is  com- 
pletely closed,  solely  from  an  overgrowth  of  the  middle 
layer.  The  fibrous  tissue  composing  this  media  shows 
no  evidence  of  a  hyaline  degeneration. 

The  contents  of  the  lumen  of  such  vessels  as  are  not  obliter- 
ated are  interesting.  With  eosin  hematoxylin  or  the  Van 
Gieson  stain,  the  whole  canal  is  seen  to  be  filled  with  a 
material  containing  no  blood  cells,  and  homogeneous  except 
for  a  faint  granulation.  In  preparations  by  other  stains,  this 
homogeneous  substance  is  found  to  contain  a  few  epithelioid 
cells  with  round  nuclei.  Naturally,  vessels  that  are  entirely 
obliterated,  or  have  their  lumen  filled  by  a  partly  organized 
mass,  were  in  the  minority,  the  greater  number  having  suffi- 
cient blood-carrying  capacity  to  perform  a  portion  of  their 
vital  functions. 
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The  smaller  arteries  also  present  considerable  variation  in 
their  structural  conditions.  A  majority  have  walls  thickened 
in  the  same  manner  as  is  present  in  the  larger  ones,  while  with 
others  there  is  a  minor  though  distinct  degree  of  hyaline 
degeneration  of  the  middle  coat— it  now  assuming  a  yellow- 
brown  tint  with  picric-acid  fuchsin.  When  this  hyaline  con- 
dition is  preseut,  the  nuclei  are  sparse  and  deformed.  In  a 
few  arteries  the  elastica  is  reduplicated,  or  even  quadrupli- 
cated, while  at  the  same  time  the  lumen  is  so  narrowed  as  to  be 
obliterated  here  and  there,  or  the  small  opening  internal  to 
the  intima  is  filled  with  a  mass  of  epithelioid  cells,  in  which 
stainable  nuclei  are  uncommon. 

The  walls  of  the  larger  veins  are  almost  as  thick  as  those  of 
the  arteries,  but  the  lumen  is  dilated  rather  than  narrowed, 
and  often  with  an  irregular  outline. 

The  root  fibres  of  the  entire  cerebrospinal  axis  contain 
numbers  of  thickened  vessels,  some  patulous,  some  obliterated. 
Many  of  these  vessels  show  a  considerable  degree  of  hyaline 
alteration  of  the  muscularis.  Nowhere,  however,  do  the  nerve 
bundles  present  any  considerable  augmentation  of  the  con- 
nective-tissue elements. 

At  one  point  surrounding  an  artery  coursing  longitudinally 
in  the  meninges,  just  outside  of  the  external  margin  of  the  left 
Burdach  column,  lies  a  nodule  of  disintegrated  round  cells, 
which  bears  much  resemblance  to  a  gummatous  neoplasm, 
which  after  growing  a  certain  extent  had  degenerated.  The 
size  of  this  new  formation  was  very  small. 

The  walls  of  the  vessels  within  the  substance  of  the  cord 
were  also  greatly  thickened,  some  of  those  in  the  anterior 
horns  being  visible  to  the  naked  eye.  Others  in  the  medul- 
lated  regions  are  almost  equally  large.  Everywhere  there  is 
hypertrophy  of  the  vascular  walls,  principally  of  the  middle 
layer  and  at  times  it  is  difficult  to  distinguish  between  vein 
and  artery. 

The  vessels  appear  to  be  unduly  numerous  everywhere; 
there  is  no  actual  new  formation  of  vessels,  but  the  smallest 
arterioles,  even  the  capillaries,  are  so  thickened  as  to  be 
unusually  prominent  in  the  microscopic  field. 

This  condition  of  affairs  is  more  especially  true  for  the 
gray  horns  than  for  the  medullary  tracts.  The  horns  seem 
to  be  everywhere  strewn  with  vessels  of  all  sizes,  from  those 
noticeable  by  the  unaided  eye  to  enlarged  capillaries.  The 
region  containing  the  greatest  number  of  diseased  vessels  lies 
lateral,  on  both  sides,  to  the  gray  commissure  and  in  Clark's 
columns. 

There  was  considerable  variation  in  the  intensity  of  the 
vascular  disease  in  the  several  regions  of  the  cord  and  bulb. 
In  the  lumbar  and  cervical  levels,  while  the  morbid  process 
was  distinct,  it  had  not  the  same  severity  as  in  certain 
regions  of  the  medulla,  and  especially  in  the  lower  levels  of 
the  dorsal  cord,  where  the  lesions  seemed  to  have  reached 
their  acme  of  intensity. 

The  diseased  arteries  and  veins  within  the  nervous  tissues 
have  now  only  one  type  of  alteration.  The  intima  is  but 
slightly  affected,  a  little  thickening  of  the  subendothelial 
tissue  being  now  and  then  visible,  but  it  is  upon  the  media 
that  the  greatest  stress  of  the  pathological  condition  has 
fallen.     This  layer  is  greatly  thickened,  and  presents  either  a 


hyaline  or  fibrous  appearance,  according  to  the  intensity  and 
duration  of  the  process,  the  hyaline  degeneration  apparently 
preceding  the  fibrous  change.  In  some  of  the  vessels  the 
peculiarly  shaped  nuclei  of  the  muscular  structures  are  to  be 
seen  at  infrequent  intervals,  distorted  and  shrunken  to  such 
an  extent  as  to  be  hardly  recognizable.  In  others  no  nuclei 
at  all  are  to  be  found,  and  the  lamina  though  fibrous  is 
homogeneous  in  character.  With  the  Van  Gieson  stain,  the 
media  of  a  number  of  vessels  takes  on  a  red  coloring,  but  this 
is  diffuse  over  all  the  layers,  and  not  confined  to  the  middle 
one.  In  still  others,  the  stain  acts  differently;  the  intima 
and  adventitia  are  tinged  red,  while  the  muscularis  takes 
only  the  yellow  of  the  picric  acid,  and  appears  not  striated 
but  homogeneous. 

Externally  to  the  muscularis,  lymph  spaces  are  often  noted 
corresponding  to  local  dilatations  of  the  intravascular  space. 
These  sometimes  contain  a  few  leucocytes.  In  the  adventitia 
around  the  altered  vessels  there  is  little  or  no  morbid  change. 
It  is  not  unduly  thick  or  fibrous  in  character,  and  contains  a 
moderate  number  of  round  and  oval  nuclei.  In  eosin-hsema- 
toxylin  preparations  a  greater  degree  of  intimal  involvement 
is  noticeable.  There  is  distinct  though  slight  hypertrophy  of 
the  layer,  with  multiplication  to  a  limited  degree  of  the 
endothelial  cells.  The  lamina  are  nowhere  closed,  though 
there  may  be  great  thickening  of  the  media.  The  regular 
ring-like  appearance  of  the  lumen  is  rarely  disturbed. 

Vascular  lesions  in  the  cortex  and  ganglia  of  the  brain  are 
not  nearly  so  profound  as  in  the  cord,  though  here  and  there 
a  vessel  considerably  thickened  may  be  noted,  the  alteration 
affecting  principally  the  middle  layer. 

In  the  meninges  of  the  encephalon  fairly  numerous  thick- 
ened arteries  are  to  be  seen.  They  are  not  equally  distributed 
everywhere,  but  occur  locally.  The  points  of  selection  in  the 
basal  regions  for  the  most  altered  vessels  are  in  the  nerve 
roots,  and  especially  in  the  arteries  lying  between  the  nerve 
bundles.  In  nearly  all  of  the  cranial  nerves  several  of  these 
pathological  vessels  are  to  be  seen,  though  it  is  only  rarely 
that  a  degenerated  nerve  fibre  is  to  be  discovered  near  them, 
with  the  exception  of  the  optic  nerve  tracts  where  all  the  fibres 
have  atrophied. 

The  arteries  of  the  integument  showed  precisely  the  same 
lesions  as  those  of  the  cord  and  meninges.  In  some  the  mor- 
bid process  is  more  extensive  than  in  others,  and  pronounced 
hyaline  changes  in  the  media  are  noticeable.  The  muscular 
nuclei  have  for  the  most  part  disappeared.  The  endothelial 
and  subendothelial  structures  are  slightly  hypertrophied. 

Lesions  of  the  nerve  elements  varied  in  direct  concordance 
with  the  severity  of  the  vascular  disease,  reaching  their  acme 
in  the  lower  portion  of  the  dorsal  cord  and  in  the  medulla. 
There  was  a  subsidence  of  the  acuity  of  the  process  in  the 
upper  region  of  the  cord  and  in  the  cortex  cerebri.  All  the 
changes  of  a  pathological  nature  were  strictly  of  an  atrophic 
order,  and  of  these  the  fatty  pigmentary  degeneration  of  the 
cells  was  the  most  prominent.  Of  secondary  importance  was 
a  condition  of  simple  atrophy  of  the  entire  nerve  body  with 
shrinkage  of  the  protoplasm  and  nucleus.  The  lesions  of  the 
conducting  fibres  were  also  entirely  of  a  degenerative  type. 

Throughout  the  cord,  but  especially  in  the  dorsal  region, 
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many  of  the  cells  in  the  gray  horns  were  completely  filled  with 

coarse  yellow  pigment  grains,  among  which  a  shrunken 
nucleus  is  now  and  then  discernible.  No  nucleolus  is  visible 
in  the  atrophied  vesicles.  In  rather  infrequent  instances  the 
nucleus  is  pushed  to  the  periphery  of  the  cell.  The  cells  of 
the  columns  of  Clark  seem  to  have  suffered  more  severely  than 
elsewhere. 

in  those  cells  in  which  the  accumulation  of  pigment  is  not 
BO  considerable,  the  Xissl  bodies  are  coarse,  do  not  retain  their 
regular  arrangement  in  the  protoplasm,  but  are  irregularly 
distributed  throughout  the  substance.  At  times  these  gran- 
ula  also  show  a  tendency  to  group  themselves  together  at  the 
periphery  of  the  cell-body.  leaving  a  clear  ring  of  consider- 
able extent  around  the  neighborhood  of  the  nucleus.  In  still 
other  nerve  bodies  there  are  scattered  clumps  of  granula  in 
the  protoplasm,  with  large  spaces  in  between  devoid  of  any 
staiuable  substance.  Lying  among  these  better  preserved 
cells  are  others  that  are  shrunken  to  a  mass  of  fine  granular 
material  in  which  neither  nucleus  nor  nucleolus  is  visible. 

The  state  of  the  nucleus  varies  considerably  in  the  least 
damaged  cells.  In  a  majority  the  caryoplasm  and  chromatin 
particles  are  natural,  but  there  are  also  a  variable  number  in 
each  section  in  which  the  vesicle  has  the  appearance  of  being 
swollen,  aud  the  nuclear  substance  is  unstainable.  In  a  very 
few  instances  there  is  a  double  nucleolus  marking  the  presence 
of  an  irritative  process. 

In  the  upper  cervical  enlargement  and  medulla  the  state  of 
the  cells  was  almost  precisely  similar  to  that  at  the  lower 
levels,  though  a  larger  proportion  shows  a  normal  arrangement 
by  the  Nissl  methylene  blue.  In  a  considerable  number 
the  protoplasm  is  filled  with  masses  of  yellow  pigment,  which 
sometimes  covers  and  obscures  the  nucleus.  The  irregular 
disposition  of  the  Xissl  bodies  in  some  nerve  elements  is  shown 
with  great  distinctness,  but  in  others  the  granula  are  diffused 
throughout  the  cytoplasm,  and  their  ordinary  appearance  is 
(oat.  Quite  a  number  of  the  nuclei  exhibit  a  shrinkage  of 
their  volume  and  irregularity  of  contour.  The  vesicle  also 
has  a  tendency  to  retire  to  the  periphery  of  the  protoplasm. 

In  the  medulla,  there  were  cells  among  the  scattered  nuclei 
on  the  floor  of  the  ventricle  that  showed  displacement  and 
distortion  of  the  cell-nuclei,  but  pathological  cells  on  the 
whole  are  not  common,  and  few  of  the  nuclei  of  origin  of  the 
cranial  nerves  contain  any  considerable  numbers  of  them. 

In  the  higher  regions  of  the  medulla  oblongata  the  cell-nuclei 
are  much  more  frequently  displaced  than  lower  down,  and  the 
bodies  of  the  cells  show  greater  atrophy.  In  the  region  lateral 
to  the  V-shaped  point  of  the  ventricle  there  are  numerous 
heavily  pigmented  cells.  The  entire  cytoplasm  is  now  filled 
with  it,  and  the  nucleus  is  no  longer  visible.  Some  of  the  nerve 
elements  are  in  process  of  disintegration,  and  double  nucleoli 
are  by  no  means  infrequent  within  the  nuclear  ring.  The 
morbid  process  is  most  marked  in  the  nuclei  of  origin  of  the 
.\,  XI  and  XII  cranial  pairs.  Corresponding  with  the  degree 
of  cellular  degeneration  there  is  here  an  advanced  degree  of 
arterial  disease. 

In  the  anterior  portion  of  the  medulla  the  superior  olivary 
bodies  show  a  pathological  state,  in  that  their  cells  contain 
heavy  masses  of  pigment  equally  diffused  through  the  bodies. 


Elsewhere  the  accumulation  of  metaplastic  material  can  hardly 
be  said  to  be  greater  than  is  ordinarily  found  in  persons  of 

somewhat  advanced  age.  The  Xissl  bodies  are  fairly  well 
stained  in  such  cells  as  are  not  considerably  pigmented.  The 
cells  of  the  glossopharyngeal  nucleus  have  less  pigment  in 
them  than  any  other  nerve  elements  of  this  region. 

At  the  level  of  the  pons  the  cells  of  the  nucleus  acusticus 
dorsalis  are  filled  with  metaplastic  granules;  all  others  are 
freer  from  the  accumulation  of  grains  than  in  the  medulla. 
The  nuclei  in  the  cells  of  the  acusticus  are  displaced,  and  the 
outlines  of  the  vesicles  are  indistinct. 

Few  changes  can  be  determined  among  the  nerve  bodies  of 
the  cerebellum,  and  the  vascular  lesions  are  correspondingly 
slight. 

In  the  cortex  the  quantity  of  the  pigment  granules  in  the 
pyramidal  cells  was  not  above  the  normal,  and  is  not  diffuse 
but  confined  to  one  corner  of  the  cell.  The  nuclei  and 
nucleoli  are  perfect.  The  cells  of  the  corpora  striata  and 
lenticular  bodies  were  a  little  more  pigmented  than  those  of 
the  cortex  owing  to  the  more  extensive  vascular  implication. 

Taking  into  consideration  the  severity  of  the  vascular 
lesions  and  the  degree  of  pigmentary  atrophy  of  the  protoplasm 
of  the  nerve  bodies  consequent  thereto,  there  is  singularly 
little  degeneration  of  the  medullated  portion  of  the  neurone, 
aud  when  it  does  occur,  it  is  only  where  the  vascular  disease 
has  reached  its  maximum  of  intensity.  But  two  of  the 
cranial  nerves  showed  any  varicosity  or  atrophy  of  the  nerve 
fibres.  The  gray  degeneration  of  the  optic  nerves  had 
apparently  long  antedated  the  other  lesions,  being  far  more 
advanced.  Few  medullated  tubes  in  the  tracts  showed  any 
blue-black  coloring  with  the  Weigert  stain,  aud  all  were 
atrophied;  yet  there  was  a  very  trivial  thickening  of  the 
interstitial  connective  tissue  between  the  bundles  of  fibres, 
and  uo  multiplication  of  the  fixed  nuclei.  The  degeneration 
of  the  fibres  among  the  bundles  of  the  hypoglossal  nerve  was 
limited  to  a  single  strand,  and  was  probably  a  direct  conse- 
quence of  the  occlusion  of  an  artery  that  ran  longitudinally 
through  it. 

The  examination  of  the  root  fibres  of  the  superior  portions 
of  the  spinal  cord  was  negative.  In  the  dorsal  region  a 
greater  number  than  usual  of  small  medullated  tubes  were 
discovered,  and  some  of  these  were  blackened  by  the  Marchi 
stain,  but  altogether  the  number  was  inconsiderable.  No 
varicose  fibres  were  to  be  seen  anywhere. 

Within  the  substance  of  the  cord,  two  sclerotic  tracts,  both 
of  small  size  and  among  the  ascending  fasciculi  were  found. 
The  lumbar  cord  was  free  from  any  trace  of  medullary 
degeneration,  and  it  was  not  until  the  level  of  the  ninth 
dorsal  vertebra  was  reached  that  any  disease  of  the  white 
columns  became  manifest.  At  this  level,  a  small  area  of 
degenerated  fibres  first  becomes  visible,  situated  in  the  right 
column  of  Burdach  in  close  proximity  to  that  of  Goll.  The 
area  occupied  is  very  small.  It  was  at  first  entirely  separated 
from  the  pia,  but  soon  approached  it  more  closely,  and  finally 
touched  the  margin.  The  form  of  the  degenerated  tract  was 
irregularly  pyramidal,  the  base  broad,  lying  upon  the  external 
margin,  the  apex,  sharply  defined,  penetrating  more  deeply. 
Nearly  all  of  the  nerve  tubes  within  this  area  are  atrophied, 
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with  here  and  there  an  enlarged  axis  cylinder  among  them. 
This  degenerated  zone  disappeared  entirely  before  the  cervical 
enlargement  was  reached. 

A  few  millimetres  above  the  beginning  of  the  first  degener- 
ated tract  (at  the  level  of  the  lowermost  border  of  the  seventh 
dorsal  vertebra),  a  new  area  of  degeneration  was  noticed,  this 
time  in  the  left  postero-lateral  column.  At  first  it  appears 
under  a  magnification  of  80  diameters,  as  a  circular  patch  not 
larger  than  the  head  of  a  pin,  lying  close  to  the  Lissauer  zone 
though  not  within  the  indirect  pyramidal  tract,  and  well 
separated  from  the  external  border  of  the  cord.  Very  shortly 
it  enlarges,  and  assumes  a  wedge-shaped  form,  having  its 
broad  base  on  the  external  border  of  the  cord,  and  its  apex 
turned  towards  the  deeper  regions.  It  now  lies  well  within 
the  direct  cerebellar  fasciculus. 

Tn  the  lower  cervical  region,  the  sclerotic  area  broadens,  and 
at  the  same  time  moves  from  the  posterior  part  of  the  column 
to  a  position  almost  in  the  middle  of  the  lateral  region,  now 
occupying  a  place  along  the  posterior  edge  of  the  Gower's 
tract.  The  irregular  wedge-shape  is  retained  throughout  this 
region,  the  borders  of  the  degenerated  being  sharply  defined 
from  the  normal  tissue. 

In  the  uppermost  region  of  the  cervical  cord,  the  sclerotic 
zone  again  moves  slightly  forward  (ventrally)  until  it  comes 
almost  directly  into  the  Gower'  tract,  then  at  the  level  of  the 
lower  portion  of  the  pyramidal  decussation  it  decreases  per- 
ceptibly in  size,  and  at  length  becomes  reduced  to  a  narrow 
band  along  the  anterior  border  of  the  cord,  completely  within 
the  Gower's  bundle. 

The  sclerotic  tract  now  rapidly  decreases  in  size  until  it  is 
finally  lost  at  the  level  of  the  uppermost  portion  of  the 
decussation,  no  degenerated  fibres  being  found  in  the  direct 
cerebellar  tract  or  extending  in  the  direction  of  the  nucleus 
lateralis.  The  cells  of  this  nucleus  are  numerous,  not 
atrophied  in  the  least,  and  do  not  differ  in  any  way  from  those 
in  the  adjacent  nuclei  of  origin  of  the  nerve  roots.  Sections 
carried  through  the  medulla  aud  pons  failed  to  show  any 
further  degenerated  tracts.  Prom  the  lowermost  dorsal  to 
the  level  of  the  lower  cervical  enlargement,  the  fibres  contained 
in  the  posterior  commissure  were  much  less  numerous  than 
usual. 

Except  in  the  sclerotic  fasciculi,  an  examination  of  the 
neuroglia  cells  failed  to  show  any  participation  on  their  part 
in  the  morbid  process.  While  in  places  about  the  root  fibres 
of  the  nerves  or  origin,  the  pia  was  to  some  extent  thickened, 
this  alteration  was  never  considerable,  aud  w  hat  thickening 
there  was  of  the  membrane  was  dependent  upon  an  hyper- 
trophy of  the  fibre  elements  aud  not  upon  multiplication 
of  round  cells. 

To  recapitulate: — The  fundamental  pathological  basis  for 
the  various  nervous  phenomena  described  in  the  clinical  his- 
tory of  the  case  is  as  follows:  (1)  A  hyaline-fibrous  degenera- 
tion of  the  arterial  system  existed,  which  was  not  confined  to 
the  central  nervous  regions,  but  was  equally  evident  in  the 
roots  of  the  spinal  nerves  and  iu  the  skin  tissues.  The  degree 
of  alteration  varied  from  slight  thickening  of  the  muscular 
layer  to  complete  closure  of  the  lumen  from  hypertrophy  of 
the  middle  coat  of  the  vessel  walls.     The  morbid  change  was 


accordingly  not  uniform,  but  reached  its  maximum  of 
intensity  in  the  vessels  of  the  lower  dorsal  cord,  the  meninges 
of  the  bulb  and  cord,  aud  also  in  certain  of  the  root  bundles 
of  the  cerebro-spinal  nerves.  (2)  As  a  consequence  of  the 
vascular  lesions  there  were  degenerations  of  an  atrophic 
order  in  the  nerve  cells  of  the  gray  horns  of  the  cord,  more 
particularly  in  those  of  Clark's  column,  and  in  the  medulla 
oblongata.  To  this  alteration  in  the  central  nervous  substance 
at  least  a  portion  of  the  various  symptoms  must  be  attributed. 
Besides  the  principal  lesions  there  were  others  of  consider- 
able, though  minor  importance. 

The  degeneration  of  scattered  fibres  in  the  bundles  of  the 
spinal  and  bulbar  nerves  played  some  part  in  the  general 
symptomatology,  being  shown  during  life  by  the  lowering  of 
tone  as  regards  the  innervation  of  the  muscles,  as  well  as  by 
disturbances  of  the  functions  of  the  nerves  extending  from 
the  terminal  apparatus. 

The  sclerosis  of  a  portion  of  the  outer  zone  of  Burdach's 
column  would  siguify  that  fibres  ascending  through  the 
posterior  root  zones  were  degenerated,  though  the  small  area 
involved  shows  that  their  numbers  were  inconsiderable.  The 
lesion  of  the  tract  itself  has  but  little  significance,  the  fibres 
involved  belonging  to  short  inter-connecting  bands. 

The  lesion  of  the  direct  cerebellar  tract  is  not  only  of  more 
importance,  but  presents  some  rather  peculiar  features.  The 
absence  of  the  majority  of  the  medullated  fibres  from  the 
posterior  commissure,  over  considerable  regions  of  the 
medulla  spinalis,  favors  the  view  that  a  portion  of  the  cere- 
bellar bundle  is  formed  from  the  fibres  of  this  commissure. 
The  gradual  change  of  position  in  the  sclerotic  area  shows  also 
that  the  fibres — at  least  in  this  instance — do  not  proceed 
directly  upward  in  the  column,  but  are  gradually  diverted  as 
other  fibres  enter,  and  assume  a  more  and  more  anterior 
position  ;  and,  furthermore,  that  a  portion  of  the  fibres  are  lost 
in  the  upper  cervical  and  lower  regions  of  the  medulla  and 
do  not  proceed  to  higher  levels.  This  ending  of  the  ascend- 
ing fibres  has  been  ascertained  for  a  part  of  Gower's  bundle, 
but  is  not  usual  in  the  case  of  the  component  medullated 
fibres  of  the  direct  cerebellar  tract.  At  its  beginning,  the 
degenerated  area  almost  touched  the  left  posterior  root  zone, 
while  iu  the  upper  cervical  region  it  verged  upon,  if  it  did 
not  enter,  the  area  assigned  to  Gower's  bundle.  The  total 
disappearance  of  the  degenerated  area  at  the  lowermost  level 
of  the  medulla  may  be  considered  to  have  sufficient  anatomi- 
cal value  upon  which  to  base  the  theory  that  in  the  so-called 
direct  cerebellar  tract  other  fibre  bundles,  which  are  at 
present  unknown,  enter  into  its  formation,  and  that  these 
correspond  more  closely,  in  their  manner  of  termination, 
to  the  bundles  of  the  Gower's  system  than  to  those  of  the 
cerebellar  paths.  The  deportment  of  the  sclerotic  fascic- 
ulus may  also  give  rise  to  the  supposition  that  we  have  to  do 
more  here  with  an  undescribed  bundle,  running  from  the 
dorsal  to  the  uppermost  cervical  region. 

As  an  explanation  of  the  numerous  symptoms  of  the  case, 
it  would  appear  most  reasonable  to  suppose  the  existence  of  a 
disease-process  affecting  simultaneously  both  the  peripheral 
and  central  nervous  systems.  Assuming  that  the  arterial 
lesions  were  of  late  specific  origin — and  of  this  there  can  be 
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but  little  reasonable  doubt — a  chronic  progressive  involve- 
ment of  the  nutrient  channels,  here  and  there  leading  to 
marked  narrowing  or  even  to  closure  of  isolated  vessels, 
might  certainly  have  produced  just  such  a  train  of  symptoms 
as  was  present.  Of  primary  importance  would  be  the 
involvement  of  the  arteries  of  the  anterior  and  posterior  nerve 
roots  of  the  bulbo-spiual  system,  though  the  direct  lesions  of 
the  nutrient  supply  to  the  terminal  nerve  apparatus — which 
have  to  be  inferred  as  they  could  not  be  definitely  determined — 
would  be  of  equal  value.  This  inference  of  the  implication  of 
the  end-apparatus  is  justifiable,  since  the  arterial  degeneration 
in  the  skin  was  quite  extensive,  and  whenever  there  is  starv- 
ation of  a  nerve  tissue  there  result  pathological  reactions 
which  may  be  manifest  in  a  multitude  of  ways. 

The  slowly  progressive  character  of  the  symptoms  is  also 
consistent  with  the  theory  of  tissue-starvation.  All  the 
lesions  of  the  nerve  cells  of  the  cord  and  bulb  are  of  this 
type — atrophy  and  pigmentary  degeneration  from  malnutrition. 
Whenever  nutrition  is  at  a  low  ebb,  metaplastic  granules 
accumulate  in  the  protoplasm  of  the  cell. 

The  condition  of  the  optic  tracts — in  which  the  lesions  are 
identical  with  those  of  other  nerve  roots  except  that  they  are 
more  advanced— would  argue  that  the  thickening  of  the 
blood-vessels  was  of  long  standing,  and  that  only  when  the 
process  had  advanced  to  an  extreme  degree  did  any  definite 
symptoms  show  themselves.  This  is  exemplified  more  par- 
ticularly in  the  state  of  the  cortex  cerebri.     Though  in  this 


region  vascular  disease  was  manifest  and  diffuse,  it  had  not 
advanced  nearly  to  such  an  extent  as  in  the  gray  matter  of  the 
dorsal  cord  or  in  the  adjacent  meninges.  As  a  consequence, 
the  functions  of  the  cortex,  while  not  as  perfect  as  in  youth, 
were  not  reduced  to  the  same  low  level  as  those  of  the  cord 
and  bull). 

One  pathological  fact  should  be  remembered  in  considering 
the  clinical  symptoms,  namely,  that  it  is  not  necessary  for  a 
vascular  lesion  to  proceed  to  such  a  profound  degree  as  to 
cause  the  entire  shutting  off  of  the  nutrient  supply  before  a 
nerve  tissue  will  show  signs  of  deviation  from  its  normal 
functions.  With  a  reduced  supply  of  nutrient  plasma, 
definite  manifestations  of  nervous  exhaustion  are  brought 
about,  and  these  are  not  due  to  a  degeneration  of  the  compo- 
nent portions  of  the  neurone  which  is  visible  in  the  tissue 
after  death,  by  our  present  methods  of  preparation,  in  the 
form  of  morbid  alterations  of  the  cytoplasm,  axone  or  myelin. 
Long  before  this  stage  is  reached  the  entire  neurone  is  incap- 
able of  performing  its  natural  functions  in  an  efficient 
manner,  and  as  a  consequence,  anaesthesias,  parasthesias, 
diminution  or  exaltation  of  the  reflexes,  and  dulling  of  the 
special  senses  can  be  noted.  Almost  precisely  similar  results 
are  encountered  in  advanced  stages  of  progressive  paralysis, 
especially  in  the  syphilitic  cases  in  which,  when  vascular 
lesions  of  the  arteries  of  the  cerebrum  and  cord  have 
advanced  to  a  profound  degree,  there  is  a  gradual  but  progres- 
sive dulling  of  cutaneous  sensibilities  and  special  sensations. 


CONGENITAL  MALFORMATIONS  OF  THE  HEART  AS  ILLUSTRATED  BY  THE  SPECIMENS  IN 
THE  PATHOLOGICAL  MUSEUM  OF  THE  JOHNS  HOPKINS  HOSPITAL. 


By  W.  G.  MacCallcm,  M.  D.,  Assistant  in  Pathology. 


The  literature  on  the  congenital  malformations  of  the  heart 
is  very  extensive,  but  is  well  represented  by  the  works  of 
Eokitansky,*  Peacock,f  Bauchfuss  %  and  Vierordt§  That  of 
Eokitansky,  dealing  with  the  defects  of  the  septa,  is,  perhaps, 
the  foundation  of  our  accurate  knowledge  of  these  anomalies, 
while  Rauchfuss,  Peacock  and  others  have  added  greatly  to 
the  observations  of  anomalies  of  the  heart  in  general,  and 
have  done  much  to  determine  their  relations  to  one  another. 
Vierordt,  writing  in  the  light  of  the  more  recent  embryologi- 
cal  work  of  His  and  Born,  presents  the  whole  subject  in  the 
most  concise  and  lucid  way. 

The  following  is  intended  to  be  a  brief  synopsis  of  the  vari- 
ous malformations  to  serve  as  the  legend  to  the  photographic 
illustrations  which  are  taken  from  the  specimens  iu  the  patho- 
logical museum,  and  also  in  a  way  as  a  catalogue  of  those 
specimens: 


•Rokitansky:  Die  Defecte  der  Seheklewiinde  des  Herzens. 
Wien,  1875. 

t  Peacock  :  On  malformations  of  the  human  heart,  with  original 
cases.     London,  1853. 

X  Rauchfuss  :  Die  angeborenen  Entwicklungsfehler  des  Her/ens. 
Gerhardt's  Handb.  d.  Kinderkrankh.  Tubingen,  1878.  Bd.  IV,  1 
abth. 

\  Vierordt :     Die  Angeborenen  Herzkrankheiten.     Wien,  1898. 


A. — Open  foramen  ovale.  This  is  perhaps  to  be  considered  a 
malformation  only  when  the  defect  is  large,  as  it  is  so  extremely 
common  to  find  a  small  interauricular  opening  well  guarded 
by  the  valvnla  foraminis  ovalis.  Even  when  widely  open  in 
persons  who  have  reached  adult  life,  the  symptoms  it  produces 
are  indefinite  or  none.  It  may  occur  pure  or  in  association 
with  a  variety  of  other  defects.  The  symptoms  are  more 
definite  when  it  is  associated  with  mitral  insufficiency,  for  there 
is  then  pulsation  of  the  veins  of  the  neck.  The  so-called  par- 
adoxical embolism  is  the  result  of  the  passage  of  the  embolus 
through  the  open  foramen  into  the  systemic  arteries,  by  which 
means  the  sifting-out  action  of  the  pulmonary  circulation  is 
avoided. 

Fig.  1  allows  a  glass  rod  passed  through  the  foramen  ovale.  The  fossa 
ovalis  in  this  case  is  deep  and  the  valvula  foraminis  ovalis  hulged  into 
the  left  auricle.     It  was,  however,  able  to  completely  close  the  opening. 

B. — Defects  in  /lie  septum  ventriculorum.  Rokitansky  consid- 
ered the  pars  membranacea  as  derived  from  the  ventricular 
wall,  while  more  recent  writers  trace  its  origin  to  the  aortic 
septum;  defects  in  the  septum  are  most  commonly  in  this 
small  area,  the  "  undefended  space"  of  English  writers.  They 
may,  however,  be  at  other  points  in  the  septum,  seldom  near 
the  apex.  The  defect  seldom  occurs  pure,  but  is  oftenest 
associated  with  narrowing  of  the  pulmonary  orifice.     Cyanosis 
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appears  wheu  the  pulmonary  is  narrowed  (Roger's  disease), 
and  there  is  generally  a  single,  loud,  constant  murmur  in  the 
upper  median  precordial  region,  beginning  in  systole  and 
covering  both  sounds.  The  absence  of  a  murmur  in  diastole 
is  explained  by  the  covering  of  the  defect  by  the  tricuspid 
and  mitral  valves. 

Aneurismal  dilatation  of  the  membranous  portion  of  the 
septum  may  occur,  the  saccular  projection  appearing  in  the 
right  ventricle  underneath  the  tricuspid  leaflet  to  which  it  is 
often  attached.  This  sacculation  may  be  actually  perforated, 
hut  neither  of  the  two  specimens  in  this  collection  shows  this 
perforation. 

The  origin  of  this  condition  is  variously  explained  as  being 
due  to  arteriosclerosis,  differences  in  intracardiac  pressure, 
and  traction  by  the  adherent  tricuspid  leaflet. 

Fig.  2.  The  pars  menibranacea  septi  is  pierced  by  a  round  hole  about 
1  cm.  in  diameter.  The  pulmonary  orifice  in  this  case  was  narrowed 
by  a  thickening  and  contraction  of  the  valves. 

Fig.  3.  The  pars  membranacea  septi  is  in  this  case  bulged  into  the 
right  ventricle,  forming  a  saccular  projection  beneath  the  tricuspid 
valve.     The  mouth  of  this  sac  is  seen  just  below  the  aortic  valves. 

C. — Stenosis  of  pulmonary.  This  is  the  commonest  of  the 
malformations  of  the  heart.  It  is  explained  as  due  either  to 
abnormal  division  of  the  truncus  arteriosus  or  to  congenital 
inflammatory  disease.  The  narrowing  may  occur  in  or  above 
the  valves,  by  the  constriction  of  a  fibrous  ring  in  the  artery 
or  lastly  by  a  constriction  in  the  conus. 

It  is  often  associated  with  defects  in  the  septa.  The  right 
ventricle  is  hypertrophied  unless  the  pulmonary  is  completely 
atresic  and  the  septum  ventriculorum  closed. 

Clinically  there  is  cyanosis  with  various  sounds  on  auscul- 
tation, none  of  which  are  typical.  Often  there  is  a  loud  sys- 
tolic murmur  in  the  2nd  and  3rd  left  interspaces.  The  2nd 
pulmonary  sound  may  be  weak,  but  is  strong  if  the  ductus 
arteriosus  is  widely  open. 

The  so-called  "  Eechtslage  "  is  a  condition  in  which  extreme 
narrowing  of  the  pulmonary  orifice  is  associated  with  a  wide 
defect  in  the  septum  ventriculorum  and  a  shifting  of  the  aortic 
orifice  so  that  it  opens  directly  over  the  septum  and  thus  com- 
municates with  both  ventricles. 

Figs,  i  and  5.  "  Rechtslage."  A,  stenosed  pulmonary  orifice;  B, 
aorta  opening  into  each  ventricle;  C,  mitral,  and  D,  tricuspid  orifice. 
In  Fig.  5  a  rod  is  passed  through  the  left  ventricle  from  its  apex  into 
the  aortic  orifice.  The  figure  shows  the  aortic  orifice  as  seen  through 
the  right  ventricle. 

As  regards  the  general  idea  that  tuberculosis  of  the  lungs 
is  especially  frequent  in  cases  of  pulmonary  stenosis,  it  is 
found  by  a  consideration  of  the  statistics  that  while  tuber- 
culosis is  frequent  in  these  cases  it  is  not  relatively  more  so 
than  in  the  other  conditions  (of  heart  and  general)  that  pro- 
duce a  predisposing  depression  of  the  nutrition  of  the  pul- 
monary tissues. 

D. — Anomalies  in  the  division  of  the  truncus  arteriosus. 

1.  Persistence  of  truncus  due  to  a  failure  of  division. 

2.  Stenosis  or  atresia  of  the  pulmonary  from  the  defective 
course  of  the  dividing  septum. 

3.  Transposition  of  the  arterial  ostia. 


Rokitansky's  classical  work  on  the  transposition  of  the 
arterial  trunks  has  lent  a  great  theoretical  interest  to  this 
group;  but  as  the  collection  contains  no  representative,  no 
illustration  is  given.  With  transposition  of  vessels  we  may 
have  the  vessels  opening  from  their  proper  ventricles  or  from 
the  opposite  ventricles,  this  depending  on  the  behavior  of 
the  septum  membrauaceum,  which  by  a  change  in  its  relations 
may  correct  the  anomaly.  There  is  generally  extreme 
cyanosis,  but  this  may  be  prevented  by  a  widening  of  the 
bronchial  arteries. 

E. — Anomalies  in  the  semilunar  valves.  Anomalies  in  the 
semilunar  valves  occur  more  often  at  the  pulmonary  orifice 
than  at  the  aortic.  At  either  orifice  there  may  be  but  two 
segments,  or  on  the  other  hand  there  may  be  four  or  five. 
They  have  been  explained  as  due  to  an  excess  of  the  endo- 
thelial cushions  which  go  to  form  the  valves. 

F. — Anomalies  in  the  aorta.  The  ductus  arteriosus  may 
persist  as  an  open  communication  between  the  arterial  trunks 
with  hypertrophy  of  the  heart.  No  cyanosis  and  sometimes  a 
systolic  murmur  in  the  2nd  left  interspace. 

Stenosis  or  obliteration  of  the  aorta  near  the  entrance  of  the 
ductus  arteriosus  is  not  uncommon.  The  stenosis  assumes 
various  forms  and  relations  to  the  position  of  the  ductus — the 
point  of  predilection  is  in  the  isthmus  aortas.  The  pulmonary 
is  dilated  and  the  arch  of  the  aorta  and  the  arteries  springing 
from  above  the  structure  greatly  widened.  Collateral  circu- 
lation to  the  lower  portions  of  the  body  is  effected  by  anasto- 
moses between  the  internal  mammaries  and  intercostals.  The 
pathogenesis  of  the  condition  is  rather  obscure.  The  process 
is  by  some  thought  to  be  an  extension  of  the  obliterative 
changes  going  on  in  the  ductus. 

There  is  seldom  cyanosis;  sometimes  cedema:  the  super- 
ficial arteries  become  tortuous  and  pulsate  visibly,  there  is 
inequality  in  radial  and  femoral  pulse  and  often  a  systolic 
murmur  varying  in  its  location. 

Fig.  6.  Stenosis  of  aorta  (B)  just  below  entrance  of  ductus  arterio- 
sus (C).  A  is  placed  upon  the  widened  pulmonary  artery.  The  speci- 
men shows  great  dilatation  of  the  arterial  branches  and  arch  of  aorta 
above  the  stricture. 

G. — Anomalies  in  the  auricular  ventricular  valves.  The 
remaining  anomalies  are  chiefly  those  affecting  the  tricuspid 
and  mitral  valves,  and  these  cases  are  so  rare  that  it  is  difficult 
to  make  auy  general  statements  concerning  them. 

The  representative  of  this  group  in  the  collection  is  so  curi- 
ous that  it  seems  to  deserve  to  he  reported  in  some  detail. 

The  case  was  that  of  an  artist  who  had  always  been  blue 
and  who  died  at  the  age  of  30  of  pulmonary  tuberculosis. 
At  the  autopsy  there  was  found  to  be  a  chronic  tuberculosis 
of  the  lungs,  with  chronic  passive  congestion  of  the  viscera. 
The  heart  was  enlarged,  the  enlargement  being  especially  in 
the  right  side.  The  Eustachian  valve  is  found  to  persist  as  a 
large  apparently  functional  valve.  The  valvula  foraminis 
ovalis  also  persists,  but  is  not  competent  to  close  the  foramen 
ovale,  which  is  open  to  a  width  of  about  1  cm.  The  very  huge 
appendix  auriculas  opens  by  two  mouths  into  the  auricle, 
which  is  somewhat  constricted  near  its  middle  by  a  muscular 
ring. 
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The  tricuspid  valves  are  ballooned  out  into  the  right  ven- 
tricle and  have  apparently  become  closely  grown  together 
with  the  ventricular  wall.  Two  of  the  segments  are  visible 
against  the  interventricular  septum  and  toward  the  left — 
these  are  wrinkled  and  folded  membranes,  which  are  very 
soon  fused  with  the  ventricular  wall  and  are  apparently 
f unctionless.  The  remaining  segment  seems  to  furnish  the 
whole  membrane  which  lines  the  ventricular  wall  and  septum  ; 
and  below,  roofing  the  trabecular,  forms  the  floor  of  a  sort  of 
intervalvular  chamber.  This  chamber  opens  into  the  ventricle 
through  a  round  opening,  situated  toward  the  left,  just  below 
the  conns  arteriosus  and  guarded  by  a  flap-like  fold  of  the 
chamber  wall.  It  further  opens  through  several  small  open- 
ings, each  guarded  by  tiny  valves  which  are  furnished  with 
chorda;  tendineae  and  papillary  muscles.  The  pulmonary  artery 
is  slightly  narrowed,  and  the  ductus  arteriosus  persists  as  a 
cord,  but  otherwise  the  heart  is  approximately  normal. 

Ebstein  *  has  reported  a  case  in  which  the  malformation  of 
the  heart  coincides  in  every  detail  with  this  one,  and  although 
no  other  such  cases  are  reported  the  recurrence  of  the  mal- 
formation in  every  detail  suggests  in  a  way  that  cannot  be 
ignored  the  existence  as  a  cause  of  a  definite  sequence  of 
events.  A  possible  explanation  is  as  follows:  The  valves  are, 
of  course,  formed  on  the  medial  side  by  a  prolongation  from 
the  septum  intermedium — on  the  lateral  side  by  an  involution 
of  the  wall  of  the  auricular  canal.  If  in  an  early  stage  these 
endothelial  cushions  reach  a  greater  extent  than  normal,  and 
retain  their  attachment  to  the  muscular  trabecular,  they 
would  in  time  become  a  membrane,  supported  by  muscular 
trabecular.     This  might  occur  only  on  the  lateral  side,  the 


*  Ebstein.     Arch.  f.  Anat.  and  Phys.,'1866,  S.  238. 


valves  produced  from  the  septum,  developing  in  part  normally. 
The  free  edge  has  possibly  lost  its  muscular  attachment  as  a 
result  of  the  inefficiency  of  muscular  action  in  the  direction 
in  which  the  blood  stream  affects  it. 

The  association  of  pulmonary  tuberculosis  with  this  mal- 
formation (also  observed  in  Ebstein's  case)  is  interesting  in 
connection  with  what  was  said  above  as  to  pulmonary  stenosis. 
Naturally  the  effect  of  such  an  insufficiency  of  the  tricuspid — 
for  the  mere  presence  of  a  large  inner  chamber,  acted  upon 
by  the  contraction  of  the  ventricle,  but  not  guarded  from  the 
auricle  constitutes  an  insufficiency — is  the  same  as  that  of  the 
pulmonary  stenosis  in  producing  a  poor  nutrition  of  the  lung 
tissue.  The  compensating  persistence  and  development  of  the 
Eustachian  valve  is  also  to  be  noted. 

Figs.  7  and  8  illustrate  this  malformation.  Fig.  7  shows  the 
right  auricle  and  ventricular  portion  of  the  heart  laid  open.  The  open 
foramen  ovale  (A),  and  the  two  mouths  of  the  auricular  appendix  are 
readily  seen ;  B  points  to  the  large  round  opening  into  the  ventricle ; 
C,  the  apical  portion  of  the  functional  ventricle;  D,  the  medial  leaflets 
of  the  tricuspid  valve. 

In  Fig.  8,  the  conus  arteriosus  pulmonalis  is  laid  open,  showing 
the  larger  portion  of  the  functional  right  ventricular  cavity  with  the 
opening  B  just  below  the  pulmonary  orifice  and  guarded  by  the  flap- 
like valve. 

In  connection  with  several  malformations,  it  may  be  stated 
that  the  theories  as  to  their  origin,  ascribed  them  formerly 
either  to  a  true  congenital  malformation,  or  to  a  fcetal 
endocarditis.  The  majority  of  authors,  however,  now  lean  to 
the  view  that  the  role  of  foetal  endocarditis  is  relatively  unim- 
portant, and  that  the  vegetations  so  often  seen  on  malformed 
valves,  on  the  edges  of  septal  defects,  etc.,  are  to  be  explained 
as  the  result  of  the  predisposition  of  such  malformed  parts 
to  inflammatory  processes. 


SUMMARIES  OR  TITLES  OF  PAPERS  BY  MEMBERS  OF  THE  H0S1TAL  AND  MEDICAL  SCHOOL 
STAFF  APPEARING  ELSEWHERE  THAN  IN  THE  BULLETIN. 


Thomas  R.  Brown,  M.  D.  Internal  Medicine. — Maryland 
Medical  Journal,  February,  1900. 

Robert  Reuling,  M.  D.  Pathology. — Maryland  Medical 
Journal,  February,  1900. 

Hugh  H.  Young,  M.  D.  Surgery. — Maryland  Medical  Jour- 
nal, February,  1900. 

William  Osler,  M.  D.,  and  Thomas  McCrab,  M.  D.  Latent 
Cancer  of  the  Stomach. — Philadelphia  Medical  Journal, 
February,  1900. 

Henry  J.  Berkley,  M.  D.  General  Pathology  of  Mental 
Diseases. — American  Journal  of  Insanity,  January,  1900. 


Henry  J.  Berkley,  M.  D.  Transitory  Alienation  Following 
Distressing  Pain. — American  Journal  of  Insanity,  January, 
1900. 

William  Osler,  M.  D.  After  Twenty-Five  Years. — Montreal 
Medical  Journcd,  November,  1899. 

Patrick  Cassidy,  M.  D.  Report  of  a  Severe  X-Ray  Injury. 
— Medical  Record,  February  3,  1900. 

Irving  Phillips  Lyon,  M.  D.  The  Inoculation  of  Malaria 
by  the  Mosquito. — Medical  Record,  February  17,  1900. 

Lewellys  F.  Barker,  M.  D.,  and  Joseph  Marshall 
Flint.  A  Visit  to  the  Plague  District  in  India. —  The  New 
York  Medical  Journal,  February  3,  1900. 


THE  JOHNS  HOPKINS  HOSPITAL  BULLETIN. 

The  Hospital  Bulletin  contains  details  of  hospital  and  dispensary  practice,  abstracts  of  papers  read  and  other  proceedings  of  the 
Medical  Society  of  the  Hospital  reports  of  lectures,  and  other  matters  of  general  interest  in  connection  with  the  work  of  the  Hospital 
It  is  issued  monthly. 

Volume  XI  is  now  in  progress.    The  subscription  price  is  $1.00  per  year.     The  set  of  ten  volumes  will  be  sold  for  $20,00. 
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PROCEEDINGS  OF  SOCIETIES 

THE  JOHNS  HOPKINS  HOSPITAL  MEDICAL  SOCIETY. 


Monday,  February  5,  1900. 

The  meeting  was  called  to  order  by  the  President,  Dr.  H. 
M.  Thomas. 

Exhibition  of  Patients.— Dr.  W.  B.  Platt. 

Case  1. — Infant,  seven  months  old,  came  to  the  Garrett 
Hospital  when  five  months  of  age  with  a  sinus  just  below  the 
right  eye  and  a  history  that  pus  occasionally  escaped  from 
the  right  nostril.  An  examination  showed  an  empyema  in 
the  right  antrum  with  necrosis  of  the  bony  wall  in  at  least 
two  places.  The  sinus  above  had  caused  contraction  of  the 
lower  eyelid.  There  is  also  an  opening  into  the  nose  appar- 
ently one-eighth  inch  in  diameter.  I  removed  a  molar  tooth  as 
the  best  way  of  getting  a  free  opening  into  the  antrum  to 
clean  it  out.  The  child  improved  immediately,  the  sinus 
above  healed  up,  and  the  discharge  was  not  more  than  a  drop 
a  day,  and  the  child  was  sent  home.  A  small  piece  of  necrosed 
bone  was  also  removed  from  the  alveolus. 

The  child  returned  in  seven  weeks  with  the  history  of  a 
recurrence.  Pus  now  escapes  through  the  right  nostril  and 
from  the  sinus  below  the  right  eye.  I  do  not  find  any  record 
of  cases  similar  to  this  in  infants,  and  the  exact  cause  is  not 
clear.  It  may  be  an  osteomyelitis.  The  probability  is  that 
there  was  an  abnormally  large  opening  from  the  antrum  into 
the  nose  which  became  infected  during  child  birth,  with  sub- 
sequent involvement  of  the  delicate  bone  wall. 

Case  2. — This  boy,  seven  years  old,  has  a  curious  defect,  a 
hole  J  inch  in  diameter  in  the  palatoglossus  muscle  of  the  left 
side.  There  is  every  reason  to  believe  that  it  is  a  congenital 
defect.  Of  course,  one  may  suppose  it  a  case  of  congenital  or 
inherited  syphilis,  but  in  view  of  the  frequent  defects  in  the 
development  of  the  soft  palate,  it  is  probably  one  of  this  kind. 

Case  3. — This  is  a  case  of  congenital  hip-joint  dislocation. 
The  girl,  six  years  old,  was  sent  to  the  Garrett  Hospital  from 
Virginia,  with  the  history  that  she  had  always  limped,  and 
became  fatigued  on  prolonged  exertion.  An  examination  of 
the  right  limb  will  show  you  that  it  is  not  hip-joint  disease. 
She  has  perfect  mobility,  not  the  slightest  hampering  of  the 
movements  of  the  limb  and  no  bowing  up  of  the  lumbar  region 
on  flexion  of  the  thigh  on  the  pelvis.  On  first  looking  at  it  I 
thought  of  infantile  paralysis,  because  the  whole  limb  is 
somewhat  atrophied  in  appearance  as  compared  with  the 
other.  The  distance  from  the  right  anterior  superior  spine 
to  a  horizontal  line  drawn  through  the  right  trochanter  is 
three-quarters  of  an  inch  less  than  corresponding  measure- 
ments on  the  left  side.  On  drawing  down  the  right  thigh  limb 
and  letting  it  go  we  get  a  distinct,  though  slight,  telescoping. 

What  is  to  be  done  with  children  of  this  sort?  If  the 
telescoping  amounts  to  three  or  four  inches,  if  the  gait  is  very 
bad,  or  fatigue  or  pain  follows  moderate  exertion,  an  operation 
must  be  done.  Statistics  show  that  after  two  or  three  years 
the  hip  in  many  cases  again  telescopes.  A  man  of  large 
experience  has  said  that  fifty  per  cent,  of  the  operated 
cases  relapse.     This  little  girl  walks  and  runs  so  well  that  we 


have  tried  only  massage  to  increase  the  strength  of  the 
gluteal  muscles.  Some  cases  have  done  well  by  use  of  the 
ordinary  hip-joint  apparatus  to  keep  the  hip  extended  and 
pressed  into  the  socket  for  some  months.  A  certain  number 
of  these  cases  never  have  anything  more  than  a  slight  limp. 

Changes  in  the  Cells  of  the  Nucleus  Dorsalis  resulting  from 
Pressure  upon  the  Upper  Portion  of  the  Spinal  Cord. — 

Dr.  Barker. 

The  specimen  is  from  a  case  of  compression  of  the  upper 
part  of  the  thoracic  cord,  the  section  being  taken  from  the 
lower  part  of  the  thoracic  portion.  It  will  be  recalled  that 
the  thoracic  portion  of  the  cord  is  characterized  by  the 
presence  of  a  column,  or  nucleus,  of  gray  matter  on  each  side 
called  Clarke's  nucleus,  or  the  nucleus  dorsalis.  The  cells  in 
this  nucleus,  give  off  axis-cylinder  processes  which  run  out 
into  the  dorsolateral  region  of  the  cord  and  then  turn 
upward,  ascending  through  the  cord  to  the  cerebellum,  the 
whole  bundle  being  known  as  the  fasciculus  spinocerebellaris 
dorsolateralis,  or  direct  cerebellar  tract.  If  one  cuts  through 
a  medullated  axoue,  there  result  changes  in  the  whole  neurone. 
If  the  axone  of  a  neurone  be  cut  anywhere  between  its  cell- 
body  of  origin  and  the  end  of  its  axis-cylinder  process,  the 
nucleus  becomes  displaced  in  the  cell-body,  assuming  an 
eccentric  position,  usually  very  close  to  the  axone  hillock;  in 
addition  to  this  change  the  tigroid  masses,  or  Nissl  bodies, 
break  down  into  very  minute  granules,  like  fine  dust,  which 
become  diffused  through  the  cell.  If  the  ulnar  nerve,  for 
example,  be  cut,  one  finds  in  the  spinal  cord  that  all  the  cells 
which  give  origin  to  the  fibers  of  the  ulnar  nerve  show  this 
peculiar  form  of  degeneration — so-called  "reaction  at  a 
distance."  If  then  the  cells  of  Clarke's  nucleus  send  their 
axones  to  the  cerebellum,  we  should  expect,  in  compression  of 
the  upper  thoracic  cord,  to  find  this  change  below  the  lesion, 
in  all  the  cell-bodies  which  send  their  axis-cylinder  pro- 
cesses to  a  part  of  the  cord  above  the  lesion.  Accordingly 
sections  from  this  cord  below  the  lesion  ought  to  show 
degeneration  of  the  cells  of  Clarke's  nucleus.  The  specimen 
under  the  microscope  illustrates  the  alterations  well.  The 
cells  show  the  change  described  in  varying  degrees  of 
intensity.  I  have  before  pointed  out  the  occurrence  of  similar 
changes  in  the  nucleus  dorsalis  in  inflammations  of  the  soft 
meninges  {Brit.  M.  J.,  Loud.,  1897,  ii,  pp.  1839-1841).  The 
superficial  position  of  the  fibers  of  the  direct  cerebellar  tract 
makes  it  especially  liable  to  injury. 

Area  of  Necrosis   in    Internal   Capsule  in  Typhoid   Fever. — 

Dr.  Barker. 
It  was  not  easy  to  make  out  the  lesion  when  the  brain  was 
first  cut  up.  The  brain  was  put  into  formaline  immediately 
after  its  removal  and  was  divided  by  the  method  of  Petri 
some  days  later.  On  cutting  through  the  brain  it  was  found 
that  the  formaline  had  not  penetrated  the  whole  substance  of 
each  hemisphere,  there  being  a  large  area  that  was  soft.  No 
definite  area  of  necrosis  was  made  out.  In  view  of  the  marked 
clinical  symptoms  it  seemed  necessary  to  keep  the  tissue  of 
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the  right  side  for  microscopic  examination.  These  pieces 
were  put  back  into  the  formaline  in  order  to  complete  the 
hardening. 

The  hardening  has  now  become  complete  and  the  lesion  is 
perfectly  well-defined  and  easily  visible.  It  is  an  ana  of 
softening  in  the  upper  part  of  the  right  internal  capsule,  ahoul 
the  size  of  a  small  hickory  nut,  situated  just  lateral  from  the 
caudate  nucleus  a  little  medial  and  slightly  dorsal  from  the 
upper  border  of  the  cortex  of  the  island  of  Reil. 

The  necrosis  must  have  involved  practically  all  of  the  fibers 
of  the  pyramidal  tract  on  the  right  side,  and  is  undoubtedly 
due  to  a  plugging  of  a  branch  of  the  artery  supplying  the 
area.  The  tissue  is  to  be  thoroughly  worked  up  microscop- 
i dally,  but  it  seemed  to  be  worth  while  before  cutting  the 
pieces  into  sections  that  the  gross  lesion  should  be  presented 
to  the  Society. 

Poisonous  Snakes. — Dr.  Kelly. 

Dr.  Kelly  concluded  his  demonstration  of  the  poisonous 
snakes  of  North  America  by  exhibiting:  2  specimens  of 
Elaps  fulvius,  one  of  which  had  caused  the  death  of  a  man 
by  biting  him  in  the  hand  ;  1  boa  constrictor  (young)  showing 
remarkable  difference  from  native  snakes  in  the  fine  bead-like 
appearance  of  the  body  due  to  the  scales  in  S3  rows,  and  the 
peculiar  pear-shaped  head  also  covered  with  minute  scales; 
1  Sistrurus  miliarias,  or  ground  rattlesnake ;  2  large  dia- 
mond-back rattlesnakes  ;  1  living  moccasin,  Trigonocepkalus 
piscivorus  ;  1  mountain  blacksnake,  Bascanium  constrictor ; 
and  casts  of  snakes  made  by  Mr.  John  W.  Thompson,  of  the 
Philadelphia  Zoological  Gardens,  one  finely  colored  Texas 
copperhead,  one  very  large  diamond-back  rattlesnake,  and 
one  very  large  moccasin. 


NOTES  03V  NEW    BOOKS. 

An  Experimental  Research  into  Surgical  Shock.     By  George   W. 
Chile,  A.M.,  M.  D.,  Ph.D.    Svo.    pp.   160.    (Philadelphia :  J. 

B.  Lippincoll  Company,  1S98.) 

Due  mainly  to  the  leadership  of  the  German  and  French  schools 
of  pathology,  the  research  work  of  most  surgical  laboratories  in 
this  country  to-day  is  devoted  largely  to  the  investigation  of  prob- 
lems which  the  comparatively  modern  subjects  of  pathological 
histology  and  bacteriology  have  offered  for  solution.  In  conse- 
quence it  has  gradually  come  about  that  the  methods  of  investiga- 
tion best  known  to  the  physiologist  have  fallen  into  abeyance  in 
spite  of  the  valuable  data  relative  to  surgical  principles  which  may 
be  obtained  by  their  employment.  Prompted  by  some  preliminary 
research  conducte  1  in  the  laboratory  of  his  quondam  preceptor, 
Mr.  Victor  Horsley,  Dr.  Crile,  making  use  of  physiological  methods 
of  experimentation,  has  undertaken  an  investigation  concerning 
the  nature  of  surgical  shock  ;  a  subject  which  has  always  been 
somewhat  nebular  in  its  indefiniteness  and  offering  problems  the 
solution  of  which  can  only  be  approached  by  employing  these 
methods. 

The  results  of  this  excellent  piece  of  work  are  comprised  in  a 
small  volume  of  160  pages  which  received  the  Cartwright  Prize  in 
1897. 

The  essay  represents  the  results  of  entirely  personal  observations, 
and  in  this  lies,  perhaps,  the  chief  occasion  for  congratulation  ;  and 
yet,  on  the  other  hand,  for  criticism  of  the  author's  published  work, 
the  value  of  which,  considerable  a3  it  now  stands,  would  have  been 


greatly  enhanced  as  a  book  of  reference  had  the  bibliography  of  the 
subject  been  given,  and  the  comparative  results  of  other  investi- 
gators in  the  same  direction  been  cited.  A  cursory  review  of  the 
theories  of  shock  advanced  by  various  writers  is  contained  on  the 
introductory  four  or  five  pages  of  the  volume  without  references  to 
the  articles  which  have  evidently  been  consulted. 

After  a  brief  description  of  the  "Modes  of  investigation  and 
annotation  "  which,  though  original  with  the  author,  are  those  com- 
monly employed  in  the  physiological  laboratory,  the  chief  part  of 
the  essay  (100  pages)  is  given  up  to  the  detail  of  the  individual  pro- 
tocols of  the  148  experiments  upon  anesthetized  dogs. 

In  these  experiments,  observations  were  made  of  the  effects  upon 
the  respiratory,  cardiac  and  vascular  mechanism  of  all  conceivable 
forms  of  traumatism  upon  the  individual  tissues  and  organs  of  the 
body,  somatic,  splanchnic  and  neural.  These  experiments  evidence 
the  author's  thoroughness  and  ingenuity,  and  though  their  record, 
from  necessary  repetition,  makes  the  protocols  uninteresting  read- 
ing, an  excellent  index  renders  it  possible  to  abstract  data  from 
them,  otherwise  buried  in  the  mass  of  material,  which  will  be  of 
value  to  those  pursuing  similar  lines  of  investigation. 

The  author  has  given  an  interesting  summary  of  bis  experimental 
findings  in  the  latter  part  of  the  volume,  with  35  composite  charts 
of  manometric  readings,  illustrating  the  effects  produced  upon  the 
blood  pressure  by  the  various  experiments.  These  included  pro- 
cedures showing  the  rise  in  blood  pressure  consequent  upon  burn- 
ing the  skin,  injuries  of  the  periosteum,  dilatation  of  the  sphincter 
ani,  etc.;  procedures  showing  the  negative  effect  of  certain  man- 
ipulations, as  upon  the  joints:  procedures  showing  the  great 
"depressor"  effect  of  cutting  away  the  cerebral  hemispheres,  of 
manipulation  of  the  larynx,  the  testicle,  the  parietal  peritoneum, 
the  intestines,  etc.  It  was  furthermore  demonstrated  that  when  an 
animal  was  exhausted,  as  late  in  an  experiment,  and  with  shock 
present  or  pending,  the  application  of  stimuli,  ordinarily  produc- 
ing a  temporary  rise  in  blood  pressure,  under  these  circumstances 
would  be  followed  by  a  fall. 

Possibly, from  a  practical  standpoint,  the  most  valuable  suggestions 
from  Dr.  Crile's  work  originate  in  the  results  of  his  observations 
upon  the  "blocking"  effect  of  the  preliminary  local  administration 
of  cocaine  as  a  preventive  measure  toward  shock  in  anticipation  of 
those  peripheral  manipulations  which  ordinarily  have  a  marked 
depressor  effect.  This  is  most  strikingly  shown  in  one  of  the  com- 
posite charts  (near  page  127.  These  charts  unfortunately  are  not 
numbered)  which  illustrates  the  great  fall  in  blood  pressure  which 
ordinarily  follows  upon  manipulations  of  the  larynx,  and  the  in- 
hibitory effect  of  preliminary  cocainization  of  the  mucosa  upon  this 
fall. 

As  prophylactic  measures  toward  shock  the  author  emphasizes 
the  necessity  of  careful  hsemostasis  under  all  circumstances  ;  of 
atropine  in  operations  on  the  larynx  or  in  procedures  which  might 
cause  mechanical  stimulation  of  the  vagi ;  of  a  proper  respect  for 
tissues  and  the  avoidance  of  tearing  or  finger  dissections  unfortu- 
nately used  by  many  operators.  Precautions  toward  over  anes- 
thetization, especially  with  chloroform,  are  dwelt  upon  as  most 
likely  to  occur  in  those  operative  procedures  which  are  associated 
with  an  acceleration  of  the  respiratory  rate,  and  in  abdominal,  anal 
and  other  operations.  Emphasis  is  also  laid  upon  the  likelihood 
of  shock,  in  consequence  of  operations  in  the  gall-bladder  or  pyloric 
region,  due  to  pressure  on  the  venous  trunks,  diaphragm  and 
splanchnic  nerves.  He  truly  says,  "The  severity  of  shock  pro- 
duced in  abdominal  operations  is  in  direct  ratio  to  the  distance 
from  the  pelvis." 

Dr.  Crile  offers  nothing  new  in  the  matter  of  treatment,  believing 
that  small  and  frequently  repeated  hypodermic  injections  of 
strychnia  and  intravenous  saline  infusions  to  he  the  most  efficacious 
measures,  with  elevation  of  the  lower  extremities,  application  of 
heat,  etc.  Emphasis  is  rightly  given  to  the  fact  that  intelligent 
prevention  is  more  valuable  than  treatment. 
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In  the  etiological  factors  producing  shock  the  author  does  not 
seem  in  his  views  to  differ  widely  from  the  theories  proposed  by 
Fischer,  Goltz  and  Seabrook.  An  attempt  is  made  to  differentiate 
collapse  and  shock,  the  latter  being  regarded  as  especially  dependent 
upon  "  vasomotor  impairment  or  break  down,"  the  degree  of  shock 
being  proportionate  to  the  failure  of  the  pressor  action.  Factors, 
cardiac,  respiratory  and  hemorrhagic,  may  add  to  shock,  or,  if  their 
effects  are  severe  and  immediate,  may  produce  collapse.  Certain 
widespread  vasomotor  action,  as  that  following  section  of  the 
splanchnic  nerves,  may,  however,  produce  the  same  condition. 

Dr.  Crile's  work  is  important  in  the  effect  it  will  have  in  stimu- 
lating investigation  of  surgical  problems  on  physiological  lines.  It 
is  to  be  hoped  that  observations  by  the  methods  of  Nissl  will  be 
made  upon  the  histological  changes  in  the  medullary  nerve  centers 
and  ganglia  responsible  for  these  vasomotor  disturbances,  and 
also  that  mercurial  manometers,  constructed  so  as  to  be  applied  to 
the  extremities,  may  be  employed  in  surgical  operating-rooms  for 
the  purpose  of  recording  vasomotor  effects  and  changes  in  blood 
pressure,  and  to  indicate  impending  shock  more  definitely  than  at 
present  is  possible  through  the  medium  of  the  anasthetizer's  finger 
on  a  peripheral  artery.  Cushing. 

Essentials  of  Diseases  of  the  Skin,  including  the  Syphilodermata, 
arranged  in  the  form  of  Questions  and  Answers  prepared  es- 
pecially for  Students  of  Medicine.    By  Henry  W.  Stelwagon, 
M.  D.,  Ph.D.,  Clinical  Professor  of  Dermatology  in  the  Jefferson 
Medical  College,  etc.      Fourth    Edition,  thoroughly   revised. 
Illustrated.     (Philadelphia:  W.  B.  Saunders,  1899.) 
In  the  present  edition,  the  whole  book  has  been  subjected  to  care- 
ful scrutiny  and  revision,  and  the  text  has  undergone  numerous 
small  but  important  changes  in  order  that  it  may  reflect  the  present 
state  of  knowledge  of  cutaneous  diseases.     The  rarer  affections  like 
hydroa    vacciniforme,   blastomycetic    dermatitis,    and   erythema 
induratum   are  briefly   but   adequately    described.     The   book   is 
extremely  useful  to  students  of  medicine  who  wish  to  review  the 
subject. 

A  Text-Book  of  Embryology  for  Students  of  Medicine.  By  J.  C. 
Heisler,  M.D.  (Philadelphia:  W.  B.  Saunders,  1899.) 
The  work  thus  presented  to  us  is  an  attempt  to  supply  the  real 
need  of  a  concise  text-book  of  embryology,  written  in  the  English 
language,  and  planned  especially  for  the  average  medical  student 
who  is  learning  anatomy. 

A  few  words  will  characterize  the  book.  It  is  not  a  new  account, 
but  a  condensed  familiar  one.  It  is  a  fairly  straightforward  state- 
ment of  human  development,  such  as  one  might  write  who  was 
acquainted  with  anatomy,  and  who  wrote  the  embryological  story 
from  a  reliable  knowledge  of  four  or  five  well-known  textbooks  ; 
as,  for  instance,  Mark's  translation  of  Hertwig's  work  (the  influence 
of  which  is  very  strongly  manifest) ;  the  American  text-book  of 
obstetrics;  Minot's  embryology  ;  Piersol's  histology,  etc. 

The  press-work  is  good,  and  large-type  headings  are  convenient 
for  reference.  Comparative  references  and  discussions  are  elimi- 
nated wherever  possible  ;  making  it  easy  to  quickly  find  the  main 
facts  of  development  as  here  given  for  any  special  structure. 

The  weakest  portion  of  the  book  is  that  devoted  to  the  earlier 
phenomena  :  fertilization,  the  ovum,  maturation,  the  sperm,  cleav- 
age, germ-layers,  foetal  appendages,  etc. 

On  reading  these  pages  (and  the  same  is  true  of  other  sections), 
we  wonder  how  the  writer  of  a  text-book  to-day  can  be  satisfied 
with  such  an  antiquated  and  incomplete  resume\  Certainly,  there 
has  been  no  lack  of  remarkable  discoveries  and  well-founded  gener- 
alizations by  the  embryologists  and  cytologists  of  the  last  ten  years, 
from  which  to  formulate  a  modern  and  comprehensive  statement, 
however  brief. 
In  all  fairness  to  the  science  it  attempts  to  treat,  a  good  text-book 


should  be  at  least  up  to  date,  representing  the  most  recent  advances 
in  all  lines  of  investigation.  The  book  before  us  would  be  greatly 
improved  by  the  incorporation  of  what  is  found  to  be  valuable, 
after  a  judicial  sifting  of  the  original  contributions  of  recent  em- 
bryological research. 

We  must  not,  however,  be  too  severe  on  those  who  seek  to  adapt 
the  good  work  of  others  to  a  special  need— a  difficult  task.  Even 
if  the  result  be  little  more  than  a  fairly  clear  restatement  of  the 
conceptions  of  two  or  three  master  minds,  who  have  already 
brought  together  the  main  threads  of  research,  those  who  may  be 
introduced  to  the  subject  in  this  indirect  manner,  will,  at  any  rate, 
receive  many  valuable  and  reliable  facts.  H.  Mc.  E.  K. 

Essentials  of  Anatomy,  including  the  Anatomy  of   the  Viscera, 
arranged  in  the  form  of  Questions  and  Answers  prepared  es- 
pecially for  Students  of  Medicine-     By  Charles  B.  Nancrede, 
M.  D.,  Professor  of  Surgery,  etc.,  in  the  University  of  Michigan. 
Sixth  Edition,  thoroughly  revised  by  Fred.  J.  Brockw ay,  M.  D., 
Asst.  Demonstrator  of  Anatomy,  Columbia  University,  New 
York.    (Philadelphia  :  W.  B.  Saunders,  1899.) 
This  is  a  thoroughly  revised  sixth  edition  of  a  useful  little  book 
which  has  been  approved  by  long  service  in  medical  schools  and 
training  schools  for  nurses.     It  is  concise  without  the  sacrifice  of 
clearness,  and  the  excellent  illustrations  assist  the  text. 

The  Hygiene  of  Transmissible  Diseases  ;  their  Causation,  modes  of 
Dissemination  and  methods  of  Prevention.    By  A.  C.  Abbott, 
M.D.,  Professor  of  Hygiene  and  Bacteriology,  and  Director  of 
the  Laboratory  of  Hygiene.  University  of  Pennsylvania.    Illus- 
trated.    (Philadelphia:  W.  B.  Saunders,  1899.) 
As  the  title  indicates,  this  volume  of  300  pages  gives  an  account 
of  transmissible  diseases  with  details,  more  or  less  complete,  as  to 
their  proper  and  successful  management.    The  section  on  the  causa- 
tion of  disease  is  probably  the  most  satisfactory  and  philosophical 
of  the  whole  book.     It  treats  of  the  influence  of  age,  sex,  race, 
occupation,  density  of  population,  heredity  and  season,  upon  dis- 
eases in  general  ;  and  also  of  chemical,  physical,  mechanical,  para- 
sitic and  bacterial  agencies  as  exciting  causes  of  the  actual  develop- 
ment of  diseases.   This  section  is  well  illustrated  by  tables,  charts 
and  diagrams.    The  following  section,  on  the  causation,  modes  of 
dissemination  and  prevention  of  special  diseases,  contains  much 
information  as  to  diseases  which  are  transmitted  from  one  person 
to  another.    The  account  which  is  here  given  of  the  bacteriology 
of  transmissible  diseases  is  full  and   extremely   satisfactory,  as 
would  naturally  be  expected  from  so  accomplished  and  skillful 
an  observer.     The  sections  on  prophylaxis  and   disinfection  are 
also  valuable,  and  the  directions  which  they  contain  are  sensible 
and  practical.     The  book  is  well  calculated  to  meet  a  want  which 
has  long  been  felt  by  physicians  and  nurses. 

The  Bulletin  of  the  Ohio  Hospital  for  Epileptics,  Vol.  I,  Nos.  2 
and  3.  Gallipolis,  O.  The  Hospital,  1898. 
The  volume  consists  of  a  number  of  papers  by  Dr.  A.  P.  Ohlmacher, 
with  an  introductory  statistical  report  by  H.  C.  Butter,  manager  of 
the  hospital.  The  first  two  of  Dr.  Ohlmacher's  papers  form  an 
account  of  the  autopsies  in  cases  of  epilepsy  performed  during  his 
service,  which  he  prefaces  with  a  somewhat  detailed  description  of  a 
rather  ordinary  autopsy  technique.  In  these  cases,  special  attention 
has  been  directed  to  the  association  of  the  lymphatic  constitution 
with  epilepsy,  and  throughout  the  report  the  effort  is  made  to  show 
that  "idiopathic"  epilepsy  may  perhaps  be  the  direct  result  of  the 
presence  of  the  "  constitutia  lymphatica."  It  is  sometimes  diffi- 
cult to  follow  the  chain  of  arguments  which  connects  the 
lymphatic  constitution  with  epilepsy,  rhachitis,  tetany  and  ex- 
ophthalmic goitre  on  the  one  hand  and  with  the  causation  of 
gliomata  on  the  other. 
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Two  other  papers  are  concerned  with  the  description  of  various 
tumors  of  the  central  nervous  system,  with  secondary  epileptic 
symptoms.  It  is  to  be  regretted  that  amid  the  profusion  of  illus- 
trations there  are  no  drawings  of  the  microscopical  appearances  of 
the  tumors  to  supplement  the  descriptions.  In  the  fifth  paper,  there 
is  described  the  case  of  an  idiot  child  with  immense  thickening  of 
the  skin  and  subcutaneous  tissues  in  association  with  atrophy  of 
the  thyroid,  and  another  case  in  which  there  was  a  localized  area 
of  thickening  of  the  skin  without  thyroid  atrophy.  Finally,  the 
last  paper  is  devoted  to  the  description  of  tumors  occurring  in 
various  animals. 

The  report  is  marked  by  a  diffuseness  which  seems  unfortu- 
nately common  in  neurological  literature,  but  the  suggestions  con- 
tained are  very  worthy  of  confirmatory  work.  It  seems  especially 
desirable,  too,  that  such  work  on  comparative  pathology  as  is  em- 
bodied in  the  last  paper  should  be  more  extensively  carried  out. 


A  Manual  of  the  Practice  of  Medicine.     By  A.  A.  Stevens,  M.  D., 
of  Philadelphia.     (Philadelphia  :  W.  B.  Saunders,  1900.) 

This  is  the  fifth  edition  of  this  work,  which  shows  its  popularity. 
Any  extended  notice  regarding  the  book  is  unnecessary.  Dr. 
Stevens  has  succeeded  in  condensing  much  into  500  small  pages. 
The  material  chosen,  and  the  method  of  its  arrangement,  make  it 
one  of  the  best  books  of  its  kind. 


The  American  Year-Book  of  Medicine  and  Surgery,  edited  by 
George  M.  Gould,  M.  D.  Medicine.  (Philadelphia :  W.  B. 
Saunders,  1900.) 

The  current  volume  of  the  Year-Book  is  a  welcome  addition  to 
the  library  shelves.  In  these  days,  unaided  by  the  Index  Medicus, 
the  gleaning  of  the  fields  of  literature  has  become  a  heavy  and 
often  well-nigh  impossible  task.  In  this  the  series  of  volumes  of 
the  Year-Book  is  of  valuable  help.  The  work  is  too  well-known  to 
require  any  description  of  its  characteristics.  This  yearsees  a  new 
departure  in  the  division  of  the  work  into  two  volumes,  which  will 
be  found  most  convenient.  In  one  volume  it  was  growing  beyond 
the  bounds  of  easy  handling.  Dr.  Gould,  in  the  preface  to  the 
volume  on  Medicine,  notes  some  changes  in  the  editorial  staff. 
Dr.  Riesman  takes  charge  of  the  section  on  Pathology  in  place  of 
Dr.  Guiteras.  Drs.  Wilcox  and  Stevens  edit  the  department  of 
Materia  Medica  and  Therapeutics,  while  Dr.  Abel  is  succeeded  in 
Physiologic  Chemistry  by  Drs.  Hunt  and  Jones  of  Baltimore. 
The  present  volume  sustains  the  previous  high  character  of  the 
work.  Not  the  least  useful  feature  is  the  complete  index.  "We 
hope  the  work  is  having  the  pecuniary  recognition  that  it 
deserves. 


Letter,    Word    and    Mind-Blindness.     By    James    Hinshet.wood, 
M.  D.,  of  Glasgow.     (London  :  II.  K.  Lewis,  1900.) 

These  are  lectures  delivered  before  the  Glasgow  Medico-Chirur- 
gical  Society  which  appeared  in  the  Lancet  and  are  now  published 
in  a  book  of  85  pages.  The  writer  takes  up  the  general  subject  of 
visual  memory  and  then  discusses  the  various  groups  of  cases 
designated  in  the  title.  He  is  able  to  report  several  cases  of  bis 
own,  which  were  unaccompanied  by  derangements  of  the  auditory 
and  speech-motor  centers.  From  the  study  of  bis  cases  and  those 
in  the  literature,  the  writer  considers  that  there  are  separate 
cerebral  areas  for  the  usual  memory  of  numbers,  letters  and  \\  ords. 
The  lectures  are  well  and  clearly  written,  and  the  study  of  the 
cases  given  throws  light  on  an  exceedingly  interesting  subject. 
Dr.  Hinshelwood  shows  how  much  may  be  made  out  of  a  few  cases 
by  thorough  analysis. 


BOOKS   RECEIVED. 

Archives  of  Neurology  and  Psychopathology.  Vol.  II.  Nos.  1-2. 
1899.     8vo.    319  pages.     State-Hospitals  Press,  Utica,  N.  Y. 

Transaction*  of  the  Clinical  Society  of  London.  Volume  the  thirty- 
second.  1899.  8vo.  LVII-f- 296  pages.  Longmans,  Green  & 
Co.,  London. 

Transactions  of  the  Texas  State  Medical  Association.  Thirty-first 
annual  session  held  at  San  Antonio,  Texas,  April  25-28,  1899. 
8vo.  347  pages.  Von  Boeckman,  Schutze  &  Company,  Printers, 
Austin,  Texas. 

A  Manual  of  Modern  Surgery,  General  and  Operative.  By  John 
Chalmers  Da  Costa,  M.  D.  Second  edition.  With  386  illustra- 
tious.     1898.     8vo.     911  pages.     AV.  B.  Saunders,  Philadelphia. 

A  Text-Book  of  Materia  Medica,  Therapeutics  and  Pharmacology.  By 
George  Frank  Butler,  Ph.G.,  M.  D.  Third  edition,  thoroughly 
revised.  1899.  8vo.  874  pages.  W.  B.  Saunders,  Phila- 
delphia. 

A  Text-Book  of  the  Practice  of  Medicine.  By  James  M.  Anders, 
M.  D.,  Ph.D.,  LL.  D.  Third  edition,  revised.  Illustrated. 
1899.     8vo.     1292  pages.    W.  B.  Saunders,  Philadelphia. 

A  Manual  of  the  Diagnosis  and  Treatment  of  the  Diseases  of  the  Eye. 
By  Edward  Jackson,  A.  M.,  M.  D.  With  178  illustrations  and 
2  colored  plates.  1900.  12mo.  604  pages.  W.  B.  Saunders, 
Philadelphia. 

A  Manual  of  the  Practice  of  Medicine.  Prepared  especially  for 
students.  By  A.  A.  Stevens,  A.M.,  M.  D.  Fifth  edition, 
revised  and  enlarged.  Illustrated.  1898.  12mo.  XV +  519 
pages.     W.  B.  Saunders,  Philadelphia. 

A  Text- Book  of  Diseases  of  Women.  By  Charles  B.  Penrose,  M.  D., 
Ph.D.  Third  edition,  revised.  Illustrated.  1900.  8vo.  531 
pages.     W.  B.  Saunders,  Philadelphia. 

Hints  on  Elementary  Physiology.  By  Florence  A.  Haig-Brown. 
With  twenty-one  illustrations.  IGmo.  1897.  XII  +  121  pages. 
P.  Blakiston,  Son  &  Co.,  Philadelphia. 

The  Medical  Annual  Synoptical  Index  to  Remedies  and  Diseases.  For 
the  twelve  years,  1887  to  1898.  12mo.  411  pages.  [1899.] 
John  Wright  &  Co.,  Bristol.  Simpkin,  Marshall,  Hamilton, 
Kent  &  Co.,  Ltd.,  London. 

Progressive  Medicine.  A  Quarterly  Digest  of  Advances,  Discoveries 
and  Improvements  in  the  Medical  and  Surgical  Sciences. 
Edited  by  Hobart  Amory  Hare,  M.  D.  Volumes  I,  II,  III,  IV. 
March,  June,  September,  December,  1899.  8vo.  Lea  Brothers 
&  Co.     Philadelphia  and  New  York. 

A  System  of  Medicine.  By  Many  Writers.  Edited  by  Thomas  Clif- 
ford Allbutt,  M.  A.,  M.  D.,  LL.  D.,  F.  R.  C.  P.,  F.  R.  S.,  F.  L.  S., 
F.  S.  A.  Volumes  VI,  VII,  VIII.  1899.  8vo.  The  Mac-Mil- 
Ian  Company,  New  York. 

Transactions  of  the  American  Ophthalmologic^  Society.  Thirty-fifth 
annual  meeting,  New  London,  Conn.  1899.  8vo.  469-592 
pages.     Published  by  the  Society,  Hartford. 

Saint  Bartholomew's  Hospital  Reports.  Edited  by  Norman  Moore, 
M.  D.,  and  D'Arcy  Power,  F.  R.C.S.  Vol.  35.  1900.  8vo. 
356  and  246  pages.     Smith,  Elder  &  Co.,  London. 

Transactions  of  the  Louisiana  State  Medical  Society.  Twentieth 
annual  session  held  at  New  Orleans,  La.,  May  16,  17,  18,  1899. 
8vo.     173  pages.     New  Orleans. 
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Practice  of  Medicine.  A  manual  for  students  and  practitioners. 
(Lea's  Series  of  Pocket  Text-Books)  by  George  E.  Malsbary, 
M.  D.  Series  edited  by  Bern  B.  Gallaudet,  M.  D.  Illustrated 
with  forty-five  engravings.  1S99.  12mo.  404  pages.  Lea 
Brothers  &  Co.,  Philadelphia  and  New  York. 

The  American  Year-book  of  Medicine  and  Surgery.  Collected  and 
arranged  with  critical  editorial  comments  by  S.  W.  Abbott, 
M.  D.,  Archibald  Church,  M.  D.,  e!  al.  Under  the  general 
editorial  charge  of  George  M.  Gould,  M.  D.  Two  Vols.  1900. 
Svo.     W.  B.  Saunders,  Philadelphia. 

Annual  and  Analytical  Cyclopmdia  of  Practical  Medicine.  By  Charles 
E.  de  M.  Sajous,  M.  D.,  and  one  hundred  associate  editors, 
assisted  by  corresponding  editors,  collaborators  and  corres- 
pondents. Volume  IV.  1S99.  4to.  622  pages.  The  F.  A. 
Davis  Co.,  Philadelphia,  New  York,  Chicago. 

Proceedings  of  the  New  York  Pathological  Society.  For  the  years 
1897  and  1898.  Svo.  XVIII  +  289  pages.  1899.  Printed  for 
the  Society. 

Seventh  Report  of  the  Slate  Veterinarian  of  Maryland.  December  1, 
1899.    Svo.     249  pages.     Baltimore. 

Essentials  of  Anatomy,  including  Anatomy  of  the  Viscera.  Arranged 
in  the  form  of  questions  and  answers.  Prepared  especially  for 
students  of  medicine.  (Saunders'  Question-Compends,  No.  3.) 
By  Charles  B.  Nancrede,  M.  D.  Sixth  edition,  thoroughly 
revised  by  Fred.  J.  Brockway,  M.  D.  1899.  12mo.  419  pages. 
W.  B.  Saunders,  Philadelphia. 

Essentials  of  Medical  Chemistry,  Organic  and  Inorganic.  Containing 
also  questions  of  medical  physics,  chemical  philosophy,  analy- 
tical processes,  toxicology,  etc.  Prepared  especially  for  students 
of  medicine.  (Saunders'  Question-Compends,  No.  4.)  By 
Lawrence  Wolff,  M.  D.  Fifth  edition,  thoroughly  revised  by 
Smith  Ely  Jelliffe,  M.  D.,  Ph.  D.  1899.  12mo.  222  pages. 
W.  B.  Saunders,  Philadelphia. 

Essentials  of  Diseases  of  the  Skin,  including  the  Syphilodermata.  Ar- 
ranged in  the  form  of  questions  and  answers.  Prepared 
especially  for  students  of  medicine.  (Saunders'  Question- 
Compends,  No.  11.)  By  Henry  W.  Stelwagon,  M.  D.,  Ph.  D. 
Fourth  edition,  thoroughly  revised.  Illustrated.  1896.  12mo. 
276  pages.     W.  B.  Saunders,  Philadelphia. 

MONOGRAPHS. 

The  following  papers  are  reprinted  from  Vols.  I,  IV,  V,  VI  and 
VIII  of  the  Reports,  for  those  who  desire  to  purchase  in  this  form: 
STUDIES  IN  DERMATOLOGY.     By  T.  C.  Gilchrist,  M.  D.,  and 
Emmet  Rixford,  M.  D.    1  volume  of   164  pages  and    41  full- 
page  plates.     Price,  bound  in  paper,  $3.00. 
THE  MALARIAL  FEVERS  OF  BALTIMORE.  By  W.  S.  Thayer, 
M.  D.,  and  J.  Hewetson,  M.  D.     And  A  STUDY  OF  SOME 
FATAL  CASES  OF  MALARIA.     By  Lewellys  F.  Barker,  M. 
B.     1  volume  of  280  pages.     Price,  in  paper,  $2.75. 
STUDIES  IN  TYPHOID  FEVER.    By  William  Osler,  M.  D.,  and 
others.     Extracted  from  Vols.  IV  and  V  of  the  Johns  Hopkins 
Hospital  Reports.     1  volume  of  481  pages.     Price,  bound  in 
paper,  $3.00. 

THE  PATHOLOGY  OF  TOXALBUMIN  INTOXICATIONS.  By 
Simon  Flexner,  M.  D.  Volume  of  150  pages  with  4  full-page 
lithographs.     Price,  bound  in  paper,  $200. 

THE  RESULTS  OF  OPERATIONS  FOR  THE  CURE  OF  IN- 
GUINAL HERNIA.  By  Joseph  C.  Bloodgood,  M.  D.  Price, 
in  paper,  $3.00. 

Subscriptions  for  the  above  publications  may  be  sent  to 

The  Johns  Hopkins  Press,  Baltimore,  Md. 


VOLUME  TO  CELEBRATE  THE  25TH  YEAR  OF  DR.  WELCH 
AS  A  TEACHER  AND  INVESTIGATOR, 

It  is  customary  in  Germany  for  the  pupils  of  a  great  teacher  to 
express  their  appreciation  and  gratitude  by  dedicating  to  him  a 
volume  of  their  contributions  to  learning.  The  pupils  of  Dr.  Wm. 
H.  Welch,  of  Baltimore,  have  decided  to  give  expression  to  their 
regard  for  him  in  a  similar  way  and  the  publication  of  a  volume 
to  mark  his  twenty-fifth  year  as  a  teacher  and  investigator  is  now 
in  progress. 

During  the  past  twenty-five  years  some  seventy-five  persons 
have  undertaken  investigation  under  Dr.  Welch's  leadership,  and 
nearly  half  of  these  will  contribute  to  the  volume  mentioned.  The 
edition  will  necessarily  be  limited  by  the  number  of  subscribers. 
An  early  announcement  of  the  publication  is  made  to  give  oppor- 
tunity for  subscription  so  that  the  committee  can  decide  upon  the 
number  of  copies  to  be  printed. 

The  volume  will  be  royal  octavo  in  size  and  will  contain  at  least 
five  hundred  pages  of  printed  matter.  It  will,  in  addition,  be 
illustrated  with  many  lithographic  plates  and  text  figures.  The 
price  has  been  fixed  at  five  dollars.  The  book  will  contain  contri- 
butions to  pathology  and  to  correlated  sciences  agreeing  in  scope 
with  that  of  the  leading  scientific  medical  journals. 

The  Committee  of  publication  consists  of  : 

A.  C.  Abbott,  University  of  Pennsylvania,  Philadelphia,  Pa. 

L.  F.  Barker,  Johns  Hopkins  University,  Baltimore,  Md. 

Wm.  T.  Councilman,  Harvard  University,  Boston,  Mass. 

Simon  Flexner,  University  of  Pennsylvania,  Philadelphia,  Pa. 

W.  S.  Halsted,  Johns  Hopkins  University,  Baltimore,  Md. 

A.  C.  Herter,  University  and  Bellevue  Hospital  Medical  College, 
New  York. 

Wyatt  Johnston,  McGill  University,  Montreal,  Canada. 

F.  P.  Mall,  Johns  Hopkins  University,  Baltimore,  Md. 

Walter  Reed,  Army  Medical  Museum,  Washington,  D.  C. 

Geo.  M.  Sternberg,  Surgeon  General's  Office,  Washington,  D.  C. 

All  communications  and  subscriptions  should  be  addressed  to 
Dr.  F.  P.  Mall  (Secretary),  Johns  Hopkins  University,  Baltimore, 
Md. 

Baltimore,  November  11,  1S99. 


HOSPITAL   PLANS. 

Five  essays  relating  to  the  construction,  organization  and 
management  of  Hospitals,  contributed  by  their  authors  for  the  use 
of  The  Johns  Hopkins  Hospital. 

These  essays  were  written  by  Drs.  John  S.  Billings,  of  the 
U.  S.  Army,  Norton  Folsom,  of  Boston,  Joseph  Jones  of  New 
Orleans,  Caspar  Morris,  of  Philadelphia,  and  Stephen  Smith,  of 
New  York.  They  were  originally  published  in  1875.  One  volume 
bound  in  cloth,  price  $5.00. 
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AX  UNUSUAL  METHOD  OF  PERFORMING  HYSTER0MY0MECT0MY. 

By  Otto  G.  Eamsay,  M.  D.,  Instructor  in  Gynecology,  Johns  Hopkins  University,  Baltimore,  Md. 


An  article  in  the  Johns  Hopkins  Hospital  Bulletin 
of  March,  1900,  by  Dr.  Kelly,  entitled  "A  Preliminary  Report 
on  the  Surgical  Treatment  of  Complicated  Fibroid  Tumors 
of  the  "Womb,  with  a  Description  of  Two  New  Methods," 
describes  two  unusual  methods  of  performing  hysteromyo- 
mectomy  in  difficult  cases,  which  reminds  me  of  a  somewhat 
similar  operation  I  performed  for  the  removal  of  a  myoma- 
tous uterus  on  September  23rd,  1898. 

The  patient,  admitted  to  The  Johns  Hopkins  Hospital  com- 
plaining of  "  tumors  of  the  womb,"  was  29  years  of  age,  and 
had  been  sick  for  about  seven  years,  beginning  at  that  time  to 
complain  of  abdominal  pains.  The  abdominal  tumor  was 
first  noticed  by  her  six  years  ago,  and  it  had  increased  in  size 
considerably  since  then. 

On  examination,  the  abdomen  was  found  distended,  espe- 
cially in  its  lower  portion,  by  a  symmetrical  tumor,  which,  on 
palpation,  was  found  to  be  composed  of  several  nodules,  the 
largest  measuring  about  15  by  15  cm. 

By  vaginal  examination,  a  rounded  tumor  was  felt  lying  in 
the  cul-de-sac  behind  the  cervix  and  extending  downward 
between  the  rectum  and  the  vagina  nearly  to  the  vaginal  out- 
let. The  cervix  could  not  be  found  by  the  vagina,  even  under 
ether,  being  displaced  above  the  symphysis,  and  the  tumor 
itself  was  lying  quite  firmly  pressed  against  the  symphysis, 
giving  the  impression  that  the  tumor  was  adherent  in   the 


cul-de-sac.  This  rounded  tumor  was  connected  directly  with 
the  masses  felt  through  the  abdominal  wall,  and  on  pressure 
through  the  vagina  the  abdominal  mass  could  be  moved 
slightly.  It  was,  however,  impossible  to  move  the  growth 
much  by  making  pressure  either  through  the  vagina  or 
through  the  rectum.      (See  Fig.  1.) 

Operation. — The  usual  median  incision  was  made,  taking 
the  precaution  to  enter  the  peritoneal  cavity  high  up  rather 
than  in  the  usual  position,  so  as  to  avoid  an  elevated  bladder. 
(Kelly.)  On  entering  the  peritoneal  cavity,  the  bladder  was 
found  displaced  upward,  and  when  the  incision  was  length- 
ened, it  was  seen  bulging  out  above  the  symphysis  pubis.  On 
examining  the  relations  of  the  tumor-mass  and  the  surround- 
ing structures  to  decide  in  what  manner  it  might  be  best 
attacked,  it  was  found  that  it  could  not  be  delivered  through 
the  incision  usually  made  in  a  hysteromyomectomy,  and,  on 
further  examination,  the  reason  for  this  was  discovered  to  be 
the  extension  of  the  growth  into  the  cul-de-sac. 

As  the  usual  transverse  operation  could  not  be  made,  the 
next  question  was,  by  what  new  plan  the  growth  might  be 
removed.  The  tubes,  with  the  broad  ligaments  and  ovaries, 
were  found  raised  up  but  lying  somewhat  anterior  to  the 
main  mass  of  tumor,  and  on  tracing  them  to  their  origin,  the 
tumor  was  found  to  have  arisen  entirely  from  the  fundus  and 
posterior  surface  of  the  uterus,  and  the  cervix  and  lower  por- 
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tion  of  the  body  of  the  uterus  could  be  recognized  lying  cov- 
ered by  the  bladder  on  the  anterior  surface  of  the  tumor 
proper.     (See  Fig.  2.) 

In  the  first  place,  the  vesical  peritoneal  reflection  onto  the 
uterus,  which  was  much  higher  than  usual,  was  definitely 
recognized  and  the  peritoneum  at  this  point  incised,  the  blad- 
der was  then  pushed  down  for  a  distance  of  5  or  6  cm., 
exposing  the  lower  portion  of  the  body  of  the  uterus  and  the 
cervix.  When  this  had  been  accomplished,  the  uterine  ves- 
sels on  each  side  could  be  felt  pulsating  distinctly  where  they 
passed  to  the  cervix.  The  plan  of  the  operation  which  I  then 
determined  to  follow  was  to  tie  the  uterine  vessels  on  both 
sides,  then  to  cut  across  the  cervix,  and  after  that,  to  deliver 
the  tumor  from  the  cul-de-sac,  thus  reversing  the  usual  steps 
in  the  operation.  I  first  freed  the  ovaries  from  the  tumor  by 
a  series  of  ligatures  near  the  uterine  cornu,  as  it  was  my 
iutention  not  to  remove  them  ;  this  was  easily  accomplished, 
as  their  relations  were  not  much  distorted  from  the  normal. 
The  uterine  arteries  were  tied  just  at  the  point  where  they 
curve  up  to  reach  the  cervix.  Then,  as  previously  deter- 
mined, the  uterus  was  cut  across  from  side  to  side,  thus 
loosening  the  tumor  entirely  from  its  cervical  and  broad 
ligament  attachments.  The  tumor  was  then  fixed  in  the 
abdominal  cavity  only  by  its  extension  into  the  cul-de-sac; 
on  attempting  to  raise  it  from  this  position,  it  was  found 
densely  adherent  to  the  whole  cul-de-sac  and  to  the  rectum 
posteriorly.  These  adhesions  were  carefully  separated  by 
raising  the  tumor  slowly  and  dividing  them  with  the  Angel- 
as they  came  into  view.  The  densest  adhesions  were  found 
between  the  rectum  and  the  tumor,  and  here  some  difficulty 
was  experienced  in  the  detachment,  though  a  slow  removal 
prevented  any  injury  to  the  rectal  coats.  After  removal  of 
tin- tumor  the  remainder  of  the  operation  was  carried  out  in 
the  usual  manner,  the  amputated  cervix  was  closed  in  with 
catgut  sutures,  and  the  bare  area  on  the  floor  of  the  pelvis  cov- 


ered by  drawing  the  anterior  and  the  posterior  layers  of  the 
peritoneum  together  with  catgut  sutures.  The  large  over- 
distended  bladder  was  left  puckered  over  the  cervix,  and  the 
wound  appeared  as  usual  after  a  normal  hysteromyomectomy. 
Several  oozing  points  on  the  rectum  were  checked  by  fine  cat- 
gut sutures,  the  peritoneal  cavity  was  cleansed  and  the  abdo- 
minal incision  closed  in  the  usual  manner. 

The  convalescence  was  normal,  save  for  a  slight  collection 
of  blood  above  the  stump  of  the  cervix  between  it  and  the 
bladder,  which  was  easily  evacuated  by  dilating  the  cervical 
canal,  otherwise  the  patient  recovered  in  a  perfectly  satisfac- 
tory mauuer. 

Remarks. 

The  chief  points  of  interest  in  this  case  are  the  peculiar 
developments  of  the  myomatous  tumor  from  the  posterior 
surface  of  the  uterus  and  its  extension  into  the  eul-de-sac ; 
the  upward  displacement  of  the  bladder  covering  the  whole 
anterior  surface  of  the  uterus,  and  the  method  of  attacking 
such  a  tumor. 

Such  a  growth  is  rarely  seen,  and,  therefore,  this  method  of 
operation  will  only  be  useful  in  a  certain  number  of  abnormal 
cases.  The  principle,  however,  would  seem  to  me  to  be  a 
good  one,  and  it  might  also  be  applicable  in  other  conditions 
besides  cases  of  posterior  myomatous  development.  Thus, 
for  instance,  in  densely  adherent  pelvic  structures,  or  in  cases 
with  large  pelvic  abscesses,  it  would  be  easier  to  separate  the 
bladder  from  the  uterus  anteriorly  where  there  are  usually 
but  few  adhesions,  and  to  tie  the  uterine  arteries  on  each  side 
before  any  attempt  is  made  to  remove  the  adherent  masses, 
thus  obviating  one  of  the  chief  difficulties  in  such  an  opera- 
tion, namely,  hasmorrhage  from  the  misplaced  or  with  difficulty 
accessible  uterine  artery. 

The  cervix,  in  these  cases,  could  be  cut  across  after 
tying  the  vessels,  and  a  point  of  leverage  obtained  to  remove 
more  easily  the  adherent  structures. 


A  SQUAMOUSCELLED  CARCINOMATOUS  DEGENERATION  OF  AN  OVARIAN  DERMOID  CYST; 

ALSO  AN  ADENOCARCINOMA  OF  THE  OVARY,  ASSOCIATED 

WITH  AN  OVARIAN  DERMOID  CYST. 

By  Lindsay  Peteus,  M.  D. 


(From  the  Gynecological  Department  of  The  Johns  Hopkins  Hospital.) 


Out  of  7,600  patients  admitted  to  the  wards  of  the  Gyne- 
cological Department  of  the  Johns  Hopkins  Hospital  since 
September,  1889,  (there  being  42  cases  of  dermoid  cysts  among 
that  number),  only  two  cases  of  carcinoma  associated  with  a 
dermoid  cyst  have  been  observed.  There  was  one  case  of 
dermoid  cyst  of  the  ovary  coexisting  with  squamous-celled 
carcinoma  of  the  cervix  uteri,  the  latter  extending  out  into 
the  broad  ligaments  and  to  the  tubes,  not,  however,  involving 
the  dermoid  cyst.  The  combination  of  carcinoma  and  der- 
moid in  the  same  tumor  in  any  manner  is  rare,  and  carcinoma 
developed  primarily  from  epithelial  structures  in  a  dermoid 
is  very  seldom  seen. 


In  discussing  the  relations  of  carcinoma  to  dermoid  cysts 
it  is  necessary  to  bear  in  mind  the  various  possibilities,  which 
are:  First,  a  carcinomatous  degeneration  of  the  dermoid 
tumor  itself;  second,  the  carcinomatous  degeneration  of  a 
part  of  an  ovary,  another  part  of  which  contains  a  dermoid 
cyst;  third,  the  original  association  of  a  multilocular  cyst 
with  a  dermoid  cyst,  followed  by  a  carcinomatous  degener- 
ation of  the  multilocular  tumor,  (Gessner),  and  fourth,  the 
possibility  of  a  dermoid  cyst  of  the  ovary  being  invaded  by  a 
carcinoma  from  some  contiguous  organ. 

The  first  case  to  be  described  in  this  report  is  one  of  carci- 
nomatous degeneration  of  an  ovarian  dermoid  cyst.  Dr.  Kelly 
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Bladder 


Fig.  1.— Shows  tlie  relations  of  the  tumor  to  the   rectum,  bladder,  and  symphysis  pubis  and  its  extension  into  the  cul-de-sac. 


Top  of 


Fig.  '.'. — Tom  I  appear  through    the  domlnal    wall,    showing    ■ 

surrounding  structures.     Th'-  relations  ol  the  bladder  to  the  cervix  and  bodj  "I  the  uterus  can  be  well  seen. 
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has  already  reported  this  case  briefly  before  the  Medical 
Society  of  the  Johns  Hopkins  Hospital,*  and  I  shall,  there- 
fore, not  dwell  upon  the  points  which  he  has  brought  out, 
but  shall  endeavor  to  add  to  what  he  has  reported  something 
of  the  subsequent  history  of  the  case,  and  a  more  detailed 
description  of  the  pathological  findings.  1  am  indebted  to 
Dr.  Kelly  for  placing  the  case  in  my  hands  for  thorough 
description  and  publication. 

Case  I.  (Gynecological  No.  7394).— Mrs.  H.  T.,  white,  aged  46 
years,  was  admitted  to  the  Johns  Hopkins  Hospital,  Nov.  24, 1899. 

Complaint,  ''pain  in  bowels." 

The  patient  has  had  10  children,  no  miscarriages.  There  is 
nothing  of  interest  in  the  history  of  her  labors  except  that  she 
had  puerperal  septicaemia  after  the  birth  of  her  9th  child,  14  years 
ago.  and  that  the  birth  of  her  last  child,  10  years  ago,  was  induced 
at  the  8th  month  on  account  of  haemorrhages  which  began  in  the 
6th  month  of  gestation  and  ceased  soon  after  delivery. 

Menstruation  has  always  been  regular  and  normal.  The  last 
menstruation  before  operation  was  on  Nov.  4,  1899. 

She  has  had  slight  leucorrhcea,  from  time  to  time,  for  many 
years. 

Her  family  history  is  good,  excepting  that  her  mother  died  of 
heart  disease. 

Her  past  history  is  good. 

The  history  of  her  present  illness  is  as  follows.  Since  the  birth 
of  her  9th  child,  14  years  ago,  she  has  suffered  with  soreness  in 
both  inguinal  regions,  and  with  distressing  bladder  symptoms— a 
sensation  of  weight  or  pressure  on  the  bladder  and,  at  times, 
incontinence  of  urine,  at  other  times  prolonged  and  painful 
retention  of  urine.  Seven  or  eight  years  ago  she  noticed  for  the 
first  time  a  tumor  low  down  in  the  left  side  of  the  abdomen.  This 
was  freely  movable  and  changed  its  position  whenever  the  patient 
assumed  certain  postures.  She  thinks  that  the  tumor  remained 
the  same  size  from  the  time  she  first  noticed  it  until  about  three 
months  ago,  when  it  seemed  to  rise  and  cause"  knots"  or  "lumps" 
in  the  abdomen.  About  this  same  time  (three  months  ago),  having 
previously  been  able  to  go  about  and  attend  to  her  duties,  she  took 
to  her  bed  on  account  of  the  severity  of  the  bladder  symptoms 
mentioned  above,  and  has  remained  in  bed  ever  since.  For  the 
past  two  weeks  she  has  been  unable  to  void  urine,  except  a  very 
little  at  a  time,  and  that  only  while  standing. 

Physical  examination  on  admission. — The  patient  is  emaciated  ; 
her  cheeks  are  sunken,  the  complexion  is  sallow,  the  eyes 
watery,  the  mucous  membranes  pale,  the  tongue  clean. 

The  pulse  is  regular  in  force  and  rhythm,  of  fair  volume,  but 
rather  low  tension,  96  per  minute.     The  vessel-wall  is  palpable. 

The  lungs  are  negative. 

The  heart  is  also  negative. 

Vaginal  examination. — The  external  genitalia  are  normally  de- 
veloped, but  somewhat  atrophic.  The  vaginal  outlet  is  markedly 
relaxed.  The  posterior  vaginal  wall  presents  at  the  vulval  orifice 
over  an  area  of  about  one  square  inch.  The  cervix  cannot  be 
distinctly  outlined,  but  is  apparently  pushed  upward  an  inch  or 
two  above  the  upper  border  of  the  symphysis,  and  to  the  right 
side.  Here  a  small  polyp  can  be  felt.  Filling  the  whole  of  the 
pelvis  and  extending  to  within  1J  in.  of  the  vulval  orifice,  pushing 
forward  the  posterior  vaginal  wall,  is  a  tumor  mass.  This  is  in 
places  hard  and  firm,  in  other  places  fluctuant.  It  is  apparently 
firmly  fixed  in  the  pelvis,  especially  on  the  right  side.  The 
rectum  is  pushed  well  to  the  left  side  of  the  pelvis  and  its  lumen 
is  encroached  upon  by  the  mass.  The  uterus  is  apparently  situ- 
ated upon  the  anterior  face  of  the  tumor,  its  fundus  being  about 
10  to   12   cm.  above   the   upper   border  of   the   symphysis.    The 
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bladder  is  greatly  distended,  extending  to  the  top  of  this  mass 
which  we  consider  to  be  the  uterus.  During  examination  urine 
passes  freely  from  the  meatus.  The  tumor,  which  apparently 
springs  from  the  right  side  of  the  pelvis,  extends  to  the  umbil- 
icus above.  It  is  irregular  in  outline,  somewhat  nodular.  It  is 
fluctuant  and  tense  over  most  of  its  surface  and  is  apparently 
firmly  fixed  in  the  pelvis.  Slight  crepitation  can  be  felt  over 
the  left  anterior  surface  of  the  tumor. 

Operation  (Cystectomy  by  Br.  Kelly). — A  median  incision,  IS  cm. 
long,  was  made,  exposing  the  uterus  flattened  against  the  ante- 
rior abdominal  wall.  Several  small,  hard  nodules  in  the  bladder 
peritoneum  were  excised,  and  others  were  seen  over  the  perito- 
neal surface.  The  tumor  was  densely  adherent  to  the  sigmoid, 
rectum  and  pelvic  walls.  A  large  leash  of  blood-vessels  running 
in  the  infundibulo-pelvic  ligament  on  the  left  were  ligated  and 
cut.  The  tumor  contents  (dermoid)  were  drawn  off  by  a  large 
trocar.  The  peritoneal  coat  of  the  tumor  was  incised  and  the 
tumor-wall  separated,  by  blunt  dissection  along  the  surface  of 
cleavage,  from  its  adhesions  to  the  intestines,  pelvis,  etc.  There 
was  moderate  oozing  until,  on  detachingthe  tumor  from  the  rectum 
and  vagina,  low  down  on  the  posterior  wall  of  the  pelvis,  near  the 
anus,  a  carcinomatous  mass  was  encountered,  which  bled  freely 
and  was  curetted  away.  After  curettage,  removing  about  12  cc. 
of  friable  material,  resembling  an  advanced  cervical  cancer,  an 
opening  into  the  posterior  vaginal  vault  was  made  with  the  end 
of  blunt  forceps  and  stretched  the  full  width  of  the  vagina  for 
drainage.  Washed-out  iodoform  gauze  was  laid  in  the  pelvis 
and  brought  out  into  the  vagina.  The  question  then  was, 
how  to  protect  this  cancerous  area,  sure  to  break  down 
immediately,  from  the  peritoneal  cavity  above.  This  was 
done  by  taking  the  large,  somewhat  plastic  uterine  body, 
with  its  right  tube  and  ovary  amputated,  but  with  the  left 
tube  and  ovary  intact,  and  drawing  it  back  into  retroflexion, 
when  it  snugly  and  exactly  filled  the  opening  at  the  pelvic 
brim.  The  uterus  was  then  sewed  to  the  brim  of  the 
pelvis  by  continuous  catgut  suture,  beginning  with  the  right 
round  ligament  and  suturing  it  for  about  2  cm.  to  the  brim  and 
then  continuing  on  around  the  fundus  on  a  line  between  the 
tubal  ends,  anterior  to  the  amputated  surface  on  the  right,  over 
to  the  opposite  tube  and  ovary  and  beneath  them,  leaving  them 
projecting  up  into  the  abdominal  cavity.  The  rectum  was  pro- 
tected from  sutures  by  a  thick  fold  of  membrane  left  from  the 
capsule  of  the  tumor.  After  extirpation,  the  rectum  just  had 
snug  room  at  the  brim  of  the  pelvis.  The  left  round  ligament 
was  not  sutured,  as  the  suturing  ended  with  the  infundibulo- 
pelvic  ligament.  Several  bleeding  points  on  the  sac-wall  were 
ligated.  The  abdomen  was  flushed  out  with  normal  salt  solution 
and  closed  with  interrupted  silkworm-gut  and  catgut  sutures. 

Description  of  the  Tumor.— Gynecological-pathological 
No.  3647. 

Gross  description. — The  specimen  consists  of  a  cyst,  a 
Fallopian  tube  and  numerous  small  scraps  of  tissue  of  irreg- 
ular shapes,  which  were  removed  by  curettage  from  the  pos- 
terior wall  of  the  pelvis. 

The  cyst  is  13  cm.  in  diameter.  Exteriorly  it  is  pinkish- 
yellow  in  color  and  for  the  most  part  smooth,  though  in 
places,  especially  towards  the  base,  dense  adhesions  are  seen. 
Also  near  the  base,  on  the  right,  postero-inferior  portion  of 
the  outer  surface,  is  a  circular,  rough  excrescence,  about  5 
cm.  in  diameter  and  raised  about  5  to  7  mm.  above  the  sur- 
rounding surface.  This  is  composed  of  pale-pink,  somewhat 
hard,  coarsely  granular  tissue,  some  parts  of  which  are  quite 
friable,  other  parts  firmly  held  together  by  a  stout  fibrous 
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network.  At  about  the  centre  of  this  circular  area  there  is 
a  small  opening,  5  mm.  in  diameter,  into  the  cyst-cavity, 
apparently  made  by  tearing  of  the  cyst-wall  in  removal  of  the 
tumor.  There  is  another  small  opening,  about  2  5  cm.  long, 
in  the  upper  wall  of  the  cyst,  made  during  the  operation  for 
the  purpose  of  evacuating  the  contained  fluid.  The  thick- 
npss  of  the  wall  varies  from  1  to  4  mm.,  except  in  one  part 
of  the  cyst  near  its  base,  where  long,  high,  narrow  ridges  of 
tissue,  to  which  wisps  of  long,  fine,  blonde  hair  are  attached, 
project  into  the  cyst-cavity.  The  thickness  of  these  ridges 
from  side  to  side  varies  from  .5  to  I  cm.  They  rise  from  1  to 
2.5  cm.  above  the  surrounding  surface  and  are  from  2  to  4 
cm.  long.  The  wisps  of  hair  are  matted  together  by  a  large 
amount  of  greasy,  sebaceous  secretion.  In  the  wall,  beneath 
the  base  of  the  highest  of  the  ridges  of  tissue  just  described, 
there  is  found  a  mass  of  hard  bone,  about  2  cm.  in  its  great- 
est diameter,  of  very  irregular  shape.  There  are  also,  on 
various  parts  of  the  inner  surface,  smooth,  slightly  elevated 
ridges  which  represent  the  remains  of  previously  existing 
septa.  The  remainder  of  the  inner  surface  has  a  puckered 
or  rugous  appearance  and,  in  general,  is  of  an  opaque, 
yellowish-white  color.  But  there  are  numerous  areas  from  3 
mm.  to  2  cm.  in  diameter  which  are  very  sligh  ly  (scarcely 
.5  mm.)  elevated,  of  a  reddish-brown  color  and  have  sharply 
defined,  circular  or  irregular  outlines.  They  have  a  some- 
what velvety  appearance  owing  to  numerous  minute,  columnar 
and  papilla-like  projections  of  which  they  are  composed.  The 
inner  surface  of  the  cyst  opposite  the  rough,  circular  area  on 
the  outer  surface  is  comparatively  smooth,  except  immediately 
around  the  small  opening  at  the  centre  of  the  rough  area, 
where  there  is  a  border  about  2  to  3  mm.  in  diameter,  com- 
posed of  slightly  raised,  coarsely  granular  tissue. 

The  Fallopian  tube  is  5.5  cm.  long,  having  a  practically 
uniform  diameter  of  6  mm.  It  is  enveloped  by  dense 
adhesions.  The  fimbria?  are  matted  together,  the  ostium 
abdominale  occluded.  Just  below  the  tube,  betweeu  the 
layers  of  the  broad  ligament,  1  cm.  from  its  outer  extremity, 
are  three  small,  thin-walled,  translucent  cysts,  side  by  side,  3 
to  5  mm.  in  diameter. 

The  irregular  pieces  of  tissue  removed  by  curettage  are  firm 
in  consistency,  dark  red  in  color,  for  the  most  part  very 
friable,  and  have  many  slender  projections  on  their  surfaces. 
They  vary  from  1  to  2.5  cm.  in  greatest  diameter. 

With  the  exception  of  the  scraps  of  tissue  removed  by 
curettage  from  the  posterior  wall  of  the  pelvis,  which  were 
preserved  in  a  5  per  cent  solution  of  formalin,  the  gross 
specimen  was  preserved  in  Mi'iller's  fluid  and  afterwards 
washed  in  running  water,  then  placed  in  95  per  cent  alcohol. 
Sections  were  cut  for  microscopic  study  from  (re)  the  ridges 
of  tissue  from  which  the  wisps  of  hair  took  origin  ;  (b)  various 
parts  of  the  wall,  not  including  the  rough  excrescence  on  the 
outer  surface;  (c)  the  portion  of  the  wall  occupied  by  the 
rough  excrescence;  (d)  from  the  scraps  of  tissue  curetted 
from  the  posterior  wall  of  the  pelvis  ;  (e)  from  the  Fallopian 
tube.  These,  after  being  properly  hardened  by  the  usual 
method,  were  embedded  in  celloidin.  Microtome  sections 
were  then  cut  and  were  stained  with  hematoxylin  and  eosin. 

Microscopic  description,     (a).  Sections  through  the  ridges 


of  tissue  from  which  the  wisps  of  hair  took  origin  are  seen  to 
have  very  uneven  surfaces,  presenting  alternate,  irregular 
projections  and  depressions.  Upon  the  surface  is  a  layer  of 
stratified  squamous  epithelial  cells,  which  varies  from  2  or  3 
to  6  or  7  cells  in  thickness.  The  most  superficial  of  these 
epithelial  cells  have  degenerated  and  have  been  cast  off  from 
the  surface  either  singly  or  in  homogeneous,  deeply  eosin- 
stained  bands  formed  by  the  coalescence  of  the  superficial 
cells.  Definite  prickle-cells  are  seen  in  the  deepest  stratum 
of  the  layer.  In  many  places  the  epithelium  covering  the 
surface  is  degenerated  throughout  the  thickness  of  the  layer, 
being  converted  into  a  mass  of  retractile,  disintegrated,  deeply 
eosin-stained  tissue.  In  the  stroma  beneath  the  layer  of 
surface  epithelium  there  are  many  cross  and  oblique  sections 
of  hair  follicles  and  numerous  normal  sebaceous  and  sudorip- 
arous glands.  Some  of  the  hair  follicles  contain  hairs,  others 
do  not.  The  stroma  is  composed  of  dense,  wavy  fibrous  tissue, 
poor  in  nuclei,  and  running  through  it  are  many  thin-walled 
blood-vessels.  There  are  also  many  masses  of  colored  blood- 
corpuscles  in  the  stroma,  some  of  which  are  free  in  the  tissues, 
others  contained  in  the  walls  of  congested  blood-vessels.  The 
tissues,  in  many  places,  show  beginning  hyaline  change. 
Scattered  through  all  the  tissues  of  the  wall  are  fairly 
numerous  small  round  cells  and  a  few  polymorphonuclear 
leucocytes.  The  degree  of  the  leucocy  tic  invasion  varies  very 
much  in  different  parts  of  the  specimens,  being  quite  dense 
in  many  places  near  the  inner  surface. 

(b~).  On  examining  many  sections  from  various  parts  of  the 
wall  (not  including  the  rough  excrescence  on  the  outer  sur- 
face), it  is  found  to  be  composed  for  the  most  part  of  dense 
fibrous  tissue  which,  iu  mauy  places,  shows  hyaline  degener- 
ation. In  a  few  places,  small  bundles  of  non-striated  muscle- 
fibres  are  seen.  The  fibrous  tissue  is  densest  next  to  the  outer 
surface,  where,  in  some  places,  its  appearance  is  suggestive  of 
ovarian  stroma.  The  outer  surface  is  generally  smooth  and 
even,  but  here  and  there  thick,  non-vascular  tags  of  adhesions 
are  seen.  There  are  also  a  few  slit-like  spaces  just  beneath 
the  outer  surface  lined  by  a  single  layer  of  flattened,  endothe- 
lial cells.  Blood-vessels  of  considerable  size  aie  scattered  in 
moderate  abundance  through  all  parts  of  the  wall. 

The  inner  surface  is,  for  the  most  part,  devoid  of  any  epithe- 
lial lining,  although  in  some  places  it  is  covered  by  layers  of 
stratified  epithelium  from  2  or  3  to  15  or  20  cells  in  thick- 
ness. The  cells  in  the  thickest  layers  are,  in  general,  flat- 
tened from  side  to  side  instead  of  from  above  downward,  as 
in  the  stratified  squamous  epithelium  of  normal  structures 
such  as  the  cervix  uteri,  vagina,  skin,  etc.  In  the  thinnest 
layers  they  are  flattened  from  above  downward,  and  in  the 
layers  intermediate  in  thickness  they  are  much  less  com- 
pressed, i.  e.,  more  polyhedral  in  form  Some  of  the  cells  in 
the  deepest  strata  are  prickle-cells.  No  definite  papilla?  are 
formed  beneath  the  epithelium.  The  portions  of  the  inner 
surface  not  covered  by  epithelium  are  wavy  in  outline  and 
composed  of  fibrous  tissue,  which,  iu  many  places,  resembles 
chronic  granulation-tissue,  containing  many  very  small,  well- 
formed,  congested  blood-vessels.  The  tissues,  a  short  dis- 
tance below  the  surface,  are  permeated  by  extravasated  blood. 

The   reddish-brown,  slightly  elevated  areas  on  the  inner 
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surface,  noted  in  the  macroscopic  description,  are  seen  in  the 
microscopic  specimens  to  have  very  uneven  surfaces,  present- 
ing many  irregular  depressions  and  processes.  They  are 
composed  of  loosely  disposed  cells,  which  are  exceedingly 
multifarious  in  size  and  structure.  Some  of  the  cells  are  of 
moderate  size,  polyhedral  in  shape,  containing  single,  spheri- 
cal or  oval  nuclei,  which  stain  homogeneously.  There  are  a 
few  elongate  cells  with  spindle-shaped  nuclei,  but  the  most 
conspicuous  feature  in  the  tissues  of  these  areas  is  the 
presence  of  immense  giant-cells,  some  of  which  occur  in 
groups  of  from  2  to  •">,  and  appear  to  be  partly  fused  with  one 
another.  They  are  seen  sometimes  on  the  surface,  sometimes 
a  short  distance  below  it.  Each  giant-cell  contains  from  3 
or  i  to  40  or  50  small  spherical  nuclei,  which  are  grouped 
around  the  periphery  in  some  of  the  cells,  towards  the  centre 
in  others.  Numerous  minute  blood-vessels,  many  of  them 
engorged  with  blood,  run  in  and  out  among  the  cells,  and  in 
the  interstices  of  the  tissue  are  large  numbers  of  small  round 
cells,  polymorphonuclear  leucocytes  and  colored  blood-cor- 
puscles.  The  protoplasm  of  the  cells  containing  single  nuclei, 
as  well  as  that  of  the  giant-cells,  is  deeply  stained  with  eosin, 
and  has  an  homogeneous,  cloudy,  blurred  appearance,  the 
outlines  of  the  cells  being  as  a  rule  ill-defined.  The  deepest 
portion  of  this  tissue  is  continuous  with  underlying  hem- 
orrhagic areas  in  the  cyst-wall.  Its  cells  show  no  evidence  of 
abnormally  active  proliferation,  nor  any  tendency  to  strike 
downward  into  the  subjacent  tissues. 

(c).  Sections  through  the  part  of  the  wall  occupied 
by  the  circular  excrescence  on  the  right,  postero  inferior 
portion  of  the  outer  surface  have  the  following  appear- 
ances : 

The  distance  from  the  inner  to  the  outer  surface  in  the 
sections  varies  from  .5  to  1  cm.  The  outer  portions  of  the 
wall  are  composed  mostly  of  masses  of  epithelial  cells. 
These  masses  are  very  irregular  in  shape,  of  various  sizes, 
and  are  separated  from  one  another  by  dense  fibrous  stroma. 
The  epithelial  cells  in  the  masses  are  very  variable  in  form 
and  size,  the  average-sized  cells  being  about  as  large  as  the 
cells  seen  in  the  stratum  granulosum  of  the  skin.  In  gen- 
eral, the  cells  on  and  near  the  margins  of  the  masses  are 
smaller,  more  closely  packed  together,  and  contain  more 
deeply  stained  nuclei  than  the  cells  uearer  the  centres  of  the 
masses.  The  cells  near  the  central  portions  of  the  masses 
are  very  large  and  their  nuclei  are  somewhat  more  palely 
stained  than  those  near  the  margins.  All  of  the  nuclei 
vary  greatly  in  intensity  of  staining.  They  also,  like  their 
containing  cells,  are  very  variable  in  size,  some  of  them 
being  as  much  as  5  or  (3  times  larger  than  the  average- 
sized  nucleus.  They  are,  as  a  rule,  spherical  or  ovoid  in 
shape,  consisting  of  an  outer,  narrow,  homogeneous,  pellucid, 
lightly  hagmatoxylin  -stained  rim  or  capsule  and  a  large, 
central  mass  of  coarse,  highly  refractile,  deeply  hsematoxylin- 
stained  granules,  in  a  few  of  them  a  central,  spherical  or 
ovoid  nucleolus  being  seen.  The  protoplasm  of  the  cells  is 
finely  granular  and  stains  deeply  with  eosin.  In  some  places, 
where  the  outlines  of  the  cells  are  distinctly  seen,  prickles 
are  observed  around  the  margins  of  the  cells.  There  are 
many  large,  necrotic  areas  in  which  no  cellular  elements  are 


found.  Small  areas  of  necrosis  are  often  seen  in  the  central 
portions  of  the  epithelial  masses. 

The  masses  of  epithelial  cells  just  described  have  the 
arrangement  and  other  characteristics  of  carcinoma;  they 
are,  in  fact,  "carcinoma  cell-nests."  The  new  growth,  al- 
though involving  chiefly  the  outer  layers  of  the  cyst-wall, 
is  found  (in  sections  through  the  wall  made  in  such  a  way 
as  to  include  the  rough  margins  of  the  small  opening  on 
the  inner  surface,  opposite  the  centre  of  the  circular  excres- 
cence on  the  outer  surface)  to  extend  through  the  entire 
thickness  of  the  wall,  in  one  place  a  transition  from  the 
lining  epithelium  into  the  carcinomatous  tissue  beiug  seen. 
The  only  carcinomatous  portion  of  the  inner  surface  is  that 
covered  by  the  rough  margins  of  the  small  opening  opposite 
the  centre  of  the  excrescence  on  the  outer  surface.  The  car- 
cinomatous tissue  is  seen  undermining  the  lining  epithelium 
as  well  as  growing  downward  from  the  inner  surface.  The 
growth  spreads  more  and  more  laterally  as  it  approaches  the 
outer  surface. 

The  portions  of  the  sections  not  invaded  by  the  carcinoma 
are  composed  of  dense  fibrous  tissue.  All  of  the  tissues  are 
diffusely  infiltrated  with  leucocytes — chiefly  polymorphonu- 
clear. The  infiltration  is  most  marked  in  the  fibrous  stroma 
around  the  cell-nests. 

In  these  sections  no  karyokinetic  figures  are  found.  There 
are,  however,  a  considerable  number  of  tumor-cells,  in  each 
of  which  a  pair  of  nuclei  is  seen.  Each  nucleus  in  every 
pair  has  the  form  of  one-half  of  an  ovoid  which  has  been 
divided  at  a  right  angle  to  its  long  axis,  the  divided  ends 
facing  each  other  and  being  almost,  if  not  quite,  in  contact. 
Except  for  their  form  and  their  position  relative  to  each 
other,  these  twin  nuclei  do  not  differ  in  appearance  from 
the  nuclei  of  the  tumor-cells  in  general,  nor  is  any  differ- 
ence between  the  appearance  of  the  protoplasm  of  the  cells 
containing  the  twin  nuclei  and  that  of  the  cells  containing 
single  nuclei  detected.  In  addition  to  the  twin  nuclei,  one 
occasionally  sees  a  nucleus  with  a  faint,  indefinite,  light  line 
running  across  its  middle.  Some  cells  are  found  in  which 
there  are  three  distinct,  well-formed  nuclei,  which  are  closely 
adjacent  to  one  another,  their  adjacent  edges  being  flattened 
as  if  from  pressure  against  one  another,  and  a  few  cells  are  seen 
in  which  there  are  indistinct  lines  of  cleavage  (?)  in  each  nu- 
cleus,dividing  it  into  four  parts.  Still  another  type  of  cell  is 
seen  which  is  always  mononuclear  and  is  noteworthy,  not  on 
account  of  any  peculiarity  of  its  nucleus,  but  because  there 
are  light  lines  radiating  from  the  margins  of  the  nucleus 
through  the  protoplasm  to  the  borders  of  the  cell-wall. 
These  cells  are  always  nearly  exactly  circular  in  outline, 
and  their  protoplasm  stains  deeply  with  eosin  in  a  narrow 
zone  immediately  around  the  nucleus,  from  which  the  color 
gradually  shades  into  a  very  pale  pink  at  the  margins  of  the 
cell. 

Occasionally  one  finds  a  group  of  cells  arranged  in  con- 
centric layers  around  a  central  cell,  all  the  cells  in  the  layers 
being  flattened  towards  the  centre  of  the  group.  They  have 
the  appearance  of"  carcinoma  pearls"  in  au  early  stage  of 
formation. 

(d).  In  the  sections  from   the   scraps   of   tissue   curetted 


82 


JOHNS  HOPKINS   HOSPITAL    BULLETIN. 


[No.  109 


away  from  the  posterior  wall  of  the  pelvis,  the  same  tissue- 
elements  are  found  as  were  described  for  the  outer  part  of 
the  wall  in  the  third  group  of  sections  (c),  and  the  tissues 
have  the  same  general  arrangement  into  epithelial  masses 
surrounded  by  dense  fibrous  stroma.  The  epithelial  cells, 
however,  differ  from  those  described  under  group  (c)  in  the 
following  respects:  the  former  have  a  smaller  average  size 
than  the  latter,  their  protoplasm  stains  a  faint  pinkish-violet 
color  instead  of  taking  an  intense  eosin  stain  and  their  nuclei, 
instead  of  being  composed  of  coarse  granules  are  vesicular, 
having  very  thin  walls  containing  fine,  loosely  scattered  gran- 
ules of  chromatin.  Many  of  the  cells  in  these  sections  contain 
karyokinetic  figures  showing  various  stages  of  indirect  cell- 
division,  some  of  the  figures  being  symmetrical,  others  asym- 
metrical. Also  many  cells  are  found  containing  2  or  some- 
times 3  well-formed  nuclei  within  a  single  cell-wall  which 
shows  no  evidence  of  beginning  division.  All  of  the  tissues 
are  diffusely  infiltrated  with  polymorphonuclear  leucocytes 
and  small  round  cells,  the  infiltration  being  most  marked  in 
the  fibrous  trabecular  between  the  epithelial  masses.  There 
is  no  suggestion  of  a  glandular  arrangement  of  the  cells. 

(e).  The  folds  of  the  mucosa  of  the  tube  are  normal  in  size 
and  are  not  adherent  to  one  another.  They  are  covered  by  a 
single  layer  of  normal,  low-columnar,  ciliated  epithelial  cells, 
which  contain  spherical  or  oval,  evenly  stained  nuclei.  The 
stroma  of  the  folds  has  the  normal  ajipearance  and  is  free 
from  leucocytic  infiltration.  The  muscular  coats  are  atro- 
phied, appearing  in  small,  scattered  strands  of  non-striated 
muscle-fibres  just  exterior  to  the  tubal  mucosa.  Between 
the  scattered  strands  of  muscle-fibres  is  dense,  wavy,  fibrous 
tissue,  poor  in  nuclei.  The  outline  of  the  outer  surface  is 
generally  slightly  wavy  and  is  partly  covered  by  small  cells, 
in  a  single  layer,  which  have  large,  oval  nuclei,  flattened  from 
above  downward,  which  almost  completely  fill  the  cells. 
These  are  endothelial  cells  of  the  peritoneum.  There  are  a 
few  tags  of  old,  slightly  vascular,  fibrous  adhesions  projecting 
from  the  outer  surface. 

Deductions  from  Description  of  Specimen. — From  the 
above  description  it  is  evident  that  we  are  dealing  with  a 
squamous-celled  carcinomatous  growth  in  the  wall  of  a  der- 
moid cyst.  As  a  transition  from  the  lining  epithelium  of  the 
cyst  into  the  carcinoma  is  demonstrable  in  the  microscopic 
specimens  and,  moreover,  there  being  no  discoverable  car- 
cinoma in  any  other  part  of  the  body,  there  can  be  no  doubt 
that  the  origin  of  the  growth  was  from  the  lining  epithelium 
of  the  cyst.  The  fact  that  the  growth  at  its  point  of  origin 
covers  such  a  small  area  and  projects  so  slightly  into  the 
cavity  of  the  cyst  is  remarkable,  and  we  offer  as  an  explanation 
thereof  the  suggestion  that  the  pressure  exerted  by  the  con- 
tents of  the  tensely  distended  cyst  may  have  prevented  the 
growth  of  the  tumor  into  the  cavity. 

Concerning  the  peculiar  appearances  in  some  of  the  tumor- 
cells  noted  in  the  description  of  group  (c)  of  the  microscopic 
specimens,  it  is  impossible  to  arrive  at  any  conclusions,  the 
tumor  not  having  been  placed  in  the  fixing  fluid  until  several 
hours  after  its  removal  from  the  body.  However,  we  think 
it  possible  that  the  appearances  are  due  to  changes  in  the  cells 
which  have  taken  place  after  extirpation  of  the  tumor,  the 


nuclei  in  groups  of  2,  3  and  4  being  possibly  the  result  of  the 
completion  of  the  cycle  of  division  by  nuclei  which,  at  the 
time  of  removal  of  the  tumor,  had  already  begun  to  divide. 
The  appearance  of  some  of  the  multinuclear  cells  is,  how- 
ever, very  suggestive  of  direct  division  of  the  nuclei. 

The  giant  cells  noted  in  the  description  of  group  (b)  of  the 
microscopic  specimens  have  the  same  appearance  as  the  giant 
cells  which  are  often  met  with  on  the  inner  surfaces  of 
dermoid  cysts  free  from  any  malignant  new  growth.  These 
have  been  described  (Hildebrandf)  as  foreign-body  giant- 
cells,  supposed  to  be  due  to  the  presence  of  hairs  in  the  walls 
of  the  cysts ;  but  we  have  often  observed  them  in  parts  of  the 
walls  of  dermoid  cysts  in  which  there  were  no  hairs  to  be  seen 
and  also  in  simple  dermoids  in  which  no  hairs  were  found  in 
any  part  either  by  macroscopic  or  microscopic  examination  ; 
they  are,  therefore,  as  suggested  by  Cullen,  more  probably  a 
form  of  embryonic  epithelium  from  which  the  lining  epithe- 
lium of  the  cysts  is  developed.  In  the  case  which  we  now 
have  under  consideration  the  giant-cells  are  found  in  parts  of 
the  tumor  remote  from  the  ridges  of  tissue  to  which  alone  the 
hairs  were  attached.*  The  tissue  in  which  some  of  our  giant 
cells  are  embedded  is,  in  all  probabilty,  granulation  tissue 
formed  as  a  result  of  long-standing  inflammation  of  and 
hemorrhage  into  the  tissues  upon  and  immediately  beneath 
the  surface  of  the  cyst-wall. 

Post-operative  History. — The  patient  had  practically  no 
nausea  after  operation,  but  pain  during  the  first  3  days  was 
sufficiently  severe  to  require  morphia.  During  the  5th,  6th 
and  7th  days  the  gauze  drain  in  the  pelvic  cavity  was  grad- 
ually pulled  out,  a  small  piece  of  it  being  clipped  off  each 
day,  until  on  the  8th  day  all  that  remained  of  the  drain  was 
removed,  after  which  a  considerable  amount  of  sanguino- 
purulent fluid  escaped.  The  cavity  in  the  pelvis  was  then 
carefully  cleansed  by  douching  with  a  saturated  solution  of 
boracic  acid  and  again  filled  with  clean  gauze.  From  this 
time  on  dilatation  of  the  opening  into  the  cavity  and  douch- 
ing and  repacking  of  the  cavity  were  repeated  every  day.  On 
the  9th  day  the  abdominal  wound  was  inspected  and  found 
to  have  healed  perfectly.  Alternate  silkworm-gut  sutures 
were  removed.  On  the  12th  day  all  remaining  sutures  were 
removed  from  the  abdominal  incision,  and  the  following  uote 
was  made.  "By  examination  with  one  finger  in  the  cavity 
and  another  finger  in  the  rectum,  it  is  ascertained  that  the 
cavity  lies  entirely  to  the  right  of  the  rectum  and  is  separated 
from  it  by  a  septum  of  firm,  indurated  tissue,  about  .5  cm. 
thick,  which  extends  upward  (along  the  side  of  the  rectum) 
to  a  point  just  within  the  reach  of  the  examining  finger.  The 
lumen  of  the  rectum  is  considerably  encroached  upon." 

The  patient  was  allowed  to  be  out  of  bed  in  a  wheel-chair 
on  the  24th  day,  and  was  able  to  walk  several  days  before  her 
discharge  from  the  hospital  on  the  36th  day. 

During   the  entire  convalescence   there   was   considerable 


*  Cullen  says  that  in  very  early  dermoids  of  the  ovary,  where  no 
epithelium  is  as  yet  present  and  where  no  sebaceous  nor  sudoripar- 
ous glands  are  found,  the  diagnosis  can  be  made,  with  almost 
absolute  certainty,  from  these  characteristic  giant  cells.  (Personal 
communication). 
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sanguino -purulent  discharge,  which  at  times  had  an  offensive 
odor.  The  patient  complained  repeatedly  of  pain  in  the 
right  hip  and  back,  chiefly  at  night.  There  was  also,  at  times, 
severe  pain  in  the  rectum,  which  was,  however,  relieved  by 
defecation. 

During  the  first  3  days  after  operation  the  temperature 
chart  showed  a  range  of  temperature  between  100°  and  101°F., 
the  pulse  ranging  between  90  and  108  per  minute.  After 
this  time  the  temperature  continued  very  slightly  above 
normal  until  the  end  of  convalescence,  except  on  the  19th  and 
24th  days,  when  there  were  slight  rises  to  100.5°F.  The 
pulse,  after  the  3rd  day,  ranged  between  88  and  104  per  minute. 

The  following  is  a  note  made  on  the  discharge  of  the 
patient  from  the  hospital  on  the  36th  day.  "The  cavity  pos- 
terior to  the  vagina  has  decreased  in  size.  It  holds  about  two 
ounces.  The  new  growth  has  increased  markedly  and  extends 
down  to  the  anal  orifice.  The  opening  into  the  cavity  admits 
the  index  finger.  The  uterus  is  felt  in  adherent  retroflexion. 
The  patient's  general  condition  is  only  fair ;  she  suffers  con- 
siderable pain  in  the  hip  and  back;  she  also  requires  codeia 
at  night  for  sleep,  and  suffers  with  constipation." 

Id  a  letter  written  thirteen  weeks  after  operation,  the 
patient  states  that  she  notices  very  little  change  in  her 
geueral  health  since  leaving  the  hospital,  but  that  she  now 
has  a  very  offensive  discharge,  "like  decayed  blood,"  from  the 
rectum.  It  is,  therefore,  highly  probable  that  the  carcinoma 
has  now  extended  through  the  rectal  wall.  The  fact  that  the 
patient  is  still  alive  and  notices  very  little  change  in  her  con- 
dition, except  that  which  can  be  explained  by  local  extension 
of  the  growth,  shows  that  the  efforts  to  protect  the  abdominal 
cavity  by  suturing  the  uterus  to  the  pelvic  brim  have  been 
successful. 

Review  of  the  Literature. — The  first  indubitable  case 
of  carcinoma  developed  from  epithelial  elements  of  a  dermoid 
cyst  is  that  reported  by  Bierman,3  in  1885.  Before  that  time 
other  cases  had  been  published  by  Heschl,3  von  Wahl,*  Colin,' 
\  eit'-  and  Pomorski,7  in  which  carcinoma  and  dermoid  cysts 
were  said  to  be  associated  in  the  same  tumor;  but  none  of 
these  will  be  discussed,  some  of  them  being  too  inadequately 
reported  to  establish  their  authenticity,  others  undoubtedly 
deserving  to  be  considered  as  "  mixed  tumors  "  and  not  as 
dermoid  cysts  which  have  undergone  carcinomatous  degener- 
ation. In  1884,  Babinski"  reported  two  cases  which  he  con- 
sidered to  be  carcinoma  "probably"  derived  from  dermoid 
cysts,  but  his  descriptions  are  meagre  and  his  conclusions  are 
uncertain.  After  the  publication  of  Bierman's  case,  Himmel- 
farb,"  in  1886,  Krukenberg,10  in  1887,  and  Tauffer,"  in  1895, 
each  reported  an  authentic  case  of  squamous-celled  carcino- 
matous degeneration  of  a  dermoid  cyst.  In  1897,  two  other 
cases  were  published,  one  by  Thumin,'2  another  by  Yamagiwa.'1 
Clark,"  while,  working  in  the  laboratory  of  Chiari,  at  Prag, 
published,  in  1898,  the  case  of  a  dermoid  cyst  which  had  been 
discovered  among  a  large  collection  of  museum  specimens  and 
which  proved,  on  microscopical  examination,  to  have  under- 
gone carcinomatous  change  in  one  part.  The  tumor  had 
been  extirpated  by  abdominal  section,  in  May,  1885,  from 
a  woman  aged  29  years.  At  the  same  operation  a  metastatic 
nodule  the  size  of  a  walnut  was  removed  from  the  left  axilla. 


The  patient  made  a  good  recovery  from  the  operation,  but  no 
further  history  was  obtainable.  Clark  was  able  to  trace,  in 
the  microscopic  specimens,  a  transition  from  the  normal 
epithelial  lining  of  the  cyst  into  the  carcinomatous  tissue. 
He  also  described  giant-cells  similar  to  those  which  we  have 
noted  in  our  case.  Tauffer  gives  very  full  abstracts  from  the 
descriptions  of  the  cases  of  von  Wahl,  Heschl,  Bierman, 
Himmelfarb  and  Krukenberg,  and  Clark  also  gives  a  very 
satisfactory  summary  of  all  the  cases  published  prior  to  his 
own. 

Since  the  report  of  Clark's  case,  we  find  only  one  other 
observation  of  carcinomatous  degeneration  of  a  dermoid  cyst 
of  the  ovary,  that  reported  by  Lockhart  and  Anderson,"  in 
1899.  In  their  case  the  patient  was  an  unmarried  woman,  50 
years  of  age.  At  operation,  the  tumor  was  punctured  and 
"120  ounces  of  thick,  grumous  fluid,  containing  caseous 
material  and  hair,"  escaped,  revealing  the  dermoid  nature  of 
the  tumor.  It  was  learned  that  the  tumor  had  originated  in 
the  left  ovary,  and  that  its  pedicle,  consisting  of  the  uterus 
and  broad  ligament,  was  twisted  half  way  around.  Many 
dense  adhesions  of  the  cyst  to  the  upper  part  of  the  left  wall 
of  the  abdomen,  to  the  omentum,  to  the  under  surface  of  the 
right  lobe  of  the  liver,  to  the  right  anterior  abdominal  wall 
and  to  the  intestines,  were  encountered.  The  patient  did  well 
for  the  first  four  weeks  after  operation,  and  was  discharged 
from  the  hospital  on  the  31st  day,  but  died  one  week  later. 
The  tumor  is  described  as  a  " large,  irregular-shaped  mass, 
measuring  18x15x14  cm.,  weighing  1,570  grins."  Its  peri- 
toneal covering  was  "  thickened  and  hemorrhagic."  On 
section  it  was  found  to  be  composed  of  a  "series  of  large  cysts 
whose  walls  were  markedly  thickened,  in  some  places  measur- 
ing 5  cm."  The  cyst  contained  a  "  thick,  oily,  flocculent  fluid, 
as  well  as  two  large,  rounded  masses  of  hair,  about  the  size  of 
large  apples."  Three  teeth,  embedded  in  the  wall  and  pro- 
jecting into  the  cyst-cavity,  were  also  found.  The  following 
is  a  copy,  in  full,  of  the  description  of  the  microscopic  speci- 
mens: "The  tumor  is  seen  to  be  composed  mainly  of  epithe- 
lial elements,  which  infiltrate  extensively  the  fibrous  tissue 
stroma.  Multiple  pearl-nests  are  found  in  these  areas.  At 
other  points  the  epithelial  cells  are  arranged  in  alveolar  and 
tubular  forms,  as  in  carcinoma,  with  large  bands  of  fibrous 
tissue  surrounding  them.  A  large  amount  of  adipose  tissue 
is  also  present.  The  vessels  throughout  are  numerous,  and 
engorged  with  blood,  and  in  places  surrounding  these  are  a 
large  number  of  small,  round  cells."     They  then  conclude: 

"  The  tumor  is,  therefore,  an  ovarian  dermoid  cyst,  with 
cpitheliomatous,  and,  in  some  places,  carcinomatous  infiltra- 
tions. It  also  shows  evidences  of  acute,  and,  in  some  places, 
sub-acute  inflammatory  reaction." 

Cone,"  in  1897,  described  a  dermoid  of  the  lower  jaw  which 
showed  squamous-celled  carcinomatous  degeneration,  and 
referred  to  similar  cases  observed  by  Franke,  Czerny  and 
Briddon.  Cone  also  noted  in  his  case  the  presence  of  giant- 
cells.  These  were  of  two  kinds,  one  of  which  were  found 
around  the  roots  of  hairs  and  thought  to  be  "foreign-body 
giant-cells,"  the  other  kind  being  seen  in  the  centres  of  typi- 
cal tubercles  and  considered  as  "  tubercle  giant-cells." 

In  1897,  Yamagiwa  published,  with  his  case,  which  we  have 
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already  alluded  to,  another  case  which  he  believed  to  be  one 
of  adenocarcinoma,  developed  from  a  nipple-like  growth  or 
anomalous,  misplaced  mammary  gland  on  the  inner  surface 
of  the  dermoid  cyst.  That  is  the  only  case  of  adenocarci- 
nomatous  degeneration  of  a  dermoid  of  which  we  are  able  to 
obtain  record. 

As  yet,  no  case  of  carcinoma,  thought  to  be  derived  from 
the  sudoriparous  or  sebaceous  glands  of  a  dermoid  cyst,  has 
been  reported. 

The  secondary  changes,  other  than  carcinomatous,  which 
have  been  observed  in  dermoid  cysts,  are  rather  limited  in 
variety.  Friedlander"  has  reported  an  instance  of  cystic 
degeneration  of  glands  in  the  wall  of  a  dermoid,  Biermau"  an 
instance  of  primary  sarcoma  and  Faquet'9  an  instance  of  endo- 
thelioma in  a  dermoid.  Papillary  growths  in  multilocular 
ovarian  cysts,  which  were  only  partly  dermoid,  have  also  been 
reported. 

The  remaining  case  which  we  have  to  report  is  interesting 
as  an  example  of  the  second  class  of  possibilities  which  we 
have  mentioned,  /.  e.,  a  carcinomatous  degeneration  of  a  part 
of  an  ovary,  another  part  of  which  contains  a  dermoid  cyst. 
On  looking  through  the  literature  we  do  not  find  any  similar 
case  previously  reported. 

Case  II.  {Gynecological  No.  5164.}— Mrs.  K.,  white,  aged  36 
years,  was  admitted  to  The  Johns  Hopkins  Hospital,  April  6, 
1897. 

The  patient  has  had  6  children  and  1  miscarriage.     Puerperal 

fever  followed   her   last  confinement,  six   years  ago,  and   at  the 

same  time  she  had  "milk  leg,"  affecting  the  right  lower  extremity. 

Her  menses  began  at  16  years.     They  are  always  regular  and 

last  3  to  4  days. 

She  had  profuse  and  offensive  leucorrhuea  for  two  years  after 
the  birth  of  her  last  child. 

Two  uncles  died  of  phthisis.  The  family  history  is  otherwise 
negative. 

The  patient  has  had  only  the  usual  diseases  of  childhood,  and 
has  always  been  strong  and  well. 

Her  present  illness  began  in  August,  1896,  with  fever  which 
her  doctor  pronounced  typhoid.  She  was  in  bed  two  weeks  and 
since  then  has  had  fever  "off  and  on,"  and  at  recent  menstrual 
periods  has  suffered  exquisite  pain  in  the  left  ovarian  region, 
with  great  nausea  and  vomiting. 

Operation  (Double  Cystectomy ,  with  removal  of  the  uterus,  by  Dr. 
Kelly). — The  right  ovary  is  found  converted  into  a  lobulated  and 
nodular  tumor  about  10  cm.  in  diameter.  This  is  slightly  bound 
down  by  adhesions,  and  at  its  inner  and  upper  pole  is  a  subperi- 
toneal cyst,  4  cm.  in  diameter. 

Enucleation  was  commenced  on  the  right  side  on  account  of 
adhesions  of  the  left  ovary,  which  was  twice  the  normal  size 
and  was  occupied  by  a  growth  similar  to  that  on  the  right.  The 
uterus  was  amputated  at  the  cervix,  and  the  operation  was  then 
completed  in  the  usual  way.  Small,  secondary  nodules  were  seen 
in  the  omentum. 

Over  the  region  of  the  left  kidney  there  was  a  lobulated,  nod- 
ular mass  about  8x7  cm.  This  was  probably  infiltrated  omentum. 
The  abdomen  was  washed  out  with  salt  solution.  In  closing 
the  wound,  catgut  was  used  for  the  peritoneum,  and  interrupted, 
through-and-through  silkworm-gut  and  catgut  for  the  other 
layers. 


Description  of  the  Specimen. 
No.  1645. 


Gynecological-pathological 


Gross  description.— -The  uterus  measures  6.5  x  4.5  cm.  The 
posterior  surface  and  fundus  are  covered  by  adhesions.  On 
section  the  uterine  cavity  is  seen  to  be  4  cm.  long,  and  4  cm. 
broad  at  its  fundus.  The  uterine  mucosa  is  pale  and  looks 
(edematous.  In  the  cervix  is  a  dilated  follicle  4  mm.  in 
diameter. 

Right  side.— The  ovarian  tumor,  which  resembles  a  cystic 
kidney  in  contour,  measures  10x5.5x4  cm.  The  surface  is 
nodular,  and  on  one  side  is  a  bunch  of  8  or  9  cystic  or  partly- 
solid  nodules,  some  of  which  resemble  hemorrhagic  Graafian 
follicles,  others  contain  clear  fluid.  On  section,  the  tumor 
is  found  to  be  of  a  yellowish  color  and  to  consist  of  a  some- 
what friable,  homogeneous  or  fibrillated  tissue,  which  here 
and  there,  around  the  periphery,  presents  small  cystic  areas 
into  some  of  which  haemorrhage  has  occurred.  In  the  hilum 
of  the  tumor  is  a  cyst  2.5  x  1.5  cm.  which  contains  a  buttery 
material  resembling  dermoid  contents. 

The  Fallopian  tube  is  bound  down  to  the  surface  of  the 
tumor,  but  is  apparently  patent. 

Left  side.—  The  ovary  is  converted  into  a  small,  nodular 
tumor,  4x3  cm.,  resembling  the  one  on  the  opposite  side. 
On  its  upper  surface,  at  the  inner  pole,  is  a  corpus  luteum 
1  cm.  in  diameter. 

Microscopic  examination. — The  uterine  mucosa  has  an  in- 
tact surface  epithelium.  The  glands  are  abundant  and  a 
few  slightly  dilated.  Frequently  a  gland  is  seen  extending 
a  short  distance  into  the  muscular  coat,  but  the  glands  are 
perfectly  normal.     The  stroma  of  the  mucosa  is  rarefied. 

Right  side. — The  ovarian  elements  are  almost  entirely 
replaced  by  neoplastic  tissue.  This  consists  of  narrow, 
branching  processes  of  epithelium  penetrating  the  stroma 
in  all  directions.  These  processes  often  consist  of  but  two 
rows  of  cells,  which  may  present  a  narrow  central  lumen. 
Frequently,  however,  the  cells  form  solid  cylinders,  some- 
times of  considerable  thickness.  On  cross-section,  solid 
nests  of  epithelial  cells  are  found  or  a  minute  cavity,  lined 
by  one  layer  of  cells.  The  individual  cells  vary  in  size  and 
form,  but  are  usually  large,  oval  or  cuboidal,  and  contain 
large,  round,  oval,  crescentic  or  irregular  nuclei,  which  in 
general  take  an  intense,  solid  stain.  Nuclear  figures,  both 
symmetrical  and  asymmetrical,  are  abundant,  and  there  is 
slight  karyorhexis,  but,  on  the  whole,  nuclear  fragment  ion  is 
not  notable,  and  cell  degeneration  of  all  kinds  is  practically 
absent.  The  cell-masses  are  separated  from  one  another  by 
delicate  strands  of  connective  tissue,  but  the  tumor  is  further 
irregularly  divided  into  lobules  by  broad  bands  of  connective 
tissue,  and  by  practically  unaltered  ovarian  stroma,  which, 
in  some  portions,  especially  around  the  periphery  of  the 
tumor,  is  present  in  considerable  amount,  though  in  every 
part  showing,  here  and  there,  small  epithelial  masses. 

The  cystic  portions  appear  to  have  originated  in  Graafian 
follicles  or  degenerated  corpora  fibrosa.  In  one  section  a 
corpus  fibrosum  is  found.  Scattered  through  the  stroma  are 
a  moderate  number  of  small  round  cells.  The  vascularity 
of  the  tumor  is  moderate,  the  vessels  usually  of  small  size. 
The  cyst  found  in  the  hilum  of  the  tumor  presents  the 
usual  appearances  of  a  simple  dermoid.  It  is  lined  by  strat- 
ified squamous  epithelium,  and  in  its  wall  are  a  few  sebaceous 
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glands.  No  hair  follicles  are  seen.  For  the  most  part  the 
cyst  is  surrounded  by  a  narrow  band  of  connective  tissue  or 
ovarian  stroma,  but  at  some  points  the  epithelial  cells  have 
penetrated  to  the  surface  and  cell-masses  are  found  in  the 
mesosalpinx  aud  even  between  the  Layers  of  muscle-bundles 
in  the  tube-wall.  The  broad  ligament  also  contains  metas- 
tases, cell-nests  being  found  in  the  lymph-spaces,  and,  in  one 
place,  in  a  large  vein.  The  tubal  mucosa  is  normal  and  no 
tumor  elements  are  found  on  the  upper  surface  of  the  tube  wall. 

Left  side. — The  tumor  is  similar  to  that  ou  the  opposite 
side.  The  corpus  luteum  observed  macroscopically  presents 
the  usual  features  and  shows  commencing  organization. 

Diagnosis. — Carcinoma  ovarii  duplex  associated  with  a 
small  dermoid  cyst  in  the  right  ovary.  Corpus  luteum  in 
the  left  ovary.  Practically  normal  uterine  mucosa.  Peri- 
salpingitis.    Subperitoneal  cysts. 
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PULMONARY  TUBERCULOSIS,  WITH  DIFFUSE  PNEUMONIC  CONSOLIDATION,  IN  A  LION. 

By  W.  G.  MacCallum,  M.  D.,  and  A.  W.  Clement,  V.  S.,  Baltimore,  Md. 


While  in  Birmingham,  Ala.,  in  November,  lfc99,  one  of  the 
lions  belonging  to  the  Hagenbeck  menagerie,  a  large  adult- 
male  of  the  black-maned  sort,  which  had  been  captured  in 
South  Africa  and  had  been  in  captivity  ten  years,  fell  ill.  The 
keeper  noticed  that  the  lion  was  not  well  and  frequently 
refused  food.  On  the  removal  of  the  menagerie  to  Baltimore 
it  grew  worse,  developed  a  slight  grunting  cough,  became  very 
much  thinner  than  normal,  and,  after  an  illness  of  about  four 
weeks  altogether,  died. 

The  autopsy  was  performed  the  next  day.  The  body  was 
that  of  an  adult  male  lion,  said  by  the  keeper  to  be  about  four- 
leen  years  old.  The  subcutaneous  and  omental  1'at  were  very 
much  wasted.  There  was  no  accumulation  of  fluid  in  either 
peritonea]  or  pleural  cavities,  and  the  peritoneal  surfaces  at 
least  were  Bmooth  and  glistening. 

For  the  sake  of  brevity,  the  description  of  the  heart  and 
abdominal  viscera  will  be  omitted,  as  they  were  apparently 
quite  normal.  The  lungs  appeared  somewhat  collapsed,  and 
seemed  to  contain  much  less  air  than  normal.  Their  pleural 
surfaces  were  not  quite  smooth,  but  had  lost  their  gloss.  There 
were,  however,  no  adhesions  between  the  layers.  The  left 
lung,  which  consisted  of  three  lobes,  was  found  to  contain 
very  little  air,  small  portions  of  the  upper  lobe  only  being 
insufflated  ;  the  middle  and  lower  lobes  were  quite  solid.  On 
cutting  through  the  lung,  the  cut  surface  of  the  upper  lobe 
presented,  in  general,  a  translucent  appearance,  being  densely 
studded  with  small  translucent  nodules  which  projected  from 
the  surrounding  surface  ;  these  hardly  exceeded  a  pin-head  in 
size,   and    never   showed   any  central  area  of  necrosis.     The 


intervening  lung-substance  was  gray  or  grayish-yellow,  and 
somewhat  gelatinous  and  translucent.  The  lower  lobes  were 
more  firmly  aud  uniformly  consolidated,  the  firmness  being 
due  to  a  diffuse  consolidation  rather  than  to  the  translucent 
nodules  which  were  more  sparsely  scattered  throughout  these 
lobes.  The  cut  surface  was,  as  in  the  upper  lobe,  grayish-yel- 
low and  somewhat  translucent.  In  the  posterior  portion  of 
the  lobe,  there  were  two  well-detined  cavities  communicating 
with  one  another  by  a  narrow  channel,  and  marked  off  from 
the  surrounding  lung  by  the  fibrous  thickening  of  their  walls. 
These  cavities  communicated  with  the  bronchi;  their  walls 
were  fairly  smooth  and  covered  with  a  purulent  material. 
Obliterated  arteries  crossed  from  side  to  side. 

The  right  lung  was  much  more  voluminous  than  the  left, 
the  upper  lobe  being  insufflated  and  containing  only  a  lew  of 
the  translucent  nodules  described.  The  lower  lobes,  as  in  the 
left  lung,  were  consolidated.  They  were  riddled  w7ith  tubular 
cavities,  which  correspond  with  the  bronchi,  and  which,  for 
the  most  part,  were  filled  with  a  yellowish  purulent  material. 

The  bronchial  glands  were  slightly  enlarged  and  deeply  pig- 
mented, but  showed  no  areas  of  caseation. 

Hardened  sections  of  the  upper  lobes  of  the  lung  show  the 
presence  of  small  areas  of  consolidation  here  and  there.  These 
consist  of  rounded  or  oval  tubercle-like  masses  of  cells,  some- 
times close  to  the  bronchi  but  more  often  in  relation  with  the 
small  blood-vessels.  They  are  not  entirely  without  a  blood 
supply,  for  minute  blood-vessels  may  be  seen  in  their  interior. 
They  are  made  np  for  the  most  part  of  epithelioid  cells,  with 
vesicular  nuclei  arranged  in  an  irregularly  concentric  manner, 
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often  about  several  centres.  There  are  very  few  lymphoid 
cells,  but  a  considerable  number  of  cells  resembling  polymor- 
phonuclear leucocytes;  and  these,  with  the  epithelioid  cells, 
which  are  often  much  distorted  and  of  bizarre  form,  make  up 
the  nodule.  Very  rarely  is  there  any  central  giant-cell. 
These  nodules  are  often  very  sharply  outlined  on  account  of 
the  fact  that  they  may  fill  an  alveolus  without  disturbing  the 
epithelium  of  the  adjacent  alveoli.  The  alveoli  adjacent  to  the 
tubercles  contain  a  gelatinous  exudate  consisting  almost 
entirely  of  coagulated  fluid  and  desquamated  epithelial  cells. 
There  are  a  few  polymorphonuclear  leucocytes,  but  scarcely 
any  fibrin ;  occasionally  a  little  is  shown  by  Weigert's  fibrin 
stain. 

Sections  of  the  lower  lobes  show  a  great  increase  in  the  con- 
nective tissue  throughout  the  lung,  associated  with  the  tubercle 
nodules,  which  are  here  much  conglomerated.  Giant-cells  are 
seen  in  these  matted  tubercles,  although  so  rare  in  the  discrete 
nodules  in  the  upper  lobes.  The  alveoli  of  the  intervening 
substance  are  completely  obliterated  by  the  fibrous  tissue  which 
is  often  much  pigmented  by  coal-dust.  In  other  portions  of  the 
lower  lobes  there  are  areas  of  gelatinous  pneumonia,  and  also 
areas  in  which  the  walls  of  the  alveoli,  together  with  the  exu- 
date, have  become  completely  necrotic  and  caseous. 

The  more  densely  consolidated  portions  often  show  definite 
bronchiectatic  cavities,  with  thick  fibrous  walls  and  a  content 
of  cellular  debris. 

The  giant-cells  described  above  very  commonly  contain  well- 
defined  tubercle  bacilli,  as  shown  in  sections  stained  by  the 
method  of  Mallory.  Stained  by  Weigert's  method  no  other 
organisms  can  be  demonstrated.  Cultures  from  the  lung  were 
sterile,  and  two  guinea-pigs,  inoculated  subcutaneously  and 
intraperitoneally  with  emulsions  of  the  lung  substance,  unfor- 
tunately died  from  intercurrent  infections,  so  that  no  propaga- 
tion of  the  organism  was  effected. 

The  demonstration  of  bacilli,  identical  in  morphology  with 
the  tubercle  bacilli  in  the  giant-cells  which  formed  the  centres 
of  nodules  in  the  lung,  morphologically  like  tubercles,  seems 
conclusive  enough  evidence  that  the  lesion  was  really  tubercu- 
losis of  the  lungs. 

Sections  of  the  other  organs  showed  no  tubercles  and  no 
other  noticeable  abnormality. 

The  exclusive  localization  of  the  process  in  the  lungs  is 
interesting  in  connection  with  the  similar  case  reported  by 
Straus,*  in  which,  although  there  were  large  caseous  masses 
in  the  lungs,  there  were  no  other  viscera  involved. 

Straus'  case   is   the   only  one   in  the   literature    which    is 


*  Straus:  Arch,  de  med.  exper.,  1894,  VI,  645. 


described  in  detail.  Tuberculosis  in  lions  does  not  seem 
extraordinarily  uncommon,  however,  for  Jensen  mentions  two 
cases,  Haughton  another,  and  Eayer,  quoting  Pirrault,  two 
others.  It  is  well  known  from  the  work  of  Jensen,*  Eben,f 
Froehner,J  Bollinger§  and  others,  that  dogs  and  cats  are  more 
commonly  subject  to  tuberculosis  than  is  generally  thought  to 
be  the  case. 

The  localization  of  the  tuberculous  lesions  in  these  more  or 
less  closely  related  animals  is  of  interest  in  connection  with 
this  case.  Dogs,  as  reported  by  these  authors,  most  frequently 
suffer  with  pulmonary  tuberculoses,  and  tuberculosis  of  the 
serous  surfaces  is  with  them  more  common  than  in  cats,  in 
which,  while  pulmonary  tuberculosis  predominates,  lesions  in 
the  digestive  organs  are  especially  frequent. 

It  is  not  within  the  scope  of  this  note  to  review  the  litera- 
ture on  tuberculosis  in  animals,  of  which  good  summaries  are 
given  by  Nocard||  and  Leray,**  Rayerff  and  others. 

Lebert,JJ  in  writing  of  the  tuberculosis  of  apes,  states  his 
opinion  that  they  probably  suffer  in  wild  life  as  well  as  in  menag- 
eries, and  that  they  live  no  better  in  the  tropical  menageries  than 
in  the  more  northern  ones.  General  opinion,  however,  seems  to 
favor  the  view  that  confinement  so  lowers  the  resistance  of  wild 
animals,  and  especially  those  transported  from  tropical  coun- 
tries, as  to  predispose  them  to  the  invasion  of  the  tubercle 
bacilli. 

The  most  important  result  of  a  study  of  this  case  is  appa- 
rently the  evidence  in  favor  of  the  view  that  a  diffuse  pneu- 
monic consolidation  can  be  caused  by  the  tubercle  bacillus 
alone.  Cultures  were  sterile,  and  coverslips  and  sections 
showed  no  organisms  except  the  tubercle  bacilli,  a  condition 
not  often  found  in  the  human  lung,  the  seat  of  so  extensive  a 
change. 

Whether  the  peculiarities  of  the  bacilli,  so  much  discussed 
of  late,§§  or  the  differences  in  the  tissues  of  the  beasts,  are  to 
be  given  as  the  causes  of  the  slight  morphological  differences 
in  the  tubercles  in  different  animals,  must  be  left  undecided 
here. 


*  Jensen  :  .1.  comp.  path  and  therap.,  1891,  IV,  103. 
tEben  :  Dtsch.  Zeitschr.  f.  Thiermed,  1892,  XIX,  129. 
{Froehner:  Monatsch.  f.  prakt.  Thierheilk.,  Bd.  VI,    Heft   9, 
p.  385. 
§  Bollinger:  Virch.  Archiv,  1872,  LV,  290. 
|  Nocard  :  Animal  tuberculoses,  etc.,  1895. 
** Leray  :  Gaz.  de  Hop.,  Paris,  189S,  LXIX,  1425. 
ft  Bayer  :  Arch,  de  Med.  compar.,  1843,  I,  189-219. 
tt  Lebert :  Dtsch.  Archiv  fur  klin.  Med.,  1873,  XII,  p.  42. 
§§Th.  Smith  :  Journ.  of  Experimental  Med.,  1898,  Vol.  III.  p.  451. 
Mafassi:  Ztsch.  f.  Hygiene,  1S92,  Bd.  II,  p.  445. 
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ARSENICAL  PIGMENTATION  AND  KERATOSIS.* 

By  Louis  P.  Hamburger,  M.  !>..  Assistant  in  Medicine,  Johns  Hopkins  University. 


This  patient,  who  has  been  kind  enough  to  appear  before 
the  society  to-night,  is  a  clerk,  forty-two  years  of  age.  He 
entered  the  Johns  Hopkins  Hospital  Dispensary  on  the  first  of 
November  1899,  complaining  of  swelling  of  the  feet  and 
abdomen.  The  family  history  is  negative.  As  a  child  he  had 
measles  and  scarlet  fever.  He  has  used  neither  alcohol  nor 
tobacco.  To  that  which  is  of  importance  in  his  past  history 
I  shall  refer  later.  His  illness  began  about  eight  months  ago 
with  a"cold"aud  a  cough.  About  a  month  thereafter  his 
abdomen  began  to  swell,  and  he  noted  that  at  the  end  of  the 
day's  work  his  legs  were  swollen.  The  cough  soon  disappeared 
but  the  swelling  of  the  abdomen  continued.  He  has  had  no 
shortness  of  breath,  nausea,  "fainting  spells"  nor  symptoms 
of  weakness.  His  bowels  have  been  regular.  He  presented 
about  the  same  condition  when  I  first  saw  him  that  he  exhibits 
now.  He  is  a  sparely  nourished  man,  the  visible  mucous 
membranes  are  of  good  color  and  present  no  unusual  pigmen- 
tation. What  immediately  attracts  one's  attention  is  the  con- 
dition of  his  skin.  There  is  a  more  or  less  deep-brown  discol- 
oration over  almost  the  entire  body.  The  pigmentation  as  it 
appears  over  the  abdomen  may  be  taken  as  a  type  of  this 
discoloration ;  differences  in  degree  are  presented  by  the  skin 
in  various  localities.  The  skin  in  this  situation  is  of  a  mottled 
yellowish-brown  color;  the  mottling  is  due  to  small  rounded 
areas  of  less  pigmented,  almost  white  skin,  alternating  with 
similar  areas  more  deeply  colored.  Here  and  there  are  little 
dark,  almost  black,  mole-like  spots.  The  skin  feels  natural  and 
is  at  points  a  little  scaly.  The  face  is  slightly  involved  ;  it  is 
freckled,  the  complexion  is  muddy.  On  the  neck,  particularly 
at  the  back  and  the  sides,  the  discoloration  is  marked,  being 
less  punctate  and  more  diffuse  than  over  the  abdomen.  Still 
more  diffuse  is  the  coloring  of  the  axillary  folds;  they  are 
uniformly  colored  a  deep-browu.  The  punctate  arrangement 
is  resumed  over  the  shoulders  and  arms,  being  more  marked 
over  the  posterior  and  internal  aspects  of  the  limbs.  The 
discoloration  is  slight  over  the  forearm  and  practically  absent 
over  the  hands.  The  chest  and  upper  part  of  back  are  slightly 
involved;  the  areola?,  however,  are  of  a  dark  chocolate-brown 
color.  The  abdomen  and  lower  half  of  back  are  markedly 
pigmented.  The  inguinal  folds,  buttocks  and  internal  aspects 
of  the  thighs  are  strikingly  dark.  Toward  the  lower  thirds  of 
the  thighs  the  pigmentation  fades  ;  the  skin  of  the  legs  is  only 
dotted  here  and  there  with  spots  of  pigment;  the  feet  are  free 
from  the  discoloration. 

The  skin  of  the  hands  is  rough  and  dry.  Over  the  palms  it 
is   diffusely   thickened.     Here,   as   well    as   over   the    dorsal 


•Presentation  of  the  patient  before  the  Johns  Hopkins  Hos- 
pital Medical  Society,  December  18,  1899. 

[Note. — Since  this  paper  has  been  in  press  my  attention  has  been 
called  to  the  excellent  article  by  Dr.  Hartzell  on  "  Epithelioma  as 
a  Sequel  of  Psoriasis  and  the  Probability  of  its  Arsenical  Origin," 
which  was  published  in  the  Am.  J.  of  Med.  8c.  of  September, 
1899.  Some  of  the  ground  here  independently  traversed  is  covered 
by  his  contribution. — L.  P.  H.] 


surfaces  and  between  the  fingers,  are  numerous  small  and 
large  dirty-gray  warts  and  callosities  from  the  size  of  a  pin- 
head  to  that  of  a  pea.  Some  of  them  look  like  ordinary 
warts;  others  are  smaller  and  more  like  little  fine  local  thick- 
enings. There  is  a  "wart"  on  the  ulnar  border  of  the  right 
wrist.  The  nails  look  natural.  Projecting  from  the  left  elbow 
for  a  distance  of  about  a  centimetre  is  a  curious  conical  wart- 
like thickening  recalling  somewhat  the  heaped-up  scales  of 
psoriasis. 

The  soles  present  even  a  more  remarkable  appearance  than 
the  palms.  Here  too  is  a  diffuse  thickening  but  particularly 
along  the  outer  border,  the  heel  and  area  corresponding 
to  the  metatarsophalangeal  articulations.  Over  these  parts 
and  extending  a  little  way  up  the  posterior  aspect  of  the 
heels  there  are  numerous  yellowish  horny  excrescences  of 
all  sizes,  discrete  and  confluent.  The  nails  are  unaffected. 
From  the  anterior  surface  of  right  shoulder  there  projected  a 
yellowish- brown,  lobulated  round  wart.  It  was  excised,  and, 
examined  microscopically,  shows  the  structure  of  a  papilloma. 

Below  each  internal  malleolus  is  a  reddened  scaly  patch 
having  a  diameter  of  about  a  half  centimetre.  They  bleed 
from  minute  points  on  removing  the  scales  (psoriasis). 

The  lungs  are  clear.  The  point  of  the  heart's  maximum 
impulse  is  in  the  5th  1.  i.  s.  in  the  nipple  line.  At  this  point 
as  well  as  in  the  axilla  a  blowing  systolic  murmur  is  heard. 
The  pulse  is  regular,  62  to  the  minute. 

The  abdomen  was  distended,  bulging  a  little  at  the  flanks. 
In  these  regions  the  percussion  note  was  flat,  but  became 
tympanitic  on  one  side  when  lying  on  the  opposite. 

The  liver  dulness  began  at  the  sixth  rib  in  the  right  para- 
sternal line.  Palpation  of  the  abdomen  was  unsatisfactory 
owing  to  the  distention.  The  skin  over  the  shins  pitted  a 
little  on  pressure.  The  urine  contained  neither  albumin  nor 
sugar. 

Under  a  course  of  purgation  the  complaint  for  which  he 
sought  treatment  has  been  a  good  deal  relieved.  The  abdomen 
is  not  so  distended,  the  feet  are  not  so  much  swollen. 

The  cutaneous  changes  had  come  on  so  gradually  that  the 
patient  had  paid  little  attention  to  them.  The  warts  had  been 
annoying  and  he  had  had  some  of  them  removed  from  time  to 
time. 

When  I  saw  this  combination  of  extensive  pigmentation  and 
keratosis,  I  made  inquiry  at  once  as  to  the  use  of  arsenic.  The 
patient  was  much  surprised  by  the  question,  replying  that  he 
had  been  taking  Fowler's  solution  in  doses  of  from  five  to  eight 
drops  three  times  daily  off  and  on  for  a  period  of  ten  years. 
During  this  time  he  suffered  from  a  cutaneous  eruption  which 
first  appeared  as  a  patch  on  the  antero-external  aspect  of  the 
right  knee.  It  was  red,  dry  and  scaly.  Other  patches  of 
varying  sizes  appeared  from  time  to  time  over  the  body.  The 
eruption  itched,  bled  on  scratching,  and  resembled  the  "spots" 
now  present  on  the  ankles.  Arsenic  was  prescribed  and  the 
skin  disease  was  benefited.  After  three  or  four  weeks  he 
would  discontinue  the  use  of  Fowler's  solution,  only  to  resume 
it  as  a  rule  in  another  fortnight;  at  times  because  of  the 
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appearance  of  a  fresh  patch  of  eruption,  often  because  of  a  fear 
of  its  return.  Just  when  the  present  cutaneous  manifestations 
made  their  appearance  he  does  not  know,  but  he  is  quite  sure 
that  it  was  subsequent  to  the  use  of  arsenic. 

To  recapitulate:  This  man,  suffering  from  some  chronic 
cutaneous  affection  (probably  psoriasis),  began  taking  ar- 
senic in  the  usual  doses  ten  years  ago  and  has  continued  its 
use  off  and  on  ever  since.  He  took  the  last  dose  three  weeks 
before  his  first  visit  to  the  dispensary.  Then  he  had  ascites 
and  presented  the  cutaneous  lesions  which  we  have  just 
considered. 

It  is  more  than  probable  that  there  is  a  causal  relation  be- 
tween the  ascites  and  the  use  of  the  arsenic.  In  this  patient 
no  other  etiological  factor  is  available.  Mr.  Hutchinson*  has 
described  a  similar  but  more  severe  case  in  which  paracentesis 
was  performed  on  three  occasions,  complete  recovery  following 
only  on  discontinuing  the  drug.  And  in  Geyer's  report f  on 
the  endemic  arsenicism  of  Keichenstein,  due  to  the  arsenical 
drinking  water,  several  similar  cases  are  quoted.  However, 
it  is  not  to  this  condition  of  our  patient  that  I  wish  to  call 
particular  attention,  but  to  the  combination  of  widespread 
pigmentation  and  keratosis  of  the  hand3  and  feet.  It  is  a 
clinical  picture  of  prolonged  arsenical  medication.  So  char- 
acteristic is  it  that,  in  this  case,  the  diagnosis  can  be  made  de 
visu  without  the  assistance  of  the  patient's  statements. 

It  is  right  interesting  to  know  how  the  relation  between 
these  dermatoses  and  the  use  of  arsenic  has  been  established. 
I  shall  begin  with  a  consideration  of  the  melanoderma. 

Thomas  Hunt  is  probably  the  first  observer  to  call  attention 
to  arsenical  pigmentation.  In  a  communication  on  the  admin- 
istration of  arsenic,  published  in  1847,  he  wrote:  "The  trunk 
of  the  patient  first,  and  subsequently  all  those  parts  of  the 
body  which  are  by  the  dress  protected  from  the  access 
of  light  and  air,  become  covered  with  a  dirt-brown,  dingy, 
unwashed  appearance,  which  under  a  lens  reveals  a  delicate 
desquamation  of  the  epidermis,  and  is,  in  fact,  a  faint  form  of 
pityriasis."  %  He  viewed  this  change  as  an  effect  of  the  drug's 
action. 

In  spite  of  this  early  account  of  arsenical  melanoderma  the 
condition  was  not  generally  recognized  for  many  years  there- 
after. It  was  well  known  that  any  chronic  inflammation  of 
the  skin  might  leave  its  mark  in  the  shape  of  a  pigmentation 
at  the  site  of  an  old  lesion,  llebra,  in  his  well-known  text- 
book, spoke  of  this  fact  in  connection  with  cases  of  psoriasis, 
and  particularly  those  treated  with  arsenic,  recommending  a 
reduction  of  the  dose  as  soon  as  the  pigmentation  appears. § 
No  more  definite  statement  regarding  the  relation  between  the 
arsenic  and  the  discoloration  is  made.  Before  Hebra's  book 
was  published,  Devergie  had  expressed  the  opinion  that  the 
pigmentation  in  such  cases  is  in  all  probability  due  to  the 
arsenic,  and  the   term  "  taches  arsenicales  "  is  applied  to  the 

Archives  of  Surgery,  1895,  Vol.  VI,  p.  389. 

f  Ueber  die  chronischen  Hautveriinderungen  beim  Arsenicis- 
mus  u.  Betrachtungen  uber  d.  Massenerkrankungen  in  Eeichen- 
stein.     Arch.  f.  Derm.  u.  Syph.,  1898,  Bd.  43,  S.  221. 

{  Further  observations  on  the  administration  of  arsenic.  Lan- 
cet, 1847,  I,  p.  92. 

§  Lehrb.  d.  Hautkrankh.,  1874,  2  Aufl.,  S.  345. 


discolored  areas.*  But  this  view  was  not  so  readily  accepted, 
and  discussion  continued  as  to  what  share  the  disease  took  and 
what  role  the  arsenic  played  in  the  causation  of  the  melano- 
derma. In  time,  however,  there  accumulated  many  dermato- 
logical  observations,  in  which  the  pigment  was  said  to  appear 
at  points  unaffected  by  the  original  cutaneous  disease,  so  that 
there  could  be  no  doubt  as  to  its  arsenical  or  inflammatory 
origin.  Finally,  when  clinicians  began  to  report  numbers 
of  cases,  chiefly  of  chorea  and  accidental  poisonings  where 
discoloration  of  the  skin  followed  the  ingestion  of  the  drug, 
arsenical  pigmentation  was  accepted  as  au  established  fact  and 
came  to  take  its  place  in  the  list  of  arsenical  dermatoses. f 
That  list  is  a  long  one;  besides  the  eruptions  which  we  are 
now  considering,  it  includes  representatives  of  all  the  elemen- 
tary cutaneous  lesions  from  the  cedematous  to  the  pustular. 
In  this  connection  it  is  of  interest  to  note  that  a  certain  chron- 
ological sequence  in  the  appearance  of  these  eruptions  can 
be  observed.  Some  represent  an  acute  intoxication,  as  it  were; 
others,  a  chronic.  At  one  end  of  the  series  stands  the  oedema 
which  may  come  on  after  a  day  or  two's  administration;  at 
the  other  end  are  the  melanosis  and  keratosis.  As  a  rule,  the 
melanosis  appears  after  a  period  of  some  weeks  or  months  of 
arsenical  medication.  It  matters  not  what  preparation  of  the 
drug  is  used;  arsenious  acid,  sodium  arseniate,  Fowler's  solu- 
tion— all  have  caused  it. 

The  localization  of  the  discoloration,  as  our  patient  presents 
it,  may  be  taken  as  typical.  The  pigment  appears  in  small 
yellowish-brown  macula;,  which  coalescing  may  come  to  cover 
a  large  area  of  skin,  giving  to  it  a  rather  characteristic  mot- 
tling. But  it  is  not  always  characteristic  enough  to  be  distin- 
guished from  the  bronzing  of  Addison's  disease.  Like  the 
pigmentation  of  this  disease,  it  is  more  intense  in  localities 
exposed  to  friction  or  where  there  is  normally  more  or  less 
pigment.  In  this  patient  you  see  how  dark  the  axillary  and 
inguinal  folds  and  the  areolae  are.  Unlike  the  coloring  of 
Addison's  disease,  the  exposed  parts  do  not  tend  to  suffer,  nor 
are  the  visible  mucous  membranes  involved.  The  shade  of  the 
pigment  does  not  help  in  the  differentiation  from  "  bronzed 
skin,"  for  in  both  conditions  all  shades  of  brown  may  be 
represented.  Indeed,  a  case  of  arsenical  pigmentation  has 
been  reported  in  which  the  skin,  from  the  groins  to  the  toes, 
was  "  absolutely  black."  J  When  one  considers  that  these 
patients  may  present  the  gastro-intestinal  symptoms  of  arsenic 
poisoning,  the  differentiation  between  arsenical  intoxication 
and  Addison's  disease  becomes  worthy  of  consideration.  There 
is  a  case  of  so-called  arsenical  melanoderma  on  record  which, 
by  its  subsequent  course,  proved  to  be  an  example  of  supra- 
renal disease.§ 

The  error  might  have  been  avoided  had  the  pigmentation  of 
the  mucous  membranes  been  rightly  interpreted. 

In  phthisis  and  exophthalmic  goitre  pigmentation  of  the 


*  Traite  pratique  des  Maladies  de  la  Peau,  1S57,  p.  137. 

t  For  literature,  see  Geyer,  loc.  cit. 

t  Barthelemy :  quoted  by  Rasch,  Contribution  a  l'etude  des 
dermatoses  d'origine  arsenicale,  Ann.  de  Derm,  et  de  Syph., 
1893,  t.  IV,  p.  160. 

§  Audry,  Ann.  de  Derm,  et  de  Syph.,  1S96,  t.  VII,  p.  1415.  For 
"note  rectificative,"  see  tome  IX,  1898,  p.  538. 
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skin  is  sometimes  seen.  It  is  possible,  as  has  been  suggested, 
that  in  some  of  these  cases  the  discoloration  may  have  an 
arsenical  origin,  for  in  both  diseases  arsenic  is  often  admin- 
istered for  long  periods  of  time. 

What  are  the  minute  changes  in  the  pigmented  skin?  Our 
patient,  grateful  that  the  cause  of  his  trouble  had  been  discov- 
ered, volunteered  to  give  us  a  bit  of  tissue  for  microscopical 
study.  Accordingly,  a  small  piece  of  skin  was  excised  from 
bhe  lumbar  region. 

In  this  specimen  the  epidermal  cells  are  not  hyperpig- 
mented;  the  corium  is  the  seat  of  the  discoloration.  The 
pigment  is  distributed  almost  exclusively  about  the  blood- 
vessels. Hence,  it  is  seen  in  the  papillae,  but  it  is  most  abun- 
dant about  the  basilar  layer  of  capillaries  from  which  the 
papillary  vessels  arise.  It  presents  itself  in  the  adventitia  of 
the  vascular  wall  as  little  brown  granules,  which  lie  heaped 
up  to  form  fine  lines,  or  more  frequently  very  dark  ovoid  and 
spindle-shaped  groups  of  about  the  size  of  a  connective-tissue 
cell.  In  many  of  these  collections  of  pigment  nuclei  are 
risible,  so  that  their  cellular  character  is  undoubted.  The 
nature  of  the  pigment  granule  itself  is  quite  obscure.  Mr. 
Hitzrot  has  kindly  made  some  microchemical  tests  in  the  pres- 
ent case,  with  the  same  negative  results  that  other  observers 
report.  The  pigment  failed  to  turn  blue  when  treated  with 
hydrochloric  acid  and  potassium  ferrocyanide,  and  remained 
unchanged  on  the  addition  of  ammonium  sulphid,  or  of  a  five 
per  cent  solution  of  neutral  hematoxylin.  There  does  not 
exist  the  analogy  between  arsenical  pigmentation  and  argyria 
that  Devergie  claimed,  for  from  these  experiments  it  is  clear 
that  the  pigment  contains  neither  arsenic  nor  iron.  Perhaps, 
suggests,  it  is  hsematoidin.  It  is  a  fact  that  the  long- 
continued  use  of  arsenic  is  attended  in  some  individuals  by  a 
decided  decrease  in  the  haemoglobin  and  red  blood-corpuscles. 
The  metal  itself  in  chronic  poisoning  is  deposited  not  only  in 
the  liver  and  spleen,  but  also  in  the  marrow  of  the  bones  ;  there- 
fore, at  tbe  very  fountainhead  of  blood-formation.  These  obser- 
vations, added  to  the  microscopical  picture,  the  perivascular 
deposition,  leave  little  doubt  that  it  is  from  the  disintegration 
of  the  blood  that  the  pigment  results,  but  the  intimate  mechan- 
ism of  its  formation  and  deposition  is  entirely  unknown. 

As  to  the  treatment  of  arsenical  pigmentation,  the  essential 
indication  is  clear.  Withdrawal  of  the  drug  is  usually  followed 
in  the  course  of  months  by  a  disappearance  of  the  discoloration. 
In  a  few  cases  the  pigmentation  has  been  permanent. 

Although  melanoderma  is  a  late  lesion  of  arsenical  intoxi- 
cation, keratosis  is  a  still  later  manifestation,  and,  in  point  of 
time,  stands  last  in  the  series  of  arsenical  skin  eruptions.  It 
is  only  within  the  last  few  years  that  its  arsenical  origin  has 
been  established  beyond  dispute.  I  say  beyond  dispute  in 
face  of  tlie  statements  made  less  than  two  years  ago  by  such 
eminent  dermatologists  as  Kaposi  and  Neumann,  to  the  effect 
that  they  had  never  demonstrated  with  certainty  a  single  case 
of  arsenical  keratosis.*  After  examining  this  patient  and 
reviewing  with  me  the  literature,  I  will  leave  you  to  judge  if 
these  statements  are  warranted  by  the  facts  ! 

Many  years  ago  Romberg  wrote  of  a  palmar  and  plantar 


*  Ann.  de  Derm,  et  de  Syph.,  1898,  t.  IX,  p.  481. 


affection  in  association  with  the  use  of  arsenic.  He  Btated 
that  he  had  seen  exfoliation  of  the  skin  iu  these  regions  in 
individuals  who  had  taken  the  drug.*  But,  probably  the  first 
definite  allusion  to  an  undoubted  case  of  arsenical  keratosis 
is  male  by  Erasmus  Wilson,  in  1868.  In  discussiug  the  effect  of 
fifteen  months'  use  of  the  drug  on  his  patient,  he  writes:  "  Hut 
the  most  striking  evil  resulting  from  the  action  of  the  arsenic 
next  to  the  melasma  is  the  state  of  chronic  erythema  of  the 
palmar  and  plantar  surfaces  of  the  hands  and  feet.  These 
surfaces  are  red,  hot  and  swollen;  the  cuticle  is  dry,  harsh, 
desquamating  and  covered  with  hard,  dry  points,  correspond- 
ing with  the  apertures  of  the  sweat-glands,  which  resemble 
minute  corns,  and  which  she  designates  by  that  name."! 

In  a  report  of  the  terrible  epidemic  at  Hyeres,  in  France,  in 
1887,  where  more  than  four  hundred  people  were  poisoned  by 
wine  containing  arsenic,  mention  is  made  of  a  case  in  which 
the  epidermis  of  the  soles,  particularly  about  the  heels  and 
balls  of  the  toes,  became  hard  and  dry  and  horny.  J  In  the 
same  year,  at  a  meeting  of  some  brauches  of  the  British  Med- 
ical Association,  held  at  Gloucester,  Mr.  Jonathan  Hutchinson 
called  attention  to  several  cases  of  keratoses  of  the  palms  and 
soles,  due,  he  thought,  to  the  ingestion  of  arsenic.  He  thought 
it  probable,  too,  that  the  drug  might  cause  a  peculiar  form  of 
cancer.§ 

The  whole  subject  received  important  contributions  in  1891 
by  the  publication  and  discussion  of  three  English  observa- 
tions on  palmar  and  plantar  keratoses. ||  The  third  of  this 
series  was  reported  by  Pringle  as  one  of  '"Keratosis  of  the 
palms  and  soles  probably  of  arsenical  origin."  The  patient 
was  a  young  woman,  suffering  from  psoriasis,  who  took  Fow- 
ler's solution  for  one  year.  It  was  then  noted  that  the  epi- 
dermis of  the  palms  and  soles  was  thickened  and  keratotic  in 
patches,  varying  in  size  from  that  of  a  pin's  head  to  that  of 
a  pea,  so  that  the  skin  presented  a  warty  appearance.  The 
affection  extended  along  the  lateral  borders  of  the  fingers. 
The  description  tallies  in  the  main  with  the  case  before  us. 
Pringle  presented  his  patient  before  the  Dermatological 
Society  of  London,  where  Mr.  Hutchinson  gave  it  as  his 
opinion  that  the  case  was  one  of  arsenical  keratosis.  Consid- 
ering all  of  this  evidence,  there  can  be  at  present  no  doubt  as 
to  the  existence  of  such  a  condition. 

The  lesion  appears  after  some  months  or  years  of  arsenical 
medication,  either  as  a  diffuse  hypertrophy  of  the  epidermis,  or 
there  arise  local  thickenings  of  all  sizes,  giving  to  the  skin  a 
warty  appearance.  Most  frequently,  perhaps,  the  two  condi- 
tions are  combined.  Rarely  is  there  any  erythema,  a  circum- 
stance which  distinguishes  it  from  the  hereditary  palmar  and 
plantar  keratoses.  The  palms  and  soles  are  usually  involved, 
though,  as  in  this  patient,  the  dorsal  and  lateral  aspects  of 
the  fingers  and  elbows  may  be  affected.     As  it  appears  on  the 


*  Klin.  Wahmehmungen  u.  Beobachtungen,  Berlin,  1851,  P.  228. 
t  Jour,  of  Cut.  Med.,  1868,  Vol.  I,  p.  355. 

I  Barthelemy  :  quoted  by  Rasch,  op.  cit.,  p.  153. 

§  An  address  on  the  study  of  skin  diseases  as  illustrating  the 
doctrines  of  general   pathology.     Brit.  Med.  Jour.,  1887,  II.  p.  230. 

II  Brooke:  Brit.  Jour,  of  Dermat.,  1891,  p.  19.     Crocker:  ibid.,  p. 
169.     Pringle:  ibid.,  p.  390. 
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elbows  it  recalls  the  condition  of  psoriasis,  hence  Mr.  Hutch- 
inson's term  "  arsenical  psoriasis." 

By  what  mechanism  the  lesion  is  produced  is  far  from  clear. 
Excessive  sweating  of  the  palms  and  soles  has  been  observed 
during  the  long-continued  administration  of  arsenic.  It  may 
be  that,  owing  to  this  hyperhidrosis,  arsenic  is  excreted  in  the 
sweat  in  an  unusual  amount  and  that  the  prolonged  contact 
of  the  drug  in  these  regions  may  determine  the  localization 
of  the  lesion.  The  appearance  of  the  "corns"  about  the 
apertures  of  the  sweat-glands  has  been  noted  in  a  few 
instances. 

When  the  arsenic  is  withdrawn  the  keratosis  usually 
remains  stationary  or  slowly  diminishes.  Active  treatment 
with  such  preparations  as  salicylic  acid  should  not  be 
undertaken  without  bearing  in  mind  a  third  and  less 
fortunate  termination  of  these  keratoses,  to  which  Mr. 
Hutchinson*  drew  attention  at  a  meeting  of  the  Patho- 
logical Society  of  London,  in  1887.  Here  he  elaborated  the 
proposition  which  he  had  made  at  Gloucester  that  the  internal 
administration  of  arsenic  could  be  the  cause  of  a  "peculiar 
form  of  cancer."  He  presented  notes  and  drawings  of  three 
cases  in  which,  following  the  use  of  arsenic,  not  only  palmar 
and  plantar  keratosis  developed  but  also  malignant  growths. 
His  thesis  drew  forth  some  opposition,  but  Sir  James  Paget, 
who  occupied  the  chair,  remarked  that  he  "  had  seldom  heard 
an  argument  founded  on  clinical  and  pathological  evidence 
more  definitely  suggesting  the  conclusion  advanced."  Mr. 
Hutchinson's  first  case  was  that  of  a  man  suffering  from  psori- 
asis who  had  taken  arsenic  for  many  years.  "Corns"  developed 
on  his  hands  and  feet.  A  corn  on  the  sole  of  the  foot  ulcer- 
ated, resembling  at  first  a  perforating  ulcer.  According  to  Sir 
James  Paget's  opinion,  "  the  disease  was  cancerous."  Micro- 
scopical examination  was  inconclusive.  The  growth  was 
removed  ;  the  patient  recovered. 

The  second  case  was  one  of  unusual  interest.  An  American 
physician  had  taken  arsenic  for  psoriasis  for  a  long  period. 
The  psoriasis  was  cured,  but  the  skin  of  the  palms  and  soles 
became  rough.  Fungous  ulcerations  appeared  on  both  hands. 
Ultimately  both  hands  were  amputated.  Eighteen  months 
later  the  patient  died.  Metastases  of  epithelioma  were  found 
in  the  left  axillary  glands,  in  both  lungs,  in  the  suprarenal 
glands,  and  in  a  rib.     I  shall  refer  to  this  case  later  on. 

Finally,  the  case  of  a  clerk,  aged  34  years,  who  had  taken 
arsenic  for  a  long  time  for  psoriasis,  was  cited.  When  he 
appeared  at  the  Skin  Hospital  the  palms  and  soles  were  dotted 
with  "  corns."  Then  an  epithelioma  of  the  scrotum  appeared. 
It  was  excised,  but  the  subsequent  movements  of  the  patient 
could  not  be  followed. 

Now,  the  facts  which  were  thus  brought  forward  were  not 
unknown,  but  Mr.  Hutchinson's  interpretation  was  novel. 
Thus,  in  1874,  an  epithelioma  taken  from  the  foot  of  an 
individual  suffering  from  psoriasis  is  exhibited  before  the 
Anatomical  Society  of  Paris. f  A  few  years  later,  Cartaz  J 
reports  to  the  same  society  the  case  of  a  man  forty  years  of 


*  Brit.  Med.  Jour.,  1887,  II,  p.  1280. 

f  Pozzi,  Bullet,  de  laSoc.  Anat.,  1874,  p.  587 

t  Bullet,  de  la  Soc.  Anat.,  1877,  p.  549. 


age,  suffering  from  psoriasis,  in  whom  a  cancerous  ulceration 
developed  over   the  palmar   surface  of  the  right  ring  finger. 

Both  patients  showed  keratoses.  They  had  presumably  been 
treated  with  arsenic  as  is  practically  every  case  of  psoriasis 
though  no  mention  is  made  of  this  fact. 

In  1885,  Dr.  J.  C.  White,*  published  an  article  with  the 
title :  "  Psoriasis,  Verruca,  Epithelioma,  a  sequence."  Two 
cases  are  reported.  The  first  patient  was  a  man  who  had  had 
psoriasis  of  many  years'  standing.  He  had  taken  arsenic  in 
considerable  doses.  For  ten  years  he  had  had  keratoses  on  his 
hands.  Three  years  previous  to  his  examination  by  Dr.  White 
in  1884  one  of  these  "  warts  "  on  the  anterior  aspect  of  the 
right  palm  ulcerated  and  a  similar  but  less  extensive  change 
took  place  on  the  left  palm  between  the  fore  and  middle 
fingers.  The  ulcers  were  viewed  as  epitheliomata,  but  before 
resorting  to  a  radical  operation,  the  patient  sought  the  advice 
of  Mr.  Hutchinson  and  others  in  Europe.  Mr.  Hutchinson 
has  pictured  the  patient's  hands  in  his  Archives  of  Surgery.| 
To  his  opinion  and  the  subsequent  history  of  the  patient  I 
have  already  alluded  in  referring  to  his  second  case.  Let  it  be 
added  that  microscopically  the  growths  proved  to  be  epithelio- 
mata. Dr.  White  at  the  same  time  reported  the  case  of 
another  man,  52  years  of  age  with  psoriasis  of  long  standing, 
warts  on  the  hands  and  an  epitheliomatous  ulcer  on  the 
anterior  aspect  of  the  right  wrist  and  palm.  He,  too,  had 
been  subjected  to  an  arsenical  treatment.  White  considered 
the  psoriasis  as  a  cause  of  carcinoma  through  an  intermediate 
lesion,  the  wart.  At  that  time  arsenical  keratosis  was  not 
recognized.  Even  now  in  hearing  the  reports  of  these  cases 
of  "arsenical  cancer,"  to  use  Mr.  Hutchinson's  term,  the  fact 
that  all  the  patients  were  subjects  of  psoriasis  must  draw  the 
critic's  attention.  It  may  be  true  that  psoriasis  with  its 
hyperplasia  of  the  epidermis  predisposes  to  the  formation  of 
epithelioma  in  individuals  submitted  to  continued  arsenical 
medication,  but  that  it  is  not  a  necessary  condition  is  illus- 
trated by  a  case  of  Ullman,J  presented  to  a  society  of  physicians 
in  Vienna  in  1898.  The  patient,  a  young  woman,  had  been 
taking  Fowler's  solution  seven  or  eight  years  for  a  facial  acne. 
A  palmar  and  plantar  keratosis  followed.  During  the  preced- 
ing year  an  epithelioma  appeared  on  the  face.  It  was  extirpated. 
Six  months  later,  another  epithelioma  which  had  developed  on 
the  thickened  skin  of  the  heel,  was  removed.  Here  the 
cutaneous  disease,  the  acne,  can  have  played  no  role,  not  even 
that  of  a  predisposing  factor,  in  the  development  of  the  new 
growth.  Still  more  conclusive  are  the  reports  of  the  cases 
from  Eeichenstein.§  The  three  individuals  whose  histories, 
Geyer  gives  had  all  been  saturated  with  the  arsenical  drinking 
water;  had  acquired  the  "Keichensteiu  complexion,"  and 
keratosis  of  the  hands  and  feet.  Each  suffered  from  an 
epithelioma  of  the  right  hand. 

In  a  majority  of  the  cases  I  have  now  reviewed,  the  cancer 
has  appeared  either  on  the  hands  or  feet,  regions  peculiarly 
susceptible  to  arsenical  keratosis.  Indeed,  where  the  details 
have   been   carefully   observed,    it   has   been  noted    that   the 


*  Am.  Jour,  of  Med.  Sc,  1885,  Vol.  LXXXIX,  p.  163. 
1 1891,  Vol.  II,  plate  XX. 

t  Ann.  de  Derm,  et  de  Syph.,  1898,  t.  IX,  p.  481. 
§  Op.  cit. 
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F 1 1 ; .  I,  —  Shows  the  diffusely  thickened  skin  of  the  palm,  the  deepening  of  the  cutaneous  furrows  and  the  scattered  keratosis. 


Fig.  2. — Shows  the  horny  excrescences  on   the      ile  of  the   Co 
a  determining  factor  in   their    localization 
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epithelioma  most  often  arises  directly  from  these  keratotic 
patches. 

This  fact  is  not  remarkable,  knowing  how  frequently  the 
keratoses  of  old  age  undergo  a  similar  change.  Nor  is  it  sur- 
prising that  the  "  arsenical  warts  "  of  the  right  hand,  constantly 
exnosed  to  trauma  and  irritation,  most  often  suffer  these 
changes. 

In  one  of  Mr.  Hutchinson's  cases,  the  scrotum  was  the  seat 
of  the  epithelioma.  This  localization  is  of  interest  in  view  of 
the  fact  that  it  is  an  old  observation,  that  the  external  genitalia 
are  points  of  predilection  of  arsenical  lesions.  Dr.  Pari,-; 
writing  in  1825  concerning  the  poisonous  effects  of  arsenious 
acid  on  plants  and  animals  states  that  "the  smelters  are 
occasionally  affected  with  a  cancerous  disease  of  the  scrotum 
similar  to  that  which  infects  the  chimney-sweeps."*  You  see 
that  the  very  localization  of  the  epitheliomata  in  these  cases 
favors  Mr.  Hutchinson's  proposition  that  arsenic  ''may  be  the 
cause  of  cancer." 

To  sum  up:  The  present  case  has  given  us  an  opportunity 
to  review  a  number  of  interesting  and  important  facts  in  con- 
nection with  the  administration  of  arsenic.  We  have  seen  that 
its  prolonged  use  is  at  times  attended  with  wide-spread  pig- 
mentation or  keratosis  chiefly  palmar  and  plantar,  or  both 
pigmentation  and  keratosis.  Associated  together,  they  form  a 
picture  which  can  scarcely  be  mistaken.  The  keratosis  may  in 
rare  instances  undergo  epitheliomatous  changes  and  lead  to  a 
fatal  termination.  The  possibility  of  such  a  serious  outcome, 
let  alone  other  accidents  of  arsenical  intoxication,  emphasizes 
once  more  that  arsenic  is  no  indifferent  drug.     The  occurrence 


*  Quoted  in  Butlin's  Lectures  on  Cancer  of  the  Scrotum.  Brit. 
Med.  Jour.,  1892,  Vol.  II,  p.  67.  See  also,  Brouardel,  Troubles  de 
l'appareil  cutane  dans  l'arsenicisme.  Gaz.  hebd.  de  Med.  et  de 
Chir.,  27  juin,  1897,  p.  603. 


of  these  dermatoses,  however,  is  not  to  be  viewed  as  the  result 
of  a  medical  error  in  its  administration.  Its  use  continued  for 
months,  and  at  intervals  even  for  years,  is  the  only  relief  on 
which  many  sufferers  from  psoriasis  can  rely. 

As  with  other  drugs  the  range  of  individual  susceptibility 
is  wide.  While  one  will  develop  a  keratosis  after  a  few  months 
of  arsenical  medication,  another  may  take  the  drug  for  years 
with  impunity.  Mr.  Hutchinson  has  recorded  a  life-long  use 
of  arsenic  for  the  relief  of  psoriasis  in  a  man  sixty  years 
old.*  Speakiug  generally,  it  had  not  interfered  with  his 
health. 

Strange  to  say,  too,  I  can  find  no  record  of  these  cutaneous 
accidents  we  have  been  considering  among  the  Styrian  arsenic- 
eaters.  That  arsenic  may  be  habitually  used  without  deleter- 
ious effects,  and  tolerance  to  large  doses  established,  is  illus- 
trated by  Mr.  Hutchinson's  case  and  the  experience  of  the 
Styrian  peasants,  but  such  an  immunity  in  medical  practice  is 
not  the  rule.  Even  Mr.  Hutchinson's  patient  suffered  from 
passing,  but  nevertheless  profound,  disturbances  which  might 
very  well  be  attributed  to  the  drug.  From  all  of  which  I  con- 
clude that  without  a  definite  indication  prolonged  treatment 
with  arsenic  is  an  error. 

A  common  acne  may  be  combated  by  simpler  and  less 
serious  measures  than  years  of  arsenical  medication  !  On  the 
other  hand,  as  I  have  just  said,  for  certain  cases  of  psoriasis 
and  let  me  add,  of  lichen  ruber,  chorea,  some  grave  ana?mias, 
and  occasionally  for  retarding  the  growth  of  various  malignant 
tumors,  the  prolonged  use  of  arsenic  is  a  veritable  boon.  But 
in  these  instances  its  administration  must  be  under  medical 
supervision  and  not  determined,  as  in  the  case  of  the  patient 
before  you,  by  his  fears  and  opinions.  "  Virtue  itself  turns 
vice,  being  misapplied." 


*  Arch,  of  Surgery,  1892,  Vol.  IV,  p.  104. 


TJNCONTAMINATED  URINE. 

By  Howard  A.  Kelly,  M.  D.,  Gynecohgist-in- Chief,  The  Johns  Hopkins  Hospital. 

THE    BEST   WAY   TO   SECURE   UNCONTAMINATED   URINE   FROM   THE   BLADDER  AND   FROM    THE   KIDNEY,   AND   HOW  TO   MINIMIZE 

THE  RISKS  OF  CATHETERIZATION  IN   WOMEN. 


The  question  of  catheterization  is  ever  a  burning  one, 
whether  in  the  large  clinic  after  important  pelvic  operations, 
where  it  is  conducted  on  a  wholesale  scale,  or  in  the  case  of  the 
single  patient  at  her  home  after  confinement.  In  view  of  the 
frequeDt  immediate  untoward  results  of  catheterization  and 
their  distressing  sequela?,  I  think  we  might  almost  reckon  this 
procedure  among  the  major  gynecological  operations,  until 
the  question  as  to  the  safest  method  is  finally  solved. 

The  first  query  of  importance  is,  "Who  shall  catheterize  the 
patient — shall  the  doctor  or  the  nurse?"  A  little  consideration 
will  show  that  it  would  be  practically  impossible  for  the  doctor, 
often  at  a  distance  and  otherwise  engaged,  to  add  this  to 
his  already  burdensome  duties,  and  it  must  therefore  !»• 
looked  upon  as  distinctively  a  nurse's  duty.     (See  Fig.  1. 1 

To  this  end  the  nurse  must  be  especially  trained;  she  must 


be  warned  of  the  unusual  risks  and  taught  each  step  with 
great  exactitude.  The  method  I  have  adopted  for  some  years 
past  in  my  own  clinics  is  the  following: 

I  prefer  to  use  a  glass  catheter,  which  I  firs!  tried  in  1884, 
when  I  made  one  extemporaneously  for  an  urgent  case  out  of 
the  glass  tube  of  a  baby's  feeding-bottle;  the  glass  is  easily 
kept  clean,  and  can  be  introduced  without,  touching  the  end 
which  nilcrs  the  bladder.  (See  Amer.  Jour.  Obs.,  February,  1889, 
p.  184.)  (See  Kuestner  Centralb.  f.  Gyn.,  1890,  No.  33.) 
(See  also  an  excellent  article  by  Prof.  Kuestner,  on  glass 
catheters,  as  a  means  of  prophylaxis  against  cystitis  in  women, 
Deutsche  med.  Woch.,  16  May,  1883.) 

Each  patient  has  her  own  catheter  for  her  exclusive  use  as 
long  as  she  needs  one.  It  is  sterilized  by  boiling  live  minutes 
in  a  soda  solution  and  then  placed  in  an  open-mouth  bottle 
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filled  with  5  per  cent  carbolic  solution,  or  1-1000  bichloride  of 
mercury  with  some  cotton  on  the  bottom  to  protect  the  end 
of  the  catheter. 

Just  before  using  it  may  be  boiled  again  in  the  soda  solu- 
tion. 

The  nurse  then  scrubs  her  hands  carefully  and  places  the 
patient  on  a  bed-pan  and  exposes  the  vulva  and  separates  the 
labia  so  as  to  expose  the  urethral  orifice. 

She  now  takes  up  a  pledget  of  cotton,  saturated  with  a  boric- 
acid  solution, in  the  grasp  of  a  forceps,  and  with  this  thoroughly 
cleanses  the  urethral  orifice.  This  is  repeated  with  another 
pledget  when  the  patient  is  ready  for  catheterization.  (See 
Fig.  2.) 

She  now  draws  two  sterile  finger-cots  over  her  thumb  and 
index  finger  of  the  right  hand,  and  thus  well  protected 
grasps  the  catheter  by  its  (inter  end  and  removes  it  from  the 
receptacle,  rinses  it  off  with  sterile  water,  or  if  it  has  just 
been  boiled  lifts  it  directly  from  the  pan,  and  gently  intro- 
duces it  into  the  urethra,  allowing  it  to  take  its  own  way  into 
the  bladder  and  never  under  any  circumstances  using  force. 

I  desire  here  to  point  out  the  fact  that  the  catheter  nevir 
completely  empties  (he  bladder  when  the  patient  is  lying 
down  ;  and  if  there  is  any  cystitis  it  is  best  to  wash  it  out,  using 
a  large  catheter  with  a  strong  curve  at  its  vesical  end.  After 
the  irrigation  the  curved  end  is  turned  downwards  towards 
the  base  of  the  bladder,  when  the  sediment  often  escapes 
first. 

Uncontaminated  urine  maybe  obtained  from  (he  bladder 
for  bacteriological  study  in  the  following  manner: 

The  catheter  is  sterilized  with  a  piece  of  rubber  tubing 
covering  an  inch  or  more  of  its  outer  end  and  projecting 
about  2  inches  beyond  it.     It  is  then   introduced,  preferably 


by  the  physician,  with  the  precautions  described,  and  the 
urine  allowed  to  escape  for  a  few  seconds,  after  which  the  rub- 
ber sleeve  is  pulled  off  and  the  urine  now  running  over  the 
sterilized  end  of  the  catheter  is  collected  in  a  test-tube.  Iu 
my  investigations  of  several  hundred  specimens  in  this  way 
conducted  with  my  associate,  Dr.  Thos.  R.  Brown,  we  have 
had  no  cases  of  accidental  contamination,  In  twenty  instances 
sterile  urine  was  taken  as  a  control  experiment  and  in  every 
case  it  remained  sterile.     (Fig.  3.) 

In  securing  uncomtaminated  urine  from  the  kidney,  I  pro- 
ceed in  a  similar  manner.  The  bladder  is  washed  out  and 
emptied,  and  the  patient  is  put  in  the  knee-breast  posture  and 
the  ureteral  orifice  exposed.  This  may  now  be  cleansed  with 
a  little  pledget  of  boric-acid  solution  and  the  catheter  intro- 
duced. 

The  catheter  is  sterilized  with  a  rubber  sleeve  protecting 
and  projecting  beyond  the  end.  The  operator  draws  on  the. 
hand  which  grasps  the  catheter  a  sterilized  half-glove,  which 
I  have  had  made  for  this  purpose,  and  grasping  the  catheter, 
protected  also  if  need  be  by  a  sterile  towel  on  his  shoulder,  he 
introduces  the  end  into  the  ureter  and  pushes  it  on  up  into 
the  kidney.  The  patient  is  then  allowed  to  lie  down  on  her 
side  or  on  her  back,  the  sleeve  is  pulled  off,  and  the  sterile  end 
of  the  catheter  is  put  in  a  sterile  test-tube  held  in  place  by 
the  cotton  plug. 

I  have  done  this  not  less  than  sixty  times  and  have  never 
yet  seen  an  accidental  contamination. 

It  is  evident,  therefore,  that  by  this  procedure,  when  the 
ureter  is  catheterized  by  my  method  through  the  open  specu- 
lum in  an  air-distended  bladder,  we  possess  a  method  of 
securing  cultures  from  infected  kidneys  which  is  impossible 
in  any  other  way  short  of  a  surgical  operation. 
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Fig.  1. — The  sterilized  glass  catheter,  protected  by  a  rubber  sleeve.  When  first  introduced,  a  little  urine  is  allowi  •  !  In  escape 
into  the  vessel  A  ;  then  the  rubber  sleeve  is  pulled  off,  and  nncontaminated  urine  runs  directly  from  the  end  of  the  glass  tube  into 
the  sterile  tube  B. 


Fig.  2.— Shows  the  nurse  holding  the  catheter  with   fingers  protected  by  sterile   rubber  finger  cots,    while   the   urine  escapes 
from  the  sterile  end  into  the  glass  tube  upon  removal  of  the  rubber  protecting  sleeve. 


Urtter  HinalcaOuUr 
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Fio.  :',.- The  renal  catheter  protected  by  the   rubber  sleeve      On   Introduction,   the  sleeve  is   palled   off  and   the  end  of  the 
catheter,  marked  bv  the  arrow,  inserted  in  a  sterile  tube  and  uneontamlnated  urine  collected. 
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A  NOTE  ON  A  SERIES  OF  NEW  VESICAL  SPECULA. 

l'.v  Howard  A.  Kelly,  M.  D. 


Tubus 


The  new  vesical  speculum  in  use,  showing  the  wide  area  open  to  inspection  on  the  vesical  wall  (paries  vesicalis). 
The  cylindrical  portion  (tabus)  occupies  the  urethra  and  projects  into  the  bladder  lost,  vesicalci;  the  conical  portion 
(conns]  with  its  ocular  end  occupies  the  vulvar  cleft.  By  making  the  cone  as  indicated  on  the  dotted  lines,  a  much  larger 
Held  is  secured  for  inspection  and  for  instrumentation.  The  tube  in  some  cases  may  with  advantage  be  mad.'  2cm. 
longer,   when  it   projects    further  into  the  bladder  and  serves  to  push   up   the   base    of    the  bladder   in    inspecting    it. 


The  open  cylindrical  vesical  speculum  when  in  use  is  topo- 
graphically divided  into  a  urethral  and  a  vulvar  portiou. 

The  calibre  of  the  urethral  portion  is  limited  by  the  degree 
of  safe  or  convenient  distention  of  the  urethra,  and  in  the 
average  specula  ranges  from  No.  9  to  No.  12  (the  numbers  in 
my  scale  representing  millimetres  in  diameter);  in  the  larger 
sizes,  used  for  operations,  the  calibre  may  even  be  carried  as 
high  as  20  mm.,  the  limit  of  a  safe  degree  of  dilatation,  as 
shown  bv  Simon. 


The  vulvar  portion,  however,  has  no  such  necessary  limi 
tations  and  may,  as  I  have  found,  be  expanded  with  great. 
advantage  into  a  broad  funnel.  The  best  form  of  funnel  is 
one  in  which  the  angles  formed  by  the  lines  of  the  slanting 
sides  meet  exactly  in  the  middle  of  the  tubular  portion. 
This  gives  a  maximum  area  of  inspection  and  a  maximum 
room  for  treatment,  especially  in  using  instruments  with 
crossed  blades.  The  length  of  each  of  these  parts  of  the 
speculum  should  be  5  cm. 
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Monday,  February  19,  1900. 

The  Pathological  Findings  in  a  (use  (if  General  Cuta- 
neous and  Sensory  Aiiipsthesia.—  Dr.  Berkley.  (See  Bul- 
i. f.tin  for  March.) 

M'kcimens  of  False  Porencephalia.  Dr.  Berkley. 
— The  person  from  whom  this  specimen  was  obtained  was  a 
medium-grade  imbecile,  who  had  lived  to  reach  the  age  of  58 
years.  He  was  tall,  with  fairly  developed  musculature,  and 
without  marked  cranial  deformity.  At  the  autopsy,  the  brain 
weighed  950  grammes.  The  convolutions  on  the  external 
aspect  of  the  hemispheres  were  without  any  marked  asymme- 
tries, but  the  right  half  of  the  brain  was  considerably  smaller 
than  the  left,  and  when  taken  out  of  the  bony  envelope,  flat- 
tened perceptibly.  On  closer  examination,  a  defect  was  found 
on  the  median-inferior  aspect  of  the  hemisphere,  measuring 
four  centimetres  in  its  greatest  length   by  two  in  its  greatest 


width.  The  anterior  margin  lay  considerably  forward  of  the 
splenium  of  the  corpus  callosum,  the  posterior  end  stopped 
three  and  a  half  cm.  before  the  tip  of  the  occipital  lobe.  The 
defect  was  separated  from  the  ventricle  by  a  leathery  substance, 
from  1.50  to  1.75  mm.  in  thickness.  This  showed  no  trace  of 
cerebral  matter.  The  lesion  formed  a  pocket  beneath  tin- 
general  level  of  the  surrounding  brain-tissue,  which  was  filled 
with  a  gelatinous  mass.  The  convolutions  involved  were  por- 
tions of  the  posterior  end  of  the  convolution  of  the  corpus 
callosum,  the  anterior  and  middle  parts  of  the  lingual  convo- 
lution, the  innermost  aspect  of  the  occipitotemporal  gyrus, 
and  a  large  part  of  the  convolution  of  the  hippocampus.  The 
cuneus  was  not  disturbed.  The  foot  of  the  hippocampus  was 
not  entirely  destroyed,  its  anterior  portion  retaining  some  of 
the  nerve  elements.  In  the  posterior  portion  of  the  hippo- 
campus the  traces  of  an  old  hemorrhage  were  found,  showing 
that  the  lesion  had  originated  in  the  rupture  of  a  blood-vessel. 
The  corpus  callosum  throughout  its  whole  extent  was  poorly 
developed,  but  the  posterior  half  was  especially  thin,  an  evi- 
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dence  that  the  injury  to  the  cortex  had  taken  place  in  early 
life,  and  that  the  hemispheres  had  not  fully  developed  there- 
after. When  the  right  and  left  sides  of  the  corpus  callosum 
were  compared  in  the  cross-sections,  the  left  side  was  seen  to  be 
thinner  than  the  right.  There  were  no  indications  of  local- 
ized brain  lesion  during  life. 

On  a  Form  of  Conjugation  of  the  Malarial  Parasite.— Dk. 

EWING. 

In  four  cases  of  tertian  infection  the  writer  has  encountered 
appearances  in  the  blood  which  seem  to  admit  of  no  other 
explanation  than  that  of  conjugation  of  malarial  parasites.  In 
a  considerable  number  of  other  cases  similar  appearances  were 
found,  but  much  less  frequently. 

The  blood  in  these  cases  showed  a  large  number  of  young 
rings  and  many  half-grown  and  full-grown  forms.  A  great 
many  cells  showed  double  infection  with  young  rings.  In 
many  instances  these  rings  were  entirely  separate,  each  exhib- 
iting a  single  large  granule  of  chromatin.  Many  cells,  how- 
ever, contained  two  rings,  which  were  clearly  fused  together 
along  one  segment  of  the  ring,  and  two  large  chromatin  gran- 
ules were  then  invariably  found  at  different  points  in  the 
rings.  The  fused  parasites  usually  differed  in  appearance. 
One  was  a  large  delicate  ring  with  a  thin  bow,  and  chromatin 
grauule  of  moderate  size,  while  the  other  was  a  coarser  body 
with  thickened  bow,  enclosing  little  or  no  hemoglobin,  and 
exhibiting  a  large  chromatin  granule. 

Among  the  single  rings,  these  two  forms  of  young  parasites 
were  often  distinguished,  but  no  single  rings  could  be  found 
containing  two  equally  large  chromatin  granules,  while  every 
red  cell  that  exhibited  two  large  and  equal  chromatin  granules 
contained  also  two  distinct  rings.  It  appears,  therefore,  that 
the  bodies  of  many  parasites  had  become  fused  together,  while 
their  nuclei  remained  separate. 

On  examining  the  parasites  in  later  stages  of  development, 
most  of  them  were  found  to  have  lost  the  ring  form  and  to 
have  spread  out  into  a  large  number  of  threads,  with  nodal 
thickenings  variously  curled  in  the  red  cell.  These  threads 
evidently  represented  the  pseudopodia  of  a  very  active  amoeboid 
stage.  The  chromatin  masses  were  now  subdivided  into  ten 
or  twelve  granules ;  but,  in  the  majority  of  the  cases,  these 
masses  were  far  apart  and  showed  no  tendency  to  unite.  In 
many  cells,  however,  the  amoeboid  figures  were  less  marked, 
and  the  masses  of  chromatin  lay  side  by  side,  united  by  a 
little  achromatic  substance.  Later  some  parasites  were  found 
in  which  the  two  groups  of  rather  large  chromatin  granules 
lay  in  immediate  apposition,  surrounded  by  achromatic  sub- 
stance. This  phase  was  marked  by  a  distinot  reduction  in  the 
length  of  amoeboid  figures. 

Many  older  spheroidal,  hyaline  forms,  belonging  to  this 
same  brood,  were  found  in  these  cases,  but  all  the  older  hya- 
line forms  were  single,  and  exhibited  a  single  large  group  of 
fine  chromatin  granules.  Not  one  cell  harboring  two  full- 
grown  parasites  could  be  found  in  prolonged  and  repeated 
searches  through  several  slides.  Whatever  interpretation  may 
be  placed  upon  this  peculiar  absence  of  older  twinned  forms, 
the  finding  of  all  stages  of  union,  first  of  the  bodies  and  later 


of  the  nuclei,  likewise  appears  to  admit  of  no  other  explana- 
tion than  that  of  conjugation. 

Dk.  Welch. — I  have  been  greatly  interested  in  Dr.  Ewing's 
paper,  and  consider  that  the  Society  is  to  be  congratulated 
upon  this  opportunity  to  listen  to  his  personal  presentation  of 
these  important  observations.  There  can  be  no  question  as  to 
the  accuracy  of  these  observations,  whatever  difference  of 
opinion  there  may  be  in  their  interpretation.  Most  of  the 
questions  which  had  occurred  to  me  in  the  course  of  Dr. 
Ewing's  remarks,  he  answered  before  their  conclusion. 

The  most  important  question  seems  to  me  whether  the  con- 
jugation of  parasites  described  by  Dr.  Ewing,  is  to  be  looked 
upon  as  something  essential,  really  pertaining  to  the  life 
history  of  the  organism,  or  as  merely  a  more  or  less  accidental 
coalescence,  or  fusion,  of  two  cells.  Of  such  fusion  of  cells  we 
have  some  examples  in  normal  and  pathological  processes,  and 
if  this  latter  be  the  proper  interpretation,  there  may  be  some 
question  as  to  the  propriety  of  the  designation  "  conjugation," 
which  has  a  special  meaning  among  biologists.  I  do  not  know 
that  Dr.  Ewing  is  in  a  position  to  express  himself  more 
definitely  upon  this  point. 

Dr.  Thayer. — We  all,  I  am  sure,  feel  grateful  to  Dr.  Ewing 
for  the  very  interesting  communication  which  he  has  made. 
I  regret  extremely  that  Dr.  Lazear  is  not  here  to  take  part  in 
the  discussion,  inasmuch  as  he  has  for  the  past  year  been 
making  careful  studies  in  this  line.  Unfortunately,  he  has 
gone  to  Cuba,  and  his  specimens  and  the  paper  which  I  had 
expected  to  have  in  time  to  read  to-night  have  not  been 
recei  ved. 

Dr.  Ewing's  interpretation  of  his  interesting  observations 
is  extremely  suggestive.  I  recognize  many  of  the  pictures 
which  have  been  described,  but  I  must  confess  that  their  pos- 
sible importance  had  escaped  me.  I  have,  without  much 
thought,  always  assumed  that  the  reason  why  twin  parasites 
were  relatively  common  in  the  early  stages  of  development  of 
the  organism  and  so  infrequent  later  on  was  that  with  the 
growth  of  the  several  contained  organisms  the  red  blood-cor- 
puscle was  eventually  ruptured,  both  parasites  escaping  and 
meeting  the  fate  which  apparently  inevitably  befalls  extra- 
cellular bodies  at  this  stage  of  development.  But,  after  all, 
this  is  a  pure  hypothesis,  and  in  view  of  Dr.  Ewing's  careful 
studies  I  should  surely  feel  called  upon  to  thoroughly  restudy 
the  question  before  venturing  to  dispute  his  conclusions. 

A  rather  interesting  point  in  connection  with  this  matter, 
if  we  are  to  regard  the  process  as  one  of  fusion,  is  that  at  a 
certain  stage  the  structure  of  the  organism  might  justify  the 
term  plasmodium,  the  biological  inaccuracy  of  which  as 
applied  to  the  ordinary  parasites  has  been  so  generally 
recognized. 

In  connection  with  the  possibility  that  this  process  might 
be  a  true  conjugation,  a  rather  inviting,  though  I  fear 
improbable,  explanation  of  its  possible  significance  suggested 
itself  to  my  mind. 

In  the  sestivo-autumnal  parasite,  for  instance,  beside  the 
organisms  pursuing  the  ordinary  cycle  of  development,  there 
soon  appear  other  bodies  morphologically  distinct  from  these, 
the  crescentic  and  ovoid  forms.    These  forms,  Mannaberg 
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contends,   are   the   result   of    conjugation   of   two   elements 
belonging  to  the  ordinary  cycle. 

Only  from  the  bodies  belonging  to  the  crescentic  group  do 
the  sex-ripe  forms    (macrogametes   and   microgametocytes) 

develop. 

In  a  recent  communication  Bastianelli  and  Bignami  assert 
that  the  sex-ripe  forms  in  the  tertian  parasite  likewise  develop 
from  elements  morphologically  distinguishable  from  those 
belonging  to  the  ordinary  cycle. 

What  causes  the  differentiation  of  the  crescent  group  in  the 
aestivo-autumnal  parasite  and  of  the  group  destined  to  develop 
into  sex-ripe  forms  in  the  tertian  parasite?  May  it  be  that 
these  sex-ripe  forms  in  both  instances  develop  only  as  a  result 
of  conjugation  of  two  bodies,  each  of  which  alone  would  be 
capable  of  pursuing  only  the  ordinary  asexual  cycle — that 
the  process  observed  by  Dr.  Ewing  is  a  necessary  stage  in  the 
production  of  elements  destined  to  develop  into  flagellate 
forms  ^microgametocytes)  or  macrogametes  ? 

I  am,  however,  unaware  whether  there  is  any  analogy  to 
justify  such  an  hypothesis — and  what  is  more  important  the 
fact  that  the  crescents  are  formed  as  a  result  of  conjugation 
is  by  no  means  settled.  Indeed,  we  are  iuclined  to  believe, 
with  the  Italians,  that  this  is  not  the  case. 

Dr.  MacCallum. — I  would  like  to  ask  one  or  two  questions 
of  Dr.  Ewing.  1st,  Whether  he  has  seen  any  actual  fusion  of 
the  chromatin  bodies,  or  whether  they  simply  lie  side  by  side 
as  he  has  pictured  them  ;  and,  2d,  What  happens  after  this — 
whether  there  is  any  difference  between  the  conjugated  forms 
and  the  others.  As  I  understood  him,  they  both  go  on  to 
sporulation  :  and  it  struck  me  as  an  occurrence  which  has  its 
parallel  in  certain  lower  animals,  that  conjugation  should  take 
place  in  these  young  immature  cells.  I  would  also  like  to 
know  whether  he  has  observed  this  only  in  one  cycle  or  in 
several  successive  cycles. 

Dr.  Ewisg.  — When  I  made  up  my  mind  to  read  this  paper 
in  Baltimore,  it  was  with  the  idea  that  I  could  obtain  more 
information  here  than  anywhere  else  on  a  point  which  concerns 
the  minute  morphology  of  the  malarial  parasite.  This  de- 
cision seems  to  have  been  justified,  and  I  feel  that  I  am 
now  in  a  better  position  to  consider  the  importance  of  this 
process. 

Dr.  Welch  has  hit  the  nail  on  the  head  in  regard  to  the 
significance  of  the  process.  I  am  fully  convinced  that  all 
the  stages  I  have  described  actually  occur,  but  it  is  a  totally 
different  thing  to  ascribe  to  such  a  process  its  proper  interpre- 
tation. I  am  inclined  to  think  that  this  process  has  not  the 
full  significance  we  find  it  to  have  in  certain  lower  animals 
where  conjugation  is  a  necessary  preliminary  to  sporulation. 
It  is  certainly  not  so  of  the  malarial  organism.  I  only  claim 
that  it  occurs  frequently,  and  is  a  real  fusion  of  parasites, 
undergone  for  convenience,  perhaps,  but  is  not  an  essential 
preliminary  to  sporulation.  I  thank  Dr.  Welch  very  much 
for  making  the  suggestion  that  clearly  places  the  process  in 
its  correct  position. 

I  confess  that  I  had  not  had  in  mind  the  possibility  that 
when  two  parasites  conjugate  the  result  might  be  the  rupture 
of  the  cell  and  death  of  both  parasites.  I  had  suspected  that 
some  one  might  claim   that  one  parasite,  gaining  the  upper- 


hand,  had  destroyed  the  other,  but  it  had  not  entered  my 
mind  that  both  might  be  thrown  out. 

Now,  what  can  be  said  as  to  the  possibility  of  such  a  process 
occurring?  It  seems  to  me  that  if  it  does  occur  with  any  fre- 
quency, it  would  occasionally  be  observed  in  some  specimen; 
and  it  seems,  on  general  principles,  extremely  unlikely  that 
if  such  a  rupture  and  extrusion  occurs,  we  should  examine 
hundreds  of  specimens  and  fail  to  find  any  trace  of  such  a 
process.  I  have  been  over  these  slides  until  my  eyes  hurt,  and 
have  not  found  any  traces  of  the  rupture  of  cells  and  extru- 
sion of  twin  parasites.  The  suggestion  is  an  extremely  good 
one,  however,  and  I  shall  hereafter  bear  it  mind.  I  am  some- 
what surprised  that  I  did  not  think  of  it  before,  and  I  want 
to  thank  Dr.  Thayer  for  the  suggestion. 

In  regard  to  Dr.  Thayer's  suggestion  concerning  the  relation 
of  this  process  of  conjugation  to  the  life  history  of  the  parasite 
and  preparing  it  for  growth  in  the  mosquito,  I  have  not  allowed 
myself  to  draw  any  conclusions  whatever  on  that  point.  I  am 
inclined  to  think,  with  Dr.  Welch,  that  it  is  a  mere  fusion 
taking  place  when  they  are  very  numerous,  and  has  probably 
nothing  to  do  with  the  development  of  flagellate  bodies  or 
of  any  form  especially  adapted  to  growth  in  their  new  host. 
It  seems  rather  to  increase  the  numbers  of  young  parasites 
produced  in  the  human  host.  I  was  unable  to  trace  the  full 
development  of  some  of  the  single  parasites.  This,  also,  is  an 
extremely  important  point,  and  is  the  one  I  had  foremost  in 
mind  in  discussing  the  subject.  I  have  noticed  in  these  con- 
jugating specimens  that  1  can  hardly  ever  get  any  flagellate 
bodies. 

Dr. MacCallum  wishes  to  know  if  I  have  actually  seen  fusion 
of  the  nuclei.  I  have  not.  I  do  not  see  how  it  is  possible  in 
the  fresh  specimen  to  accurately  follow  the  process  of  union 
of  masses  of  chromatin,  such  as  we  are  dealing  with  here. 
My  experience  is  that  only  the  grosser  processes  can  be 
identified  with  certainty  by  such  means,  and  I  feel  that  the 
identification  of  the  nuclear  bodies  in  the  fresh  specimen,  as 
concerned  in  this  process,  would  be  unreliable  in  my  hands. 
I  should  prefer  to  leave  that  to  some  one  more  familiar  with 
the  study  of  fresh-blood  specimens.  I  do  believe  very  firmly, 
however,  that  such  union  of  nuclei  does  occur,  from  study 
of  stained  specimens.  The  same  answer  applies  to  his  last 
question:  Have  I  followed  the  development  through  several 
generations  or  only  in  one?  I  have  not  been  able  to  follow  up 
more  than  one  generation,  because  we  are  in  New  York  seldom 
able  to  follow  these  cases  long.  In  the  cases  of  the  soldiers  at 
Montauk,  I  had  to  take  many  specimens  within  a  few  minutes 
and  usually  saw  the  patient  but  once. 
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URINARY  ANOMALIES. 

I.   SIMULATIVE  NEPHRITIS. 
II.  POST-OPERATIVE  GLYCOSURIA. 
III.  MALINGERING  MELITURIA. 

By  Thomas  R.  Brown,  M.  D. 


I.  Simulative    Nephritis   (after  Nephrotomies  and 
Nephropexies). 

The  exact  etiology  of  nephritis  is  still  such  an  unsolved 
problem  that  anything  that  has  the  least  bearing  on  even  the 
smallest  part  of  this  problem  should,  we  think,  prove  of 
some  interest. 

Besides  the  fact  that  a  nephritis  may  be  brought  about  by 
exposure  to  cold  or  by  the  action  of  various  poisons — as  those 
of  the  specific  fevers,  various  chemical  substances,  and  the 
toxines  produced  by  skin-burns — very  little  is  known  of  the 
cause  of  the  condition. 

I  wish  in  this  brief  communication  to  report  an  interestii  g 
form  of  urinary  anomaly,  which  I  have  designated  by  the 
name  of  "simulative  nephritis,"  occurring  after  certain  sim- 
ple operations  upon  the  kidney. 

These  operations  of  nephropexy,  or  stitching  the  kidney  in 
place,  have  become  quite  common  within  recent  years,  due  to 
the  work  of  Glenard  and  his  school,  and  the  demonstration 
by  them  of  the  characteristic  and  distressing  symptom-com- 
plex noted  in  those  suffering  with  a  falling,  or  ptosis,  of  the 
kidneys,  or  "nephroptosis;"  while  we  may  also  have  a  falling 
of  many  of  the  abdominal  organs,  usually  associated  with 
symptoms  of  a  similar  nature  to  those  seen  in  cases  of  nephro- 


ptosis, Glenard  designating  these  conditions  as  "gastroptosis," 
"  hepatoptosis,"  "splenoptosis,"  according  to  whether  the 
stomach,  liver,  or  spleen  is  displaced,  while  a  general  dis- 
placement of  all  the  abdominal  viscera  is  known  as  "en- 
teroptosis." 

My  attention  was  first  called  to  the  urinary  peculiarities, 
after  operation  for  floating  kidney,  by  a  case  (Case  I) — seen 
for  the  first  time  last  year — in  which  the  patient  complained 
of  severe  pain  in  the  left  renal  region,  and,  as  nothing  seemed 
to  relieve  it,  an  exploratory  nephrotomy  was  decided  upon. 

The  urine  had  been  examined  on  four  occasions  previous 
to  the  operation,  and  was  found  to  be  perfectly  normal,  ex- 
cept for  a  number  of  red  blood-cells  and  the  amount  of 
albumin  one  would  expect  with  such  a  degree  of  hematuria, 
brought  about  by  catheterization  of  the  ureter,  on  the  last 
two  examinations.  The  operation  consisted  of  an  explora- 
tion of  the  kidney,  an  artery  forceps  being  forced  through 
the  renal  tissue  into  the  renal  pelvis  to  determine  whether  or 
not  a  stone  was  present;  and,  after  the  negative  results  of  this 
examination,  the  closure  of  the  renal  wound  and  the  stitching 
of  the  kidney  to  the  posterior  abdominal  wall. 

On  the  day  following  the  operation  the  urine,  of  specific 
gravity   1.022,  besides  containing  many  red  and  some  white 
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blood-cells  and  epithelial  cells,  contained  enormous  numbers 
of  casts  of  all  kinds— hyaline,  finely  and  coarsely  granular, 
blood  and  some  epithelial — the  microscopic  field  being  simply 
crowded  with  them.  The  urine  contained  a  considerable 
amount  of  albumin,  but  no  sugar. 

In  sis  days  the  urine,  of  specific  gravity  1.026,  had  cleared 
up  considerably  and  contained  but  a  trace  of  albumin  and 
few  blood  and  epithelial  cells,  but  there  were  still  a  number 
of  hyaline  casts,  and  a  few  granular,  blood  and  epithelial 
casts;  while  ten  days  later  the  urine,  now  of  specific  gravity 
1.017  and  showing  but  a  faint  trace  of  albumin,  still  showed 
a  few  hyaline  casts  and  now  and  then  a  granular  or  epithelial 
cast,  with  a  few  red  and  white  blood-cells  and  epithelial  cells. 

A  bacteriological  examination  of  the  urine  made  at  the 
height  of  the  condition  showed  that  it  contained  no  micro- 
organisms. The  urine  was  obtained  under  the  most  careful 
aseptic  conditions  and  cultures  made  upon  the  various  media, 
but  the  results  were  all  negative. 

The  patient  leaving  at  this  time,  the  urine  was  not  again 
examined  for  several  weeks,  when  it  was  found  to  contain 
neither  albumin,  blood-cells,  nor  casts;  and  again,  ten  months 
after  the  operation,  the  urine  was  found  to  be  absolutely 
normal. 

Associated  with  this  urinary  condition  there  had  been 
absolutely  none  of  the  symptoms  of  a  nephritis,  no  edema 
of  the  legs,  no  ascites,  no  retinal  symptoms,  no  more  head- 
ache and  nausea  than  would  be  expected  after  ether  anesthesia; 
while  the  quantity  of  urine  voided  was  about  the  same  as  is 
usually  seen  after  the  administration  of  ether  by  inhalation. 

The  most  striking  characteristic  of  the  urine  was  the 
marked  disproportion  between  the  number  of  casts  and  the 
amount  of  albumin  present,  the  latter  being  so  much  less 
than  one  would  expect  from  the  great  number  of  the  former. 

Since  this  case,  which  was  regarded  as  being  of  peculiar 
interest,  I  have  followed,  as  carefully  as  the  circumstances 
would  allow,  all  the  cases  of  nephropexy  that  came  within  my 
reach. 

In  all,  four  such  cases  have  been  followed  carefully,  while 
in  two  other  cases  the  urine  was  examined  at  a  quite  consider- 
able time  afterwards;  but,  as  we  shall  see  shortly,  the  results 
of  this  late  examination  are  of  slight  interest,  as  the  study 
of  the  other  four  cases  has  demonstrated  that  an  early  exami- 
nation is  absolutely  essential. 

In  two  of  these  four  cases,  in  which  the  urine  was  examined 
immediately  after  operation,  it  was  found  to  be  normal  except 
for  a  trace  of  albumin  and  a  few  blood-cells  as  one  would 
naturally  expect  after  the  operation  performed;  no  casts  were 
seen  after  a  most  thorough  search. 

In  the  other  two  of  the  four  cases  carefully  studied,  how- 
ever, the  conditions  found  were,  I  think,  of  sufficient  interest 
to  warrant  their  being  described  at  greater  length.  In  the 
li  -t  of  these  the  urine  on  the  day  before  the  operation  was 
acid,  of  specific  gravity  1.018,  containing  neither  sugar  nor 
albumin,  while  a  microscopic  examination  showed  only  a 
few  uric  acid  crystals  and  threads  of  mucus.  On  the  day 
following  the  operation — a  simple  nephropexy— the  urine  con- 
tained a  small  amount  of  albumin,  but  an  enormous  number 
of  casts,  mostly  hyaline,  some  granular,  and  an  occasional 


blood-cast,  with  some  red  and  a  few  white  blood-cells  and 
epithelial  cells. 

On  the  next  day,  there  was  but  a  trace  of  albumin,  a  few 
red  blood-cells  and  very  occasional  white  blood-cells  and 
epithelial  cells,  but  still  hyaline  casts  in  moderate  amount, 
while  two  days  later  both  albumin  and  casts  had  entirely 
disappeared. 

The  patient  was  in  a  rather  poor  general  condition,  and  her 
blood  contained  but  sixty-one  per  cent  of  hemoglobin. 

The  second  case  was  very  similar,  showing  on  the  clay  pre- 
ceding the  day  of  operation  a  normal  urine  of  specific  gravity 
1.020  with  no  sugar,  no  albumin,  and  a  few  epithelial  and  pus- 
cells  (voided  specimen),  while  on  the  evening  of  the  day  of 
operation,  the  urine  of  specific  gravity  1.016,  while  showing 
but  a  trace  of  albumin,  showed  enormous  numbers  of  casts, 
hyaline,  finely  and  coarsely  granular,  and  blood-casts  with  a 
few  free  red  blood-cells  and  epithelial  cells. 

On  the  following  two  days  the  urine  contained  but  a  trace 
of  albumin,  the  specific  gravity  was  1.020  and  1.028  respect- 
ively, while  on  the  first  of  these  two  days  the  sediments  still 
showed  enormous  numbers  of  casts  though  not  in  quite  so 
great  abundance  as  the  night  before  (mostly  hyaline  and 
granular  with  a  few  blood  and  epithelial  casts),  with  a  few 
red  blood-cells  and  epithelial  cells  and  occasional  white  blood- 
cells,  while  on  the  second  day  the  only  casts  present  were  the 
hyaline  and  finely  granular,  which  w:ere  still  quite  numerous, 
with  an  occasional  red  blood-cell,  white  blood-cell  and 
epithelial  cell. 

Five  days  later  the  albumin  and  casts  had  entirely  dis- 
appeared, and  the  only  things  seen  in  the  sediment  were 
occasional  red  and  white  blood-cells. 

In  the  other  two  cases,  the  urine  was  not  examined  until  the 
fourth  and  seventh  day  respectively  after  the  operation,  and 
neither  casts  nor  albumin  were  found  in  either,  but  only  an 
occasional  red  and  white  blood-cell. 

These  latter  cases,  however,  as  mentioned  before,  are  of 
little  interest  because  of  the  lateuess  of  the  urinary  examina- 
tion. Thus,  of  five  cases  in  which  the  kidney  was  stitched  in 
place,  in  three  we  have  found  in  the  urine  what  would  lead 
one  on  microscojnc  examination  to  make  a  diagnosis  of  acute 
nephritis,  and  yet  associated  generally  with  but  a  trace  of 
albumin,  and  having  none  of  the  clinical  signs  and  symptoms 
of  such  a  disease. 

In  all  the  cases  the  urine  was  perfectly  normal  before  the 
operation  and  after  this  trausitory  cylindruria.  We  have, 
evidently,  four  factors  distinctly  involved  in  the  production 
of  this  condition:  1st,  the  handling  of  the  kidney,  usually 
quite  slight,  except  in  the  first  case,  in  which  a  nephrotomy 
was  also  performed,  and  where  the  cylindruria  and  albumi- 
nuria persisted  for  a  much  longer  period  of  time;  2nd,  the 
taking  of  the  stitches  through  the  renal  substance,  and,  in  the 
first  case,  the  trauma  necessary  in  an  exploration  of  the  renal 
pelvis;  3rd,  the  irritation  of  the  renal  tissue  by  the  ether 
that  is,  in  part,  eliminated  by  means  of  the  kidneys — a  well 
recognized  condition  as  shown  by  the  fact  that  a  definite 
nephritis  occasionally  develops  after  protracted  operations 
under  ether  anesthesia,  this  point  having  been  gone  into  in 
detail  very  recently  by  Galleazi  and  Grilo  (Gior.  d.  R.  Acade- 
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mia  di  Torino,  1899,  p.  293);  4th,  the  diminution  in  the 
elimination  of  fluids  which  is  almost  invariably  seen  after 
ether  anesthesia,  and  which  undoubtedly  subjects  the  kidney 
to  a  greater  chance  of  becoming  diseased. 

Probably  in  the  development  of  this  "simulative  nephritis," 
all  these  factors  play  a  part,  although  the  stitching  and 
handling  are  probably  of  most  importance  as  evidenced  by 
the  fact  that  the  urinary  condition  was  so  much  more  marked 
and  persistent  in  the  case  where  the  trauma  and  handling 
were  greatest,  viz :  the  first  case,  where  both  a  nephrotomy  and 
a  nephropexy  were  performed. 

In  connection  with  the  effect  of  trauma  upon  the  kidneys  a 
recent  article  of  Professor  Stern,  of  Breslau  (Monatscbrift 
fiir  rnfallheilkunde,  11,  1899),  is  of  interest. 

llf  considers  in  this  article  the  definite  relation  between 
trauma  aud  the  development  of  nephritis,  and  after  mention- 
ing the  extreme  rarity  with  which  nephritis  develops  after 
injuries,  blows,  falls,  or  contusions  in  the  kidney  region, 
describes  the  following  conditions  which  may  arise  after  such 
injuries: — 1st,  cases  which  either  rapidly  end  fatally  or  are 
rapidly  cured,  in  which  the  urinary  picture  is  that  of  an  acute 
nephritis,  but  with  more  albumin  than  one  would  expect  from 
the  number  of  red  blood-cells;  in  the  cases  that  came  to 
autopsy  an  extensive  renal  necrosis  was  to  be  made  out,  but  no 
nephritis;  2nd,  cases  of  long-lasting  albuminuria  with  casts 
in  the  urine,  without  the  general  symptoms  of  a  diffuse 
nephritis;  the  condition  may  last  for  more  than  a  year  but  is 
extremely  rare,  aud,  so  far,  no  autopsy  records  are  to  be  had 
of  such  cases;  probably  these  are  cases  of  circumscribed  in- 
flammatory processes  following  the  renal  trauma;  3rd,  typical 
casee  of  diffuse  nephritis  after  trauma;  in  the  literature  a 
number  of  such  cases  are  to  be  met  with,  with  the  character- 
istic urinary  picture,  and  also  the  oedema,  retinal  changes, 
anemic  manifestations,  etc;  certainly  in  some  of  these  cases, 
at  [east,  a  latent  chronic  nephritis  was  probably  present 
before  the  injury. 

While  the  number  of  our  cases  is  small,  it  is  probable  that 
here  also  we  may  have  analogues  to  the  post-traumatic 
phenomena  described  by  Stern,  the  extent  of  the  condition 
probably  depending  upon  the  amount  of  trauma  and 
handling  which  the  kidney  sustained  during  the  opera- 
tion, the  amount  of  ether  used,  the  general  condition  of 
the  patient  and  the  local  condition  of  the  kidney  before 
operation. 

Thus,  in  some  cases  we  will  only  have  the  presence  of  a  few 
red  blood-cells  and  a  trace  of  albumin  rapidly  clearing  up; 
in  others  a  urinary  picture  resembling  a  nephritis  but  less 
albumin  than  would  be  expected  from  the  number  of  casts 
and  cells  present  (differing  in  this  respect  from  Stern's 
observations  after  trauma)  and  no  other  symptoms,  the  con- 
dition clearing  up  in  a  few  days;  in  others  a  cylindruria  and 
albuminuria  of  higher  grade  and  longer  duration,  often  last- 
ing several  weeks,  but  unaccompanied  by  other  symptoms  and 
finally  clearing  up  entirely  (examples  of  these  cases  are  to  be 
found  in  our  five  cases);  while  a  longer  persisting  cylindruria 
with  some  albuminuria,  and  even  a  typical  diffuse  nephritis, 
must  be  considered  as  possibilities. 


II.  Post-Operative  Glycosuria. 

Since  the  original  experiments  by  Claude  Bernard,  the  sub- 
ject of  the  disorder  of  metabolism,  known  as  glycosuria,  has 
been  one  of  surpassing  interest. 

Certain  experiments  and  discoveries  have  thrown  some  light 
upon  the  etiology  of  this  condition,  notably  Bernard's  cele- 
brated piqtire  diabetiqur,  by  which  he  showed  that  by  puncture 
of  a  certain  spot  in  the  floor  of  the  fourth  ventricle  polyuria 
and  glycosuria  could  be  produced;  Lancereaux's,  von  Mering's 
and  Minkowski's  demonstration  of  the  relationship  which 
existed  between  certain  pathological  conditions  of  the  pan- 
creas and  glycosuria;  and  the  more  recent  work  on  alimentary 
glycosuria  in  various  conditions,  notably  diseases  of  the  liver, 
kidney  and  cerebrospinal  apparatus,  in  which  the  organism 
is  unable  to  appropriate  the  amount  of  sugar  usually  given 
(100  grammes)  and  some  therefore  jiasses  into  the  blood, 
raising  its  sugar-content,  and  causing  hyperglycemia  and 
glycosuria. 

It  would  be  obviously  unprofitable  in  an  article  of  this  kind 
to  do  more  than  touch  upon  some  of  the  conditions  in  which 
glycosuria  has  been  noted. 

According  to  Abeles,  Wedenski,  Schilders,  Moritz,  Baisch 
and  Kleen,  there  is  a  faint  trace  of  glucose  in  normal  urine, 
while  Brim  ton  has  recently  shown  that  after  breakfast,  the 
meal  richest  in  carbohydrates,  traces  of  sugar  can  usually 
be  demonstrated  in  the  urine. 

Besides  diabetes  mellitus,  the  alimentary  glycosuria  and 
the  physiological  glycosuria  just  described,  glucose  has 
been  found  in  the  urine  in  a  variety  of  diverse  conditions, 
the  condition  usually  being  of  low  grade  and  transitory. 
Many  cases  of  this  nature  have  been  reported,  and  to  describe 
all  the  conditions  in  which  glycosuria  has  been  found  would 
take  me  beyond  the  limits  of  this  paper ;  it  is  of  interest, 
however,  to  note  some  of  the  more  important  of  these  transi- 
tory glycosurias. 

For  convenience  these  cases  may  be  divided  into  three 
groups:  (1)  the  toxic;  (2)  those  associated  with  diseases  and 
injuries  of  various  kinds,  although  probably  in  many  cases  of 
the  latter  group,  a  toxemia  of  some  kind  plays  a  consider- 
able role  in  the  etiology  of  the  condition  ;  and  (3)  puerperal 
glycosurias. 

(1).  Toxic. — Transitory  glycosuria  has  been  described  after 
the  use  of  amyl  nitrite,  mercury,  hydrocyanic  acid,  sulphuric 
acid,  alcohol,  strychnia,  glycerin,  nitro-benzol,  thyroid 
extract,  lead,  phloriazin,  caffein,  diuretin,  phosphorus,  arsenic, 
carbon  monoxid,  morphia,  tuberculin,  pancreatin,  while  of 
the  analgesics  and  anesthetics,  a  transitory  glycosuria  has 
been  described  after  chloroform,  chloral,  amyl  nitrite — in  the 
case  of  the  last-mentioned  drug  the  sugar  sometimes  reaching 
two  per  cent — while  Harley,  Kleen  and  Von  Jaksch  describe 
the  appearance  of  small  quantities  of  sugar  in  the  urine  after 
ether,  and  Andral  describes  a  case  of  true  diabetes  developing 
after  ether  anesthesia. 

Of  course,  in  some  of  these  the  only  tests  used  were 
Fchling's  or  Trommel's  tests,  and  recent  work  has  shown  that 
occasionally  we  find  other  reducing  substances  in  the  urine, 
especially  glycuronic  acid. 
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Thus,  undoubtedly,  in  f  ae  of  the  cases  described  above 
the  reducing  substance  was  not  glucose  but  glycurouic  acid, 
as  Marchot  has  shown  with  chloralamid;  Ewald,  von  Mering 
and  Magnus-Lew,  with  nitrobenzol  and  nitrotoluol;  aud 
Hoppe-Seyier  with  orthonitrophenylpropionic  acid;  thus,  be- 
fore we  definitely  prove  the  presence  of  glucose  in  the  urine, 
besides  Fehling's  or  Trommer's  tests,  the  fermentation  test, 
the  polariscopic  test,  and  the  pheuyl-hydrazin  test  should 
also  have  been  made. 

(2).  Associated  with  diseases  or  injuries. — Transitory  gly- 
cosuria has  been  described  as  occurring  during  the  course  of 
cerebrospinal  meningitis,  cholera,  typhoid  fever,  relapsing 
fever,  diphtheria,  tetanus,  phthisis,  many  of  the  exauthema- 
tous  fevers,  hepatic  fibrosis  and  rickets.  Frerichs  has 
described  it  in  gastritis;  Da  Costa  in  old  age;  Burdel  during 
the  malarial  paroxysm;  Rotch  in  scarlatinal  nephritis;  Ord  ir 
angina  pectoris  and  chronic  interstitial  nephritis;  Exner  in 
cholelithiasis,  though  Rausch  vigorously  denies  this  ;  Marchot 
in  syphilis;  while  after  pertussis,  asthma  and  a  variety  of 
other  diseases,  a  faint  trace  has  been  occasionally  found. 

Of  especial  interest  are  those  cases  of  transitory  glycosuria 
found  affor  injuries  to  the  cerebrospinal  apparatus  and  in 
various  .ental  and  nervous  diseases.  Thus,  it  has  been 
described  in  cerebral,  bulbar  aud  pontine  hemorrhage;  after 
concussion  of  the  brain  or  spinal  cord ;  in  cerebral  tumor, 
abscess,  softening  and  parasitic  disease;  in  disseminated 
sclerosis;  in  epilepsy  and  epileptic  insanity;  in  neuralgias  of 
various  kinds,  especially  sciatica;  in  exophthalmic  goitre;  in 
"  a  fatal  case  of  myxedematous  condition  with  tachycardia, 
melena  and  mania''  (by  Osier);  in  Friedreich's  disease  (by 
Best);  in  sexual  neurasthenia  (by  Peyer);  while  it  has  been 
frequently  seen  in  some  of  the  functional  neuroses,  as  Char- 
cot's grand  hysteria,  the  traumatic  neuroses,  neurasthenia, 
severe  psychical  derangements,  and  after  great  emotion. 

Kleeu  has  given  the  name  "functional  nervous  glycosuria" 
to  those  cases  where  sugar  appears  in  the  urine  in  cases  of  acute 
or  chronic  "functional  "  nervous  disturbances,  and  mentions 
several  interesting  cases  where  a  transitory  glycosuria  was 
noted  after  grief,  anger,  excitement  and  other  emotions  of 
various  kinds. 

(3).  Puerperal  glycosurias.— Recent  work  has  shown  that  a 
puerperal  lactosuria  is  much  more  common  than  a  puerperal 
glycosuria,  although  the  latter  is  found  in  a  certain  number 
of  cases. 

Roque  (Les  glycosuries  nou  diabetiques,  Paris,  1899)  makes 
the  following  divisions  of  the  subject: 

A.  Intermittent  glycosurias  of  arthritics,  while  as  subhead- 
ings, are  put  the  hereditary  form  in  the  young,  the  gouty 
form  in  the  adult  and  old  man,  that  of  the  obese,  and  the 
azoturic. 

B.  Digestive  glycosurias,  subdivided  into  that  form  seen 
after  eating  excessively  of  sugars,  or  carbohydrates ;  and  that 
form  seen  in  digestive  disturbances. 

0.  \ervovs  glycosurias  made  up  of  those  seen  in  the 
systemic  affections  of  the  nervous  system,  those  seen  in  the 
neuroses  and  psychoses,  and  the  traumatic  glycosurias. 

O.  Puerperal  glycosurias. 

Hofbauer  makes  a  somewhat  different  division  of  the  trans- 


itory glycosurias,  dividing  them  into  the  neurogenic,  febrile. 
toxicogenic  and  -puerperal. 

The  cases  I  wish  to  report,  three  in  number,  are  examples 
of  transitory  glycosuria  after  ether  anesthesia.  The  first  case 
was  in  a  white  woman  of  fifty-nine,  who  was  successfully 
operated  upon  for  carcinoma  of  the  uterus,  aud  hemorrhoids, 
and  who  had  always  been  healthy,  having  had  only  whooping- 
cough,  measles,  chicken-pox,  malaria  and  rheumatism,  who 
had  had  eleven  children  and  no  miscarriages,  and  whose 
history  and  physical  examination  showed  that  the  patient 
was  not  nervous  at  the  time  of  her  admission  to  the  hospital 
and  had  never  been  so  during  her  life. 

For  twenty  years  she  had  had  a  double  pulsating  goitre 
which  had  been  associated  with  no  symptoms  whatsoever. 

Owing  to  her  pelvic  trouble,  she  had  had  some  frequency  of 
micturition,  but  a  careful  urinary  examination  made  on  the 
day  preceding  the  day  of  operation  showed  that  the  urine  was 
absolutely  normal,  with  neither  albumin  nor  sugar  present,  of 
acid  reaction  and  with  only  a  few  epithelial  cells  in  the  sedi- 
ment. 

On  the  day  after  the  operation  the  urine  was  found  to  be 
of  specific  gravity  1.021;  it  showed  some  red  blood-cells  (due  to 
the  catheterization  of  the  ureters);  aud,  besides  some  albumin, 
contained  between  2  and  3  per  cent  of  sugar,  tested  for, 
qualitatively,  by  Fehling's  and  the  phenyl  hydrazin  test ;  and, 
quantitatively,  by  the  polariscopic  and  fermentation  tests. 
On  the  next  day  about  1  per  ceut  of  sugar  was  present,  while 
after  the  third  day,  on  which  a  trace  was  found,  no  sugar 
was  found  in  the  urine  during  her  subsequent  stay  in  the 
hospital,  although  a  daily  urinary  examination  was  made. 

The  convalescence  was  extremely  uneventful,  the  temper- 
atui'e  never  rising  above  99.(5°  F.,  and  the  patient  showing 
rather  fewer  symptoms  of  nervousness  than  one  would  expect 
after  an  operation  of  such  magnitude. 

The  condition  was  such  a  rare  one  that  all  the  urinary 
records  of  the  Gynecological  Department  were  carefully 
examined  to  see  if  any  other  cases  of  like  nature  could  be 
found. 

Unfortunately  iu  most  operative  cases  there  is  but  little 
need  for  a  post-operative  urinary  examination,  and  there  were 
comparatively  few  cases  in  which  the  urine  was  examined 
after  the  operation. 

Two  cases  of  very  similar  nature  to  the  one  I  have  described 
were  found,  however,  as  the  result  of  this  examination. 

One  of  these  was  a  colored  woman  of  forty,  who  had  a  large 
myoma,  which  had  been  associated  with  much  hemorrhage 
aud  pain,  and  which  had  left  the  patient  in  extremely  poor 
condition  ;  the  expression  was  very  troubled,  the  patient  was 
very  nervous  at  times,  had  a  poor  appetite,  aud  slept  very 
badly.  Up  to  the  beginning  of  the  hemorrhages,  however,  the 
patient  had  been  very  healthy,  pleurisy  and  inflammatory 
rheumatism  ten  years  before  being  the  only  serious  illnesses 
she  had  ever  had. 

The  operation  was  merely  an  exploratory  incision,  the 
myoma  being  found  to  be  absolutely  inoperable;  the  patient 
was  given  three  hundred  aud  fifty  grammes  of  ether  iu  sixty 
minutes.  The  patient  had  suffered  with  burning  frequent 
micturition  for  a  long  while,  due  to  the  pressure  of  the  tumor, 
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but  the  urine  examined  twenty-seven  times  previous  to  the 
exploratory  incision  was  absolutely  normal  except  for  a  faint 
trace  of  albumin  :   there  was  never  any  sugar  present. 

The  day  after  the  operation,  the  urine,  of  specific  gravity 
1.020,  besides  containing  a  trace  of  albumin,  showed  a  large 
amount  of  sugar  (the  exact  percentage  not  given),  tested  for 
by  the  fermentation  and  Fehling's  tests. 

The  next  day.  however,  the  sugar  had  entirely  disappeared, 
nor  was  ever  a  trace  of  it  again  found  during  the  patient's 
convalescence,  which  was  slow  hut  uneventful,  the  temperature 
never  rising  above  100°  P. 

The  other  case  was  a  young  woman  with  an  unimportant 
previous  history  except  that  she  hail  always  been  very  nervous, 
and  ou  examination  she  was  found  to  be  of  an  extremely 
neurotic  temperament.  The  operation  performed  was  the 
suspension  of  a  retroflexed  uterus  aud  the  repair  of  a  relaxed 
vaginal  outlet. 

The  urine,  examined  on  the  day  previous  to  the  operation, 
was  found  to  lie  absolutely  normal,  while  in  the  urine  voided 
directly  after  the  operation,  0.8  per  cent  of  sugar  was  found 
(tested  for  by  the  Fehling's  and  fermentation  tests);  no  trace 
of  sugar  was  subsequently  found  in  the  urine. 

None  of  these  three  patients  gave  any  history  to  suggest 
that  a  glycosuria  might  have  been  present  previously,  as 
polyuria,  eczema  of  the  genitals,  etc. 

The  exact  cause  of  the  transitory  glycosuria  in  these  three 
cases  -'■•ins  to  have  been,  undoubtedly,  the  inhalation  of  the 
ether.  i.  e.,  a  toxicogenic  glycosuria,  while  certainly  in  the  last 
-  the  highly  nervous  character  of  the  patients  may 
have  aided  materially  as  a  contributory  cause,  i.  c,  there  was 
probably  a  neurogenic  as  well  as  a  toxicogenic  factor. 

When  we  consider,  on  the  one  hand,  the  enormous  number 
of  patients  that  undergo  anesthesia,  and,  on  the  other,  how 
man]  of  theseare  nervous,  neurotic  aud  hysterical  individuals, 
in  all  of  whom  the  thought  of  operation  would  be  associated 
with  the  most  intense  emotions,  it  would  seem  that  this  con- 
dition should  not  be  so  extremely  rare,  and  probably  a  careful 
urinary  examination  made  after  every  operation  would  result, 
in  some  cases,  in  the  discovery  of  a  post-operative  glycosuria. 

III.  Malingering  Melitoria. 

The  third  urinary  anomaly  I  wish  to  report  is  one  which, 
for  want  of  a  better  name,  I  have  called  "malingering  meli- 
tnria." 

The  case  was  admitted  to  the  private  ward  with  the  diag- 

;  diabetes,  made  by  the  physician  attending  her  at    her 

home.     The  patient  was  a  young  girl  of  extremely  neurotic 

iment:   in  fact  she  had  had  several  attacks  of  what  was 

probably   hvstero-epilepsy,  the  patient   apparently  becoming 

i] i scions  and  assuming  remarkable  poses. 

In  many  respects  she  did  not  have  the  usual  symptoms  of 
diabetes,  but  the  urine  seemed  characteristic ;  between  4,<hid 
and  7,000  ccm.  of  a  pale  urine  of  a  specific  gravity  between 
1.030  and  1.050  being  passed  during  the  twenty-four  hours. 

The  urine  showed  sugar  by  the  Fehling's  reaction,  although 
the  reaction  did  not  coincide  at  all  with  the  quantity  one 
would  have  supposed  to  be  present  from  the  high  specific 
gravity:  with    phenylhydrazin    hut  few  crystals  of  phenyl- 


glucosazon  were  obtained,  white'  '  =e  quantitative  determina- 
tions made  by  the  polariscope  and  the  fermentation  tube 
differed  markedly ;  by  the  latter  test  the  gas  was  formed 
extremely  slowly,  but,  after  standing  a  considerable  length  of 
time,  the  amount  of  carbon  dioxid  formed  showed  that  there 
was  between  one  per  cent  and  two  per  cent  of  sugar  present. 

On  other  occasions  in  which  the  urine  was  examined,  the 
phenylhydrazin  aud  Fehling's  tests  were  negative;  by  the 
fermeutation  test  gas-bubbles  were  formed  extremely  slowly, 
while  the  polariscopic  test  was  positive  as  before. 

The  urinary  condition  was  such  as  to  make  one  suppose 
that  the  variety  of  sugar  present  was  not  glucose,  at  least 
except  for  an  occasional  trace,  aud  the  absence  of  phenyl- 
maltosazon  crystals  with  phenylhydrazin  and  the  dextro- 
rotatory polariscopic  reaction  showed  that  it  was  neither 
maltose  nor  levulose  respectively. 

It  was  therefore  thought  probable  that  the  sugar  present 
might  be  the  ordinary  cane-sugar,  CisELnOn,  with  occasional 
traces  of  glucose  mixed  with  it  (due  either  to  a  slow  inversion 
in  the  acid  urine,  or  to  the  commercial  introduction  of  small 
'  I  nan ti ties  of  glucose).  To  determine  this  definitely,  chemically, 
before  attempting  to  discover  its  source,  the  tbllowi  experi- 
ments were  performed:  The  urine  was  concenth.  ,ed  and 
boiled  with  dilute  hydrochloric  acid  for  from  twenty  to  forty 
minutes,  when  the  resulting  fluid,  after  being  neutralized 
with  bicarbonate  of  soda,  gave  the  following  reactions:  By 
Fehling's  test  the  reaction  was  extremely  marked  and  instan- 
taneous, differing  in  this  respect  from  the  much  -slower  and 
less  characteristic  reaction  or  the  complete  absence  of  reaction 
noted  before;  by  the  pheuylhydrazin  test  the  precipitation 
of  the  phenylglucosazon  crystals  was  profuse;  by  the  polari- 
scopic test  on  the  other  hand,  the  plane  of  polarization  was 
turned  slightly  to  the  left;  while  in  the  fermentation  tube 
the  gas-formation  was  much  more  rapid  than  before  aud  the 
reaction  was  more  marked  than  with  the  original  specimen. 

All  these  tests  showed  conclusively  that  the  sugar  present 
was  cane-sugar,  the  reactions  just  given  depending,  of  course, 
upon  the  fact  that  cane-sugar  when  boiled  with  acids  is  con- 
verted into  a  mixture  of  glucose  aud  levulose  (one  dextro-, 
the  other  levo-rotatory),  aud  the  reactions  given  above  are 
exactly  those  that  would  occur  in  such  a  mixture,  while  the 
extreme  slowness  of  fermentation  of  the  original  urine  is 
explained  by  the  fact  that  cane-sugar,  in  the  presence  of  the 
yeast-ferment  is  first  converted  into  glucose  and  levulose,  the 
former  of  which  then  undergoes  fermentation.  As  the  girl 
was  extremely  hysterical  and  neurotic,  and  as  the  passage  of 
such  large  quantities  of  cane-sugar  in  the  urine  is  practically 
unknown,  it  was  thought  that  she  herself  probably  introduced 
the  sugar  into  the  urine. 

All  sugar  was  therefore  carefully  kept  off  her  food-tray,  and 
for  a  time  the  sugar  entirely  disappeared  from  the  urine  ami 
the  specific  gravity  dropped  to  between  1.006  and  1.010, 
although  the  polyuria  continued. 

In  a  few  days,  however,  the  sugar  reappeared,  although  not 
in  such  quantities  as  before;  a  nurse  was  then  detailed  to 
watch  the  patient  most  minutely,  when  it  was  found  that  the 
patient  would  slyly  remove  the  lumps  of  sugar  from  her  tea  or 
coffee  and  deposit  them  in  the  urinary  ve- 
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When  this  source  was  also  eliminated,  the  melituria  entirely 
disappeared,  and  the  patient  on  being  confronted  with  the 
evidences  of  her  deception,  left  the  ward  in  high  dudgeon, 
after  absolutely  denying  what  the  nurse  had  plainly  seen. 

This  case,  I  think  is  quite  unique  of  its  kind,  the  especially 
interesting  feature,  besides  the  presence  of  the  sugar,  being  the 
marked  polyuria,  a  very  prevalent  urinary  condition  in  very 
neurotic  and  hysterical  individuals,  as  well  as  in  diabetics. 

In  these  days  when  the  advertising  column  of  every  news- 
paper is  a  treatise  on  diagnosis,  and  every  hillside  and  vacant 
lot  a  manual  of  therapeutics,  it  is  no  wonder  that  the  little 
and  often  the  distorted  knowledge  that  is  so  dangerous  has 
proven  a  fruitful  source  of  hypochondriasis,  neurasthenia  and 
malingering  among  the  <n  -»/./.<>!';  but  so  far  as  I  know,  this  is 
the  first  case  in  which  it  has  brought  about  a  malingering 
melituria. 

The  cases  in  the  first  and  second  portions  of  my  article 
were  in  the  service  of  Dr.  Kelly,  and  the  third  in  the 
service  of  Dr.  Osier;  both  of  whom  1  wish  to  thank 
sincerely  for  allowing  me  to  work  up  and  report  these  cases 
of  "  urinary  anomalii  s." 


Discdssion. 

Dr.  Futcher. — Dr.  Brown's  cases  of  post-operative  glyco- 
suria following  ether  administration,  call  to  mind  those  cases 
in  which  the  urine  contains  copper-reducing  substances  after 
the  administration  of  certain  drugs.  In  1875,  von  Meringand 
Minkowski  found  that,  after  the  administration  of  chloral  hy- 
drate to  an  individual,  the  urine  contained  a  substance  which 
had  the  power  of  reducing  alkaline  copper  solutions.  They 
found  that  the  substance  which  gave  this  reaction  was  urochlo- 
ralic  acid  in  combination  with  glycuronic  acid.  Since  that  date 
it  has  been  discovered  that  a  large  number  of  medicinal  sub- 
stances administered  internally,  either  themselves,  or  in  some 
modification,  combine  with  glycuronic  acid  and  are  excreted  in 
the  urine,  giving  rise  to  a  reduction  of  copper  solutions 
simulating  the  reaction  of  glucose.  The  more  important  of 
these  substances  are  chloroform,  morphine,  camphor,  phenol, 
resorcin,  thymol,  menthol  and  others. 

The  report  of  the  examination  of  the  urine  in  Dr.  Brown's 
case  indicates,  however,  that  the  patient  had  a  transitory 
glycosuria. 


ACUTE  LEUKEMIA  IN  CHILDHOOD  WITH  REPORT  OF  A  CASE. 

By  Thomas  McCrae,  M.  B.  (TV.), 
Instructor  in  Medicine,  The  Johns  Hopkins  University,  and  Physician  in  Charge  of  the  Clinical   Laboratory,  The  Johns 

Hopkins  Hospital. 


The  question  of  the  condition  of  the  blood  in  the  anaemias 
of  early  life  is  such  an  unsettled  one,  and  cases  of  acute 
leukaemia  in  childhood  are  so  rare  that  every  such  case  is 
worthy  of  report  in  detail.     The  present  case  is  as  follows: 

Male;  aged  'i\  years  :  anaemia  ;  fever;  purpuric  rash;  Hood 
pticture  of  leukcemia;  hosmorrhagi  s  ;  convulsions;  death; 
duration  about  one  month. 

J.  L.,  male,  aged  3  years,  was  admitted  to  the  service  of 
Professor  Osier,  in  The  Johns  Hopkins  Hospital  on  May  11th, 
1898.  The  symptoms  to  which  his  parents  drew  attention, 
were  a  slight  cough  and  a  peculiar  area  over  the  sacrum  which 
had  almost  a  gangrenous  appearance.  The  circumstances  con- 
nected with  his  admission  to  the  hospital  were  rather  peculiar. 
His  sister  was  a  patient  at  the  time  with  a  surgical  complaint, 
and  he  was  brought  from  out  of  the  city  to  see  her.  He  had 
some  cough  and  interference  with  his  breathing,  probably  due 
to  adenoids.  For  this  he  was  admitted,  but  at  the  time  it  was 
not  thought  that  he  had  any  serious  condition. 

Family  history. — One  uncle  on  the  father's  side  had  died 
of  tuberculosis;  otherwise  the  history  was  negative.  There 
was  no  history  of  lues  nor  anything  suggesting  it. 

Previous  history. — He  was  a  large  healthy  child  at  birth. 
He  was  not  breast-fed,  but  brought  up  on  various  artificial 
foods,  combinations  of  milk,  etc.  For  two  months  after  birth 
he  did  not  thrive,  but  afterwards  did  well  until  two  years  old, 
when  he  had  fever  for  some  time,  the  nature  of  which  was 
unknown.  Chicken-pox  was  the  only  disease  of  infancy  that 
he  had  had.  In  February  of  189.S — three  months  before  admis- 
sion— he  caught  cold  and  had  some  bronchitis.     With  this  it 


was  noted  that  there  were  numerous  ulcers  over  the  mucous 
membrane  of  the  mouth.  Since  this  attack  he  had  some 
cough  and  obstruction  to  his  breathing.  He  did  not  snore  at 
night,  but  frequently  woke  up  complaining  of  being  choked. 
About  the  same  time  a  peculiar  bruised  area  was  noted  over 
the  sacrum,  which  was  slightly  tender.  This  was  thought  to 
have  been  due  to  injury.  The  area  did  not  increase  in  size, 
and  there  were  no  others  like  it  elsewhere.  Otherwise  the 
boy  had  seemed  to  be  perfectly  well,  with  good  appetite  and 
digestion. 

Present  illness. — There  were  no  special  symptoms  of  this 
and  only  the  previous  conditions  were  mentioned.  To  these 
his  parents  had  given  but  slight  attention,  as  the  boy  was 
thriving  and  seemed  hearty  and  strong.  It  was  thought, 
however,  that  for  a  clay  or  two  previous  to  admission  he  had 
been  more  easily  tired  than  ordinarily  and  was  rather  peevish. 
He  had  also  complained  of  some  slight  pains  in  the  neighbor- 
hood of  the  joints.  The  boy's  father — who  was  a  physician — 
was  positive  that  until  a  few  days  before  admission,  the 
patient  had  been  as  well  as  usual  ami  played  about  with  his 
ordinary  vigor. 

Examination  showed  a  very  stout  boy,  large  for  his  age. 
but  with  a  generally  pale  flabby  look  which  was  very  striking. 
He  was  very  bright  and  intelligent  and  showed  a  lively  inter- 
est in  his  examination.  The  mouth  was  kept  open,  and  the 
breathing  was  noisy.  The  tonsils  were  much  enlarged  and 
there  were  numerous  adenoids  present.  The  gums  and  mu- 
cous membranes  were  very  pale.  The  shape  of  the  thorax  was 
normal.     There  were    no  rickety   nodules.     The   percussion 
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note  whs  clear  throughout.  The  breath  sounds  were  every- 
where harsh  and  accompanied  by  numerous  sibilant  and  sono- 
rous rales.  No  tubular  breathing  was  heard.  The  hear! 
sounds  were  clear  and  of  normal  relative  intensity.  The 
abdomen  was  full  and  prominent.  The  edge  of  the  liver  was 
felt  about  3  cm.  below  the  costal  margin.  The  spleen  was 
palpable  and  hard,  although  not  enlarged  beyond  the  costal 
margin.  There  was  do  tenderness  over  the  abdomen.  There 
was  no  glandular  enlargement.  No  oedema  or  signs  of  rickets 
were  present.  Over  the  sacrum  was  an  area  about  5  cm.  in 
diameter,  dark  purple  in  color  and  with  a  bruised,  almost 
gangrenous  look.  It  felt  indurated,  was  slightly  tender  and 
was  not  adherent  to  deeper  structures  No  fluctuation  could 
be  mad.'  out. 

The  patient  remained  in  the  hospital  until  .May  24th, 
during  which  time  his  general  condition  was  as  follows: 

May  loth.  Frequent  coughing  and  constant  mouth  breath- 
ing.    His  appetite  was  good  and  he  took  his  food  well. 

May  18th.  The  general  condition  was  worse.  There  were 
great  irritability  and  restlessness.  At  times  complaint  was 
made  of  pains  in  the  legs.  A  small  petechial  rash  appeared 
ou  the  legs.     It  was  most  marked  about  the  knees. 

May  20th.  He  was  very  fretful  aud  could  only  be  got  to 
take  nourishment  with  difficulty.  At  times  there  were  severe 
paroxysms  of  coughing.  There  were  periods  when  he  became 
collapsed  with  great  pallor  and  a  very  feeble  pulse.  The  pur- 
puric rash  persisted.  There  were  many  coarse  rales  every  where 
over  the  the  chest.  The  liver  and  spleen  were  as  before.  No 
enlarged  glands  were  felt. 

May  22d.  The  patient  was  much  weaker.  There  was  no 
pain. 

May  24th.  The  condition  was  worse.  He  was  very  weak 
and  took  but  little  nourishment.  In  view  of  his  grave  con- 
dition his  parents  decided  to  take  him  home  to  Indianapolis. 
It  was  learned  that  he  stood  the  journey  well  and  seemed 
better  for  a  day. 

His  subsequent  history  was  obtained  from  Dr.  F.  B.  Wynn, 
of  Indianapolis,  to  whom  I  am  also  indebted  for  the  account 
of  his  blood  examination.  Dr.  Wynn  writes  as  to  his  condi- 
tion:  "The  temperature  was  from  W°  to  100°,  pulse  1  10  160 
and  very  weak,  respirations  40-50  with  considerable  d\ 
petechial  haemorrhages,  3everal  attacks  of  epistaxis,  and  on 
two  days  nausea  and  vomiting."  Death  occurred  on  May 
30th  with  convulsions  which  were  thought  to  be  due  to  cere- 
bral haemorrhage.     There  was  no  autopsy. 

While  in  the  hospital,  his  temperature  was  elevated,  usu- 
ally to  100°  and  100.5°.  On  May  21st  it  rose  to  103.3° 
falling  gradually  to  99°  on  the  morning  of  the  24tb.  The 
pulse  varied  from  120  to  160,  aud  the  respiration 
usually  about  40.  Dyspnoea  was  most  marked  after  the 
<f  aghing.  He  did  not  lose  any  weight  while  in 
the  hospital.  The  urine  had  a  specific  gravity  of  1.015  to 
1.017.  The  reaction  was  acid  and  there  was  neither  albumin 
gar  present.  The  diazo  reaction  was  not  given.  Mi- 
sroscopically  urates  and  uric  acid  were  found. 

Blood. — The  first  examination  after  admission  was  on  May 
12th.  The  haemoglobin  was  35  per  cut  <\.  Fleischl),  the 
red  corpuscles  1,680,000,  and  the  white  cells  26,000  per  cmm. 


(a  ratio  of  65  to  1).     A  differential  count  of   1000  leucocytes 
in  specimens  stained  with  Ehrlich's  triple  stain  showed  : 


Polymorphonuclears    .     .     13.3  per  cent. 

Lymphocytes,   Small.  41.5  1 

,     '  ,  ,-      ^86.5     do. 

do.  Large.  4.).    J 

Large  mononuclears    ...     .2     do. 


The  red  cells  did  not  show  any  special  variation  from  the 
normal  in  either  shape  or  size,  and  but  slight  polychromato- 
philia.  No  nucleated  red  cells  were  seen  in  counting  2000 
leucocytes  nor  in  careful  additional  search.  The  lympho- 
cytes showed  all  variations  in  size  from  the  smallest  up  to 
some  which  were  fully  15  microns  in  diameter.  So  many 
cells  were  ou  the  border  line  that  the  division  into  small  and 
large  is  only  approximate.  The  depth  of  nuclear  staining 
varied  much  in  cells  of  the  same  size  but  the  general  staining 
was  pale.  This  was  more  marked  in  the  larger  forms ;  still, 
there  were  hut  few  small  lymphocytes  with  a  typical  deeply 
staining  nucleus.  Cells  with  nicked  or  divided  nuclei  were 
very  rare.  The  protoplasm  about  the  nucleus  was  unstained 
in  the  majority  of  the  larger  forms.  One  myelocyte  was 
seen.  In  this,  as  in  the  later  specimens,  there  was  a  marked 
tendency  for  the  lymphocytes  to  disintegrate  and  appear  in 
the  stained  specimen  as  shapeless  blotches  with  a  pale  blue 
stain.  The  polynuclear  cells  in  the  same  specimen  would  be 
quite  normal.  It  was  found  that  by  making  the  specimen 
rather  thick,  and  drawing  the  covers  apart  as  rapidly  as 
possible,  this  disintegration  could  be  prevented.  Both  the 
small  and  large  lymphocytes  showed  the  tendency  to  break  up. 

May  15th.  The  differential  count  of  1000  leucocytes 
showed — ■ 

Polymorphonuclears     ...     4.4  per  cent. 
Lymphocytes,  small.  78.9  \  _  ,)-iJ.       ()n 
large,    16.7  J 

The  general  characters  of  the  cells  were  much  as  on  May 
12th.  There  were  still  all  variations  in  size  between  the 
largest  aud  smallest  lymphocytes.  No  nucleated  red  cells  or 
myelocytes  were  found. 

May  19th.  The  haemoglobin  was  32  per  cent,  red  corpus- 
cles 1,760,000,  and  white  cells  60,800  per  cmm.  (a  ratio  of  39 
to  1).     The  differential  count  of  1000  leucocytes  gave: 


Polymorphonuclears     .     . 

.     .4 

pe 

r  cent. 

Lymphocytes,  small,  '.•<;.(;  \ 

99.2 

do. 

large,      2.6  J 

Large  mononuclears,     .     . 

.     .3 

do. 

.     .1 

do. 

The  red  cells  were  much  the  same.     No  nucleated  red  cells 
were  found   in   counting  2000   leucocytes,  aud    in   additional 
search.     The  lymphocytes  were  much  smaller  on  the  .-i 
and  many  of  them  were  of  the  typical  small  type.     No  myelo- 
cytes were  seen. 

May  21th.  The  haemoglobin  and  red  cells  were  practical!] 
the  same  as  on  the  19th,  hut  the  white  corpuscles  hail  fallen 
to  21,800  per  cmm.  (a  ratioof  si  t,,  i  i.  The  differential  count 
of  1000  leucocytes  showed  : 
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Polymorphonuclears,    .     . 

Lymphocytes,  small,  89.2  1 

large,     9.4  J 

.     .9  per  cent 
98.6       do. 

Large  mononuclears,    .     . 

.     .4       do. 

.     .1       do. 

The  general  characters  of  the  cells  were  as  before,  but  the 
red  cells  showed  somewhat  greater  variation  in  staining.  No 
nucleated  red  cells  or  myelocytes  were  seen. 

Dr.  Wynn  very  kindly  sent  me  his  count  taken  a  few  days 
later  in  Indianapolis.  The  haemoglobin  was  30  per  cent 
(Gowers),  red  corpuscles  1,800,000,  and  white  36,000  per  ciimi. 

In  considering  this  case  a  striking  feature  is  the  rapid 
course.  The  patient  was  admitted  to  the  hospital  almost 
accidentally — if  one  may  so  term  it — on  May  11th,  and  beyond 
the  presence  of  enlarged  tonsils  and  adenoids  he  seemed,  on 
superficial  examination,  to  be  in  ordinary  good  health.  Had 
it  not  been  for  the  results  of  the  blood  examination,  no  suspi- 
cion of  leukaemia  would  have  been  entertained.  There  were 
no  symptoms  pointing  to  acute  disease,  and  his  father  was 
sure  as  to  his  having  been  in  his  normal  condition  up  to  a  few 
days  before.  From  the  time  of  admission  to  the  hospital 
until  death  was  less  than  three  weeks.  Including  the  few 
days  of  malaise  previously  the  whole  course  was  not  over 
four  weeks.  Even  when  the  first  blood  examination  was 
made,  the  possibility  of  the  case  being  one  of  extreme  lymph- 
atism  was  considered,  although  the  high  percentage  of 
lymphocytes  (86.5)  suggested  leukaemia.  In  his  condition 
any  attempt  to  remove  the  adenoids  and  enlarged  tonsils  was 
thought  unadvisable,  even  though  they  caused  considerable 
obstruction.  About  May  18th  the  geueral  condition  changed 
and  the  symptoms  were  more  severe.  The  blood  showed  99.2 
per  cent  of  lymphocytes  and  the  hsemorrhagic  rash  had 
appeared.  The  temperature  ranged  higher  and  from  this  to 
the  time  of  discharge  the  downward  course  was  rapid.  I  >eath, 
as  already  noted,  occurred  on  May  30th. 

In  regard  to  the  blood  condition  a  relatively  high  propor- 
tion of  the  haemoglobin  to  the  red  corpuscles  is  seen.  The 
color  index  on  the  first  examination  was  slightly  over  1,  fall- 
ing a  little  below  it  subsequently.  A  high-color  index,  while 
usually  characteristic  of  pernicious  anaemia,  occurs  not  infre- 
quently in  other  blood  conditions.  In  a  recent  case  of  lym- 
phatic leukaemia  in  this  hospital  the  color  index  was  always 
about  1  during  observations  extending  over  a  period  of  two 
months.  In  two  recent  cases  of  splenic  anaemia  the  same 
ratio  was  observed.  It  will  be  noted  that  there  was  practi- 
cally no  diminution  in  the  number  of  red  cells  during  the 
course  of  the  disease.  In  the  stained  specimeus  they  showed 
but  little  variation  from  the  normal  throughout.  Variations 
in  the  staining  were  rather  more  marked.  No  nucleated  red 
cells  were  found  at  any  time,  although  special  search  was 
made  for  them.  In  all  the  specimens  the  same  difficulty  was 
found  in  obtaining  satisfactory  slides.  Unless  the  covers 
were  drawn  apart  very  rapidly,  the  majority  of  the  lympho- 
cytes were  irregular  masses  without  any  definite  outline. 
They  took  the  stain  exactly  as  the  nuclei  in  the  better  speci- 
mens. This  tendency  to  disintegration  may  be  a  feature  of 
the  lymphocytes  in  acute  cases.     So  far  as  known  there  are 


not  sufficient  observations  to  speak  with  certainty  on  this 
point.  The  staining  of  the  nuclei  of  the  lymphocytes  showed 
great  variation,  although  the  prevailing  stain  was  a  pale  one, 
and  this  was  most  marked  in  the  larger  forms.  The  lympho- 
cytes showed  increase  both  absolutely  and  relatively.  The 
polymorphonuclears  showed  an  absolute  reduction.  On 
admission  they  were  3400  per  cmm.,  but  fell  later  to  240 
and  180  per  cmm.  The  eosinophils  were  absent  in  the 
earlier  counts,  and  60  and  21  per  cmm.  were  found  in  the 
later  ones. 

Leukaemia  is  a  relatively  rare  disease  in  the  first  decade. 
Cassel'  states  that  among  3000  autopsies  in  Friedrichshain 
there  were  only  two  instances  of  leukaemia  below  the  age  of 
ten  years.  Considering  acute  leukaemia,  however,  there  seems 
ground  for  thinking  that  it  occurs  in  a  somewhat  larger  pro- 
portion. Theodor  collected  45  cases  of  acute  leukaemia  of 
which  6  were  in  the  first  decade.  There  were  5  between  the 
ages  of  10  and  15  years.  Fussell  and  Taylor5  have  published 
a  series  of  56  cases,  among  which  9  were  in  this  period. 
Morse4  in  reporting  a  case  in  1898  collected  7  from  the  litera- 
ture. There  is  doubt  expressed  as  to  cases  reported  some 
years  ago,  but  apparently  13  previously  reported  cases  may  be 
accepted.  A  recent  case  in  an  infant  reported  by  I'ollniann 
is  not  included,  as  the  condition  appears  to  have  been  con- 
sidered congenital.  Bloch  and  Hirschfeld6  report  a  case  in  a 
boy  aged  eight  months,  which  was  probably  acute,  but  the 
exact  duration  was  not  known.  The  present  case  is  the  fourth 
to  be  reported  within  a  year.  The  previous  eases  are  as- 
follows: 

I.  Keating'.  Female,  aged  4*  years;  epistaxis.  fever,  hemor- 
rhagic rash,  cervical  glands  and  spleen  enlarged.  The  blood 
was  examined  by  Dr.  Osier.  The  red  cells  were  normal,  no 
nucleated  cells  being  seen.  The  whites  were  very  numerous, 
there  being  50  or  60  in  one  field.  They  were  largely  lym- 
phocytes.    Duration  9  weeks;  type  probably  lymphatic. 

II.  Wadham".  Male,  aged  5  years;  no  haemorrhages,  slight 
fever,  cervical  glands  enlarged,  abdominal  pain  and  distention. 
The  type  can  not  be  decided  from  the  description  given. 
Duration  8  weeks.     Autopsy. 

III.  Guttmann".  Male,  aged  10  years;  a  previous  history  of 
enlarged  tonsils  and  adenoids,  haemorrhages,  hsemorrhagic 
rash,  no  fever,  hemiplegia,  priapism,  spleen  and  liver  enlarged. 
The  blood  showed  whites  to  reds  as  1  to  1.4.  Type  was 
probably  lymphatic.  Duration  4J  days.  At  autopsy  the 
thymus  was  found  much  enlarged. 

IV.  Eichhorst'".  Male,  aged  8  years  ;  onset  sudden  with 
precordial  pain,  haemorrhages,  fever,  enlarged  spleen  and  liver; 
no  swelling  of  the  lymph-glands. '  The  blood  showed  88,000 
whites.  No  nucleated  reds  were  seen.  Duration  2  weeks. 
Autopsy.     Lymphatic  in  type. 

V.  Muller".  Male,  aged  4  years ;  haemorrhages,  ulceration 
of  throat  and  only  the  cervical  glands  enlarged,  liver  and 
spleen  enlarged,  fever.  The  blood  showed  109,000  whites  of 
which  97  per  cent  were  mononuclear,  with  an  acute  staphy- 
lococcus infection.  Shortly  before  death  the  leucocytes  fell  to 
6800.     Duration  5  weeks.     Lymphatic  in  type.     Autopsy. 
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VI.  Mfiller".  Male,  aged  4  years:  haemorrhages,  hemor- 
rhagic rash,  fever,  liver  and  spleen  enlarged.  The  blood 
showed  209,000  white  cells  of  which  98  per  ceut  were  mono- 
nuclear.    Duration  4  weeks.     Type  lymphatic.     Xo  autopsy. 

VII.  Goldschmidt".  Male,  aged  2 £  years ;  cervical  glands 
enlarged,  liver  and  spleen  enlarged,  fever,  nephritis.  Blood 
picture  of  ieuksemia.    Nucleated  red  cells  present.    Duration 

5  weeks.     Autopsy.     Lymphatic  in  type. 

VIII.  Theodor.  Male,  aged  4  years;  luetic  family  history, 
haemorrhages,  cervical  glands  enlarged,  spleen  enlarged,  liver 
not:  no  fever.  The  white  cells  were  to  the  reds  as  1  to  9. 
Nucleated  red  cells  were  present.  Duration  6  weeks.  Lym- 
phatic in  type.     Xo  autopsy. 

IX.  Cabot13.    Infant;  lymphocytes  over 98  percent,  duration 

6  weeks,  lymphatic  in  type. 

X.  Morse*.  Female,  aged  3  years ;  haemorrhages,  enlarged 
tonsils,  liver  and  spleen  enlarged,  general  glandular  enlarge- 
ment. The  duration  was  not  more  than  7  weeks,  and  prob- 
ably less.     Tlie  type  was  lymphatic.     Xo  autopsy. 

XI.  Bradford  and  Shaw".  Male,  aged  7  years;  haemor- 
rhages, fever,  swelling  and  ulceration  of  the  mouth,  cervical 
glands  enlarged,  spleen  enlarged,  liver  not.  Duration  prob- 
ably 7  or  8  weeks.     Autopsy.     Lymphatic  type. 

XII.  Haushalter  and  Bichon".  Male,  aged  7$  years ;  hemor- 
rhagic rash,  no  fever,  glands  and  spleeu  enlarged,  blood 
cultures  yielded  streptococci.  Duration  8  weeks.  Autopsy. 
Lymphatic  type. 

XIII.  Bradley".  Male, aged 8 years;  haemorrhages, haemor- 
rhagic  rash,  liver  and  spleen  enlarged.  The  white  cells 
were  85,000,  of  which  97  per  cent  were  lymphocytes.  There 
were  a  few  nucleated  red  cells  present  (personal  communi- 
cation from  Dr.  Bradley).  Duration  7  weeks.  No  autopsy. 
Lymphatic  type. 

It  is  of  interest  to  compare  the  symptoms  in  this  series  of 
A.8  in  case  IX  only  the  blood  features  and  duration 
are  known,  it  is  not  considered  in  the  figures  given  for  various 
other  symptoms. 

Family  history. — There  is  nothing  of  any  importance  under 
this  heading.  In  ouly  one  case  was  therea  luetic  history,  and 
two  had  a  tuberculous  family  history. 

Previous  history. — Various  infections  are  noted  in  the 
previous  histories  of  the  cases.  One  had  had  meningitis,  one 
suppurating  cervical  glands,  and  three  had  suf- 
fered from  some  affection  of  the  tonsils.  This  last  is  of  some 
importance  in  connection  with  the  number  of  instances  in 
which  the  disease  was  accompanied  by  acute  tonsillitis. 

-A  large  proportion  of  the  cases  were  in  male-, 
namely  11  out  of  13.  This  is  true  of  acute  Ieuksemia  at  all 
In  the  series  of  Fussell  and  Taylor,  among  55  acute 
Here  the  sex  was  known,  33  were  males.  The  same  is 
found  in  leukaemia  generally  in  childhood.  Thus,  Birch- 
Eirschfeld,  among  39  cases  below  the  age  of  15  years,  found 
25  males  and  14  females.  This  applies  to  cases  from  the 
earliest  years. 

Otuet.—TMe  was  sudden  in  many  of  the  cases  as  might  be 

expected  from  the  rapid  course.     In  one  case,  Xo.  VIII,  the 

mptom  was  haemorrhage  following  a  fall  from  a  horse. 

In  four  cases  haemorrhage  was  the  first  prominent  symptom. 


Hemorrhages. — These  occurred  in  10  cases.  The  bleeding 
was  from  the  nose,  mouth,  stomach,  bowels  and  kidney.  In 
no  case  did  the  bleeding  seem  to  have  beeu  sufficient  to  cause 
death  directly.  A  hemorrhagic  rash  was  present  in  10  cases, 
of  which  9  had  also  bleeding  from  a  surface. 

/'  ver. — This  was  noted  in  8  cases,  its  absence  in  4.  and  in  1 
there  was  no  note.  The  temperature  was  usually  not  extremely 
high.  The  highest  was  in  No.  X  I.  where  it  rose  to  105.4°.  In 
this  ease  blood  cultures  taken  at  this  time  were  negative. 

Glandular  Enlargement. — General  enlargement  was  noted  in 
4  cases,  enlarged  cervical  glands  only  in  5  cases,  no  enlarge- 
ment in  %,  and  no  note  in  2  regarding  it.  In  the  cases  with 
enlargement  of  the  cervical  glands  only,  this  was  usually 
associated  with  local  throat  or  mouth  conditions  such  as 
enlarged  tonsils,  adenoids  or  ulceration. 

Spleen. — This  was  enlarged  in  all  the  cases.  The  degree 
was  not  great,  the  edge  usually  being  3  to  4  cm.  below  the 
costal  margin. 

Liver. — There  was  enlargement  in  8  cases,  none  in  3,  and  in 
2  the  condition  was  not  noted.  In  no  case  was  the  enlarge- 
ment extreme. 

Miscellaneous  Symptoms. — Pains  in  the  joints  and  bones 
were  noted,  hemiplegia,  priapism,  etc.,  but  none  in  any  large 
proportion  of  the  series. 

Blood. — There  was  marked  anaemia  in  all  the  cases  in  which 
blood  examinations  were  made.  Among  the  eight  cases  in 
which  the  corpuscles  were  counted  the  highest  count  was  in 
No.  VI,  viz.,  2,350,000  and  the  lowest  of  1,000,000  in  No.  IV. 
The  percentage  of  haemoglobin  varied  from  40  in  No.  V  to  18 
in  No.  II.  The  degree  of  anaemia  in  these  acute  cases  is 
striking.  It  suggests  the  possibility  of  the  development  of 
the  disease  in  children  already  anaemic.  The  red  corpuscles 
did  not  show  auy  rapid  fall  while  the  cases  were  under  obser- 
vation. If  such  low  counts  were  suddenly  brought  about  by 
the  disease,  it.  would  seem  probable  that  the  rapid  fall  would 
continue  with  the  advance  of  the  other  symptoms.  If  the 
onset  of  the  disease  were  attended  with  such  rapid  blood 
destruction,  why  not  the  terminal  stages?  An  explanation 
may  be  that  these  children  had  been  suffering  from  leukaemia 
iu  a  more  chronic  form  for  some  time  and  that  what  we  con- 
sider the  whole  course  was  only  an  acute  exacerbation  at  the 
termination.  The  histories  of  these  cases  and  the  considera- 
tion of  the  marked  general  features  do  not  support  this  view 
The  question  is  an  interesting  one,  and  may  be  answered  when 
cases  have  been  observed  with  blood  counts  taken  prior  to  the 
onset  of  auy  symptoms. 

The  high-color  index  in  the  present  case  has  already  been 
commented  on.  A  color  index  over  1  was  shown  in  4  cases  of 
the  series,  Xos.  IV,  V,  XIII.  XIV.  When  the  color  index 
was  below  one,  as  in  three  cases,  Xos.  VI,  X,  XII,  it  was  only 
about  .5.  This  relation  of  the  haemoglobin  to  the  red  cells 
divides  the  cases  into  one  class  with  the  blood  of  a  pernicious 
anaemia  type,  and  into  a  second  with  the  characters  of  a 
secondary  anaemia:  As  already  stated  a  similar  point  has  been 
noted  in  a  series  of  cases  of  splenic  anaemia.  So  far  as  can  be 
gathered  from  the  description-  given,  no  difference  wi 
served  in  the  shape  and  size  of  the  red  cells  in  these  two 
groups.     In  spite  of  the  severe  anaemia  the  red  corpuscles  as  a 
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rule  showed  little  variation  from  the  normal  in  their  character- 
istics. This  may  be  due  to  the  acuteness  of  the  condition  as 
in  a  case  of  pernicious  anaemia  at  present  under  observation 
in  which  the  symptoms  developed  with  great  suddenness.  It 
was  fully  two  months  after  the  onset  before  the  red  cells 
showed  any  special  variation  in  size,  shape  or  staining.  In  10 
cases  of  this  series  it  was  noted  that  the  red  cells  showed  no 
marked  changes  from  normal  in  their  general  characters.  In 
the  remaining  3  cases  there  was  no  note  on  this  point.  The 
occurrence  of  nucleated  red  corpuscles  is  an  interesting  ques- 
tion. The  statement  is  made  by  some  writers  that  cases  of 
leukaemia  in  children  show  more  abundant  nucleated  red 
corpuscles  and  that  megaloblasts  are  usually  equal  in  number 
to  normoblasts.  The  cases  of  this  series  do  not  seem  to  sup- 
port the  view  that  nucleated  red  cells  are  common  in  acute 
leukaemia  in  childhood.  Thus  among  11  cases  in  which  full 
descriptions  are  given,  no  nucleated  red  cells  were  found  in  7, 
and  in  the  4  cases  where  they  were  found  the  numbers  do  not 
seem  to  have  been  large.  In  only  one  case,  No.  VIII,  was  the 
occurrence  of  megaloblasts  noted.  In  this  instance  their 
number  increased  while  the  patient  was  under  observation. 

White  corpuscles. — The  number  of  the  leucocytes  shows 
wide  variation.  There  are  counts  in  8  cases,  the  highest 
being  209,000  in  No.  VI,  and  the  lowest  21,000  in  the  present 
case.  The  characteristics  of  the  white  corpuscles  are  much 
the  same  in  all  the  cases.  In  some  only  a  general  account  is 
given  but  sufficient  to  recognize  the  prevailing  type  of  cell. 
In  all  there  is  an  absolute  and  relative  increase  in  the  mono- 
nuclear elements.  The  proportion  of  large  to  small  cells 
varies  in  the  different  cases.  There  does  not  appear  to  be  any 
relation  between  the  varying  proportions  of  large  and  small 
forms  and  the  relative  acuteness  of  the  disease.  The  mono- 
nuclears in  all  the  described  cases  showed  great  variation  in 
their  staining.  The  largest  absolute  number  of  mononuclear 
cells  was  in  No.  VI,  where  they  numbered  204,800  per  emm. 
The  absolute  number  of  the  polymorphonuclear  leucocytes 
was  about  normal  in  most  of  the  cases.  The  highest  number 
per  cmm.  was  in  No.  XI,  where  they  were  about  15,000  on 
one  occasion  and  8800  on  another.  The  lowest  number  was 
in  the  present  case,  where  on  admission  they  were  5400  per 
cmm.,  falling  later  to  240  and  180.  Myelocytes  were  rarely 
seen  and  were  only  noted  as  of  very  occasional  occurrence. 

Type  of  Leukcemia.—Th.'\s  is  apparently  lymphatic  in  13 
cases,  and  in  the  remaining  case  no  note  regarding  the  blood 
is  given.  This  is  in  accordance  with  the  acute  course  of 
lymphatic  leukaemia  generally  as  compared  with  the  spleno- 
myelogenous  type.  There  are  instances  of  the  latter  variety 
in  children. 

Duration. — The  period  of  nine  weeks  has  been  generally 
accepted  as  the  limit  of  time  within  which  a  case  should  be 
considered  acute.  While  the  general  features  of  the  case 
should  also  be  considered  in  classing  a  case  as  acute,  still  it 
will  be  found  that  nearly  all  cases  with  acute  features  termi- 
nate in  this  time.  Muller,"  in  reporting  the  two  cases  noted 
before,  has  also  described  a  case  with  a  duration  of  13  weeks, 
which,  in  its  general  features,  might  be  termed  acute.  The 
duration  in  4  cases  of  this  series  was  less  than  one  month, 
and  in  10  was  between  four  and  nine  weeks. 


General  features. — These  cases  show  some  agreement  in 
their  features  beyond  the  acute  course.  The  disease  occurs 
usually  in  a  male  with  no  special  feature  in  his  family  or 
previous  history  except  perhaps  a  history  of  throat  trouble. 
This  was  marked  in  some  instances  and  suggests  possibly 
something  of  a  causal  relationship.  In  one,  No.  XII, 
emphasis  is  laid  on  the  presence  of  carious  teeth.  Possibly,  if 
this  condition  had  been  more  often  looked  for,  it  might  have 
assumed  more  importance  as  a  possible  causal  source  of 
infection.  Hunter"  has  recently  raised  the  question  of  a 
possible  association  between  foci  of  infection  in  the  mouth — 
such  as  carious  teeth — and  pernicious  anaemia,  considered  as  a 
chronic  infective  disease.  A  possible  relationship  to  the  so- 
called  "Lymphatic  Constitution"  must  also  be  considered. 
This  has  been  discussed  by  Ewing'"  who  considers  that  there 
is  no  direct  indication  of  connection  between  that  condition 
and  leukaemia.  That  children  with  the  lymphatic  constitu- 
tion are  more  apt  to  develop  leukaemia  we  can  not  say.  One 
of  the  series,  No.  Ill,  showed  a  much  enlarged  thymus  at 
autopsy. 

The  onset  is  usually  with  moderate  suddenness ;  fever  is 
present  in  a  majority  of  the  cases  with  haemorrhages  and  a 
haemorrhagic  rash.  General  glandular  enlargement  is  found 
in  less  than  half  of  the  cases ;  in  more  the  cervical  glands 
alone  show  enlargement.  The  spleen  was  enlarged  in  every 
case  where  there  are  notes  of  an  examination  and  the  liver 
also  in  more  than  half  of  the  series.  In  all,  the  anaemia  is  a 
striking  feature,  and  the  symptoms  of  the  disease  may  be 
summed  up  as  a  severe  anaemia  with  frequent  multiple 
haemorrhages,  fever,  enlargement  of  the  spleen  and  frequently 
of  the  liver.  In  some  cases  general  glandular  enlargement, 
but  in  others  only  of  the  cervical  glands,  enlarged  tonsils, 
ulceration  of  the  mouth,  pains  in  the  bones,  etc.,  are  present. 
With  these  is  a  downward  course  to  a  rapidly  fatal  termina- 
tion. Guinon  and  Jolly'9  in  discussing  the  subject  divide  the 
cases  into  three  classes: 

1.  Typical  forms:  swollen  glands;  anaemia;  terminal 
haemorrhages. 

2.  Haemorrhagic  form :  features  of  an  infectious  purpura. 

3.  Pseudoscorbutic:  lesions  of  the  mouth,  gums  and  ton- 
sils predominate. 

Diagnosis. — This  can  only  be  made  with  certainty  through 
the  examination  of  the  blood.  In  nearly  all  the  cases  emphasis 
is  laid  on  the  striking  anaemia.  This  with  the  severe  general 
symptoms  and  the  occurrence  of  haemorrhages  should  suggest 
a  blood  examination.  Probably  the  conditions  with  which  it 
is  most  apt  to  be  confounded  are:  (1)  an  acute  infection  with 
specially  marked  throat  symptoms,  and  (2)  a  haemorrhagic 
purpura.  Bradford  in  referring  to  his  cases  has  laid  emphasis 
on  the  probability  of  considering  an  acute  leukaemia  to  be 
merely  an  infection  unless  a  blood  examination  be  made. 
Probably,  with  more  frequent  routine  work  on  the  examina- 
tion of  the  blood,  cases  will  be  found  more  often. 

Treatment. — This  can  only  be  symptomatic  with  our  present 
knowledge.  In  no  case  does  any  treatment  appear  to  have 
been  of  any  service. 

In  conclusion,  emphasis  may  be  laid  on  the  necessity  of 
careful  study  of  the  anaemias  of  early  life.     The  subject  at 
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present  is  in  a  rather  chaotic  state,  and  only  through  careful 
blood  examinations  can  we  hope  to  have  the  lines  drawn  more 
satisfactorily. 
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PERSONAL  EXPERIENCE  IN  OPERATIONS  FOR  STONE  IN  THE  BLADDER.* 


By  A.  T.  Cabot,  A.  M.,  M.  D. 


Not  many  years  ago,  a  leading  surgeon  of  the  West,  going 
through  the  Massachusetts  General  Hospital,  pointed  to  the 
Bigelow  instruments  and  asserted  that  in  a  few  years  litho- 
lapaxy would  be  an  operation  of  the  past. 

I  would  ask  you  to  contrast  with  this  opinion  the  experience 
and  practice  of  English  surgeons  in  India.  Those  men,  who 
see  more  stones  in  a  year  than  many  of  us  do  in  a  lifetime, 
are  earnest  and  enthusiastic  advocates  of  litholapaxy.  In- 
deed, it  was  an  Indian  surgeon  who  extended  the  scope  of  the 
operation  to  the  treatment  of  children. 

Which  of  these  opinions  is  most  in  accord  with  the  facts? 
Is  litholapaxy  being  superseded  by  other  methods  of  stone- 
removal  and  becoming  obsolete  or  not?  Ought  it  to  be  so 
■  led  ?  These  are  the  questions  that  I  wish  to  discuss 
with  you  in  the  light  of  what  experience  I  have  had. 

In  considering  the  comparative  value  of  these  operations, 
we  have  to  take  account  of  the  death-rate  which  accompanies 
each,  of  the  injury  to  important  structures  which  each  in- 
volves, and  of  the  liability  to  a  recurrence  of  stone-formation 
which  follows  each. 

A  statistical  study  of  these  questions  from  cases  reported 
by  other  operators  is  difficult  and  of  little  value.  Many  sur- 
geons use  litholapaxy  for  their  easy  cases,  where  the  stone  i? 
small,  and  cut  for  their  larger  stones,  in  which  a  longer  dura- 
tion and  severity  of  the  disease  has  presumably  led  to  serious 
secondary  changes  in   the   urinary  organs.     Such  a  practice 

•Read  at  the  meeting  of  The  Johns  Hopkins  Hospital,  April 
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would  give  litholapaxy  an  unfair  showing  over  the  operations 
resorted  to  in  the  more  serious  cases. 

Again,  in  many  of  the  cases  of  suprapubic  incision  for 
stone,  the  operator  removes  a  portion  of  the  prostate  or  digs 
the  stone  out  of  a  pocket,  so  that  the  operation  ceases  to  be  a 
simple  lithotomy. 

When  we  come  to  an  examination  of  the  question  of  injury 
to  the  parts  about  the  neck  of  the  bladder,  it  is  often  impos- 
sible for  the  surgeon  who  operates  to  follow  his  patient  in  after 
life  and  ascertain  the  extent  and  remote  consequences  of  such 
injury.  Cases  occasionally  come  to  the  notice  of  all  of  us  in 
which  an  incision  made  in  childhood  has  led  to  impotency, 
not  discovered  until  after  puberty  was  established,  or  even 
much  later.  I  have  met  with  at  least  two  cases  in  which  a 
perineal  lithotomy  has  been  followed  many  years  later  by  a 
narrowing  of  the  urethra  sufficiently  close  to  cause  symptoms 
of  stricture,  and  in  one  of  these  a  pachydermia  vesicae, 
and,  finally,  a  carcinomatous  condition  of  the  bladder,  de- 
veloped. 

Lastly,  in  judging  of  the  frequency  of  stone-recurrence,  the 
difficulty  is  even  greater;  and  one  is  constantly  compelled  to 
revise  his  own  statistics,  as  cases  supposedly  cured  reappear 
with  a  return  of  symptoms.  How  often  this  recurrence  occurs 
in  cases  reported  by  others,  it  is  difficult  to  say;  but,  judging 
from  my  own  experience,  it  must  happen  more  often  than 
published  statistics  would  lead  one  to  suppose. 

For  these  reasons  I  propose  to  depend,  as  far  as  possible,  on 
my  own  experience  for  the  facts  from  which  I  draw  the  con- 
clusions I  shall  present.     I  shall  endeavor  to  give  this  experi- 
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ence  in  a  sufficiently  explicit  manner  to  enable  others  to  judge 
how  far  my  deductions  are  supported  by  reliable  observation. 
The  stones  I  have  met  with  in  my  practice  have  been,as  a 
rule,  secondary  to  enlargement  of  the  prostate.  Many  of  them, 
in  fact  the  majority,  have  been  phosphatic  stones,  dependent 
upon  the  cystitis  set  up  by  the  enlargement  of  the  prostate. 
Even  the  uric-acid  stones  which  have  occurred  in  these  cases 
have  usually  been  in  part  due  to  the  incomplete  emptying  of 
the  bladder,  owing  to  the  obstruction. 

The  average  age  of  these  patients  has  been  somewhat  over  sixty 
year?.  The  material,  therefore,  from  which  I  have  derived  my 
experience,  has  been  as  unfavorable  to  success  in  stone-treat- 
ment as  is  possible;  for  most  of  the  operations  have  necessarily 
been  done  in  bladders  already  diseased,  often  too,  in  cases 
where  the  kidneys  were  more  or  less  affected. 

Litholapaxy  has  been  the  operation  of  choice  in  all  of  my 
cases,  irrespective  of  the  size  of  the  stone  or  the  condition  of 
the  patient,  except  in  a  few  instances  when,  for  some  reason, 
it  could  not  be  used  or  when  some  other  condition  compelled 
a  cutting  operation  and  the  removal  of  the  stone  was  merely 
an  incident  in  this.  Thus,  in  operations  for  stone  I  have 
done  litholapaxy  122  times,  suprapubic  lithotomy  12  times, 
and  perineal  lithotomy  once. 

The  suprapubic  operations  were  selected  in  two  cases  be- 
cause the  lithotrite  would  not  enter  the  bladder  without  an 
undue  exercise  of  force.  In  six  cases  the  operation  was  pri- 
marily a  prostatectomy,  and  in  one  case  the  coexistence  of  a 
myoma  of  the  bladder-wall  compelled  us  to  make  the  supra- 
pubic incision.  In  two  cases  the  stones  were  sacculated  and 
could  not  be  reached  by  the  lithotrite.  In  one  case  the  stone 
was  so  large  that  the  lithotrite,  when  grasping  it,  would  not  lock. 
I  find  that  out  of  the  one  hundred  and  twenty-two  litho- 
lapaxies  six  patients  have  died  within  a  comparatively  short 
time  after  the  operation.  In  order  that  you  may  judge  of  the 
degree  in  which  the  operation  was  responsible  for  the  deaths, 
I  will  briefly  report  these  cases. 

The  first  death  occurred  in  a  man  sixty-nine  years  of  age, 
upon  whom  I  operated  in  1885.  The  patient  was  feeble  and 
had  a  weak  pulse.  The  condition  of  the  urine,  however,  was 
reasonably  good,  showing  nothing  beyond  alkaline  fermenta- 
tion, and  it  was  passed  in  good  amount.  The  patient,  however, 
had  a  troublesome  cough  with  profuse  purulent  expectoration. 
The  stone  was  small  and  soft,  weighing  only  98  grains  and  the 
operation  was  in  no  way  difficult.  The  patient  was  wholly 
relieved  of  his  urinary  symptoms  by  the  removal  of  the  stone, 
the  urine  became  acid,  and  almost  wholly  cleared  of  pus-.  In 
the  meantime,  however,  his  cough  became  much  worse.  On 
the  fourth  day  after  the  operation  he  began  to  have  consider- 
able dyspnoea,  and  presently  an  examination  of  the  lungs 
revealed  the  presence  of  pneumonia,  secondary  to  the  bron- 
chitis which  had  existed  previous  to  the  operation.  He  died 
on  the  tenth  day  following  the  operation. 

The  second  patient  was  an  old  man  who  had  complete 
obstruction  of  the  prostate  so  that  for  some  time  the  urine  had 
been  drawn  by  suprapubic  aspiration.  The  aspirating  needle 
touched  a  stone  and  I  was  then  called  to  the  patient.  At  the 
time  that  I  saw  him  the  urine  was  suppressed,  so  that  the 
contents   of  the   bladder   at   the   operation    consisted    almost 


wholly  of  stringy  mucous.  The  operation  was  done  as  a  des- 
perate effort,  without  much  hope  of  its  success.  A  large 
oxalate-of-lime  stone  was  crushed  and  pumped  out.  The 
kidneys  never  resumed  their  function  after  the  operation  and 
the  patient  died  about  twenty-four  hours  later. 

The  third  patient  was  a  broken  down  man  of  sixty  years 
who  had  a  chronic  bronchitis,  with  a  feeble  heart.  He  entered 
the  Massachusetts  General  Hospital  on  account  of  extreme 
pain  in  the  bladder  and  frequency  of  urination.  A  stone  had 
previously  been  touched  before  he  was  sent  in.  The  condition 
of  his  lungs  and  heart  was  so  wretched  that  he  was  kept  in  the 
Hospital  two  months  while  everything  possible  was  done  to 
improve  his  condition  and  get  him  to  the  point  of  bearing  the 
operation.  The  urinary  difficulty  and  pain,  however,  were  so 
excessive  that  he  got  little  sleep  and  did  not  regain  any  . 
strength.  A  quick  litholapaxy  was,  therefore,  finally  done 
under  ether.  The  operation  did  not  take  long  and  was  not 
especially  difficult.  The  patient,  however,  developed  a  great 
increase  of  difficulty  of  breathing  immediately  following  it  and 
died  three  days  after  the  operation. 

The  fourth  case  was  that  of  a  woman  sixty-two  years  of  age. 
A  hard  stone  weighing  a  little  over  an  ounce  was  removed  by 
litholapaxy  and  at  the  same  time,  some  glands  in  the  neck, 
which  were  extensively  tuberculous,  were  curetted.  The 
patient  did  very  well  for  a  time.  The  temperature  fell  to  nor- 
mal and  recovery  seemed  assured,  when  she  gradually  began  to 
fail  and  died  six  weeks  after  the  operation,  death  being  due  to 
the  tuberculosis  and  not  in  any  way  to  the  operation  on  the 
bladder. 

Case  5  was  a  man  eighty-four  years  of  age  who  had  suffered 
for  a  long  time  from  urinary  symptoms,  believed  to  be  due  to 
enlargement  of  the  prostate.  A  catheter,  which  was  tied  in  his 
bladder  was  so  worn  upon  one  side  that  it  became  evident  that 
there  must  be  a  stone  there  pressing  upon  it.  I  etherized  and 
examined  him.  There  was  a  large  stone,  in  fact  I  thought 
there  were  several  stones,  in  the  bladder,  which  were  crushed 
and  pumped  out.  This  operation  relieved  his  pain  in  great 
measure,  but  for  three  weeks  following  the  operation  the  tem- 
perature was  irregular  and  the  general  condition  of  the  jiatient 
rather  unsatisfactory.  This  was  ascribed  to  pyelitis  and  pos- 
sibly pyelonephritis.  Finally,  on  the  twentieth  day  after  the 
operation,  the  temperature  fell  to  normal  and  remained  so  until 
the  twenty-seventh  day.  The  patient  was  now  suddenly  taken 
with  severe  dyspnoea  with  symptoms  pointing  to  the  chest,  and 
quickly  died.  Aii  autopsy  was  not  allowed,  but  it  seemed 
quite  clear  that  the  final  cause  of  the  death  was  pulmonary 
embolism,  which  came  at  the  time  when  he  was  practically 
recovered  from  the  immediate  effects  of  the  operation. 

The  sixth  case  was  that  of  a  feeble  man  of  seventy  who 
entered  the  Hospital  with  a  history  of  having  had  symptoms 
of  stone  for  six  months.  The  operation  was  an  easy  one  and 
thi'  patient  seemed  to  be  reasonably  well  after  it.  Death 
occurred  suddenly  and  unexpectedly  on  the  third  day.  The 
autopsy  showed  a  condition  of  pyelitis  and  pyelonephritis, 
although  no  cause  for  the  suddenness  of  the  death  could  be 
discovered. 

It  would  be  certainly  a  contradiction  of  fact  to  ascribe  the 
death  in  the  fourth  case  to  the  operation. 
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In  Cases  1  and  3,  the  fatal  outcome  did  not  in  any  way 
result  from  the  manipulations  of  the  operation,  but  was  prob- 
ably dependent  on  the  irritation  to  the  lungs  of  the  anaesthetic 
employed. 

Cases  2  and  t'>  died,  in  spile  of  the  operation,  of  the  con- 
dition of  the  kidneys  which  already  existed  at  the  time  of  the 
litholapaxy. 

In  Case  5,  the  pulmonary  embolus  may  have  come  from 
the  pelvic  veins  and  have  been,  therefore,  an  indirect  result 
of  the  operation.  I  remember  one  fact  bearing  upon  this  point 
and  that  is.  that  in  one  case,  which  subsequently  recovered,  I 
saw  a  phlebitis  of  one  leg  following  a  secondary  washing  of  the 
bladder,  done  ten  days  after  a  litholapaxy.  This  shows  that 
the  pelvic  veins  may  occasionally  become  inflamed  from  the 
irritation  caused  by  the  use  of  urethral  instruments. 

If  all  of  these  cases,  except  the  one  that  died  of  tuberculosis, 
be  counted  as  deaths  from  litholapaxy,  we  have  a  mortality  of 
4  per  cent. 

Every  one  of  the  patients  who  died  was  in  a  seriously 
damaged  state  before  the  litholapaxy  and  the  outcome  was  to 
be  ascribed  to  an  aggravation  of  antecedent  conditions  rather 
than  to  any  damage  inflicted  by  the  operation. 

As  far  as  this  experience  goes,  then,  we  have  the  right  to  feel 
that  a  litholapaxy  on  a  tolerably  healthy  subject  has  practically 
no  risk. 

Further  than  this,  a  study  of  my  cases  shows  that  among 
them  were  a  number  of  patients  who  were  passing  large  quan- 
tities of  urine  of  low  specific  gravity  and  several  that  had 
shown  digestive  disturbances  suggestive  of  mild  uraemic  con- 
ditions. 

Such  patients  are,  according  to  my  experience,  very  unfavor- 
able subjects  for  lithotomy  or  any  extensive  cutting  operation, 
and  yet,  with  one  exception  (Case  fi  just  reported),  they  did 
well  after  litholapaxy. 

Could  any  of  the  patients  who  died  have  had  a  better  chance 
by  any  other  operation  ? 

I  think  that  possibly  this  question  should  be  answered  in  the 
affirmative,  in  regard  to  two  of  them  ;  for,  at  the  present  time, 
instructed  by  some  excellent  work,  done  here  at  Johns  Hop- 
kins Hospital,  should  I  again  have  a  case  of  stone  in  a  man 
suffering  from  serious  bronchitis,  1  should  be  inclined  to  prefer 
a  suprapubic  lithotomy,  done  under  cocain  anaesthesia,  to  a 
litholapaxy. 

My  friend,  Dr.  Chismore,  of  San  Francisco,  would  doubtless 
in  such  a  case  do  litholapaxy  under  cocain  aiuesthesia ;  but 
I  have  had  such  difficulty  in  producing  a  satisfactory  aiues- 
thesia of  the  prostate  and  bladder  in  this  way,  that  I  should 
prefer  the  quick  cutting  operation. 

DIFFICULTIES    MET   WITH    IN   THE   OPERATION. 

I  have  had  two  cases,  already  mentioned,  in  which  the 
enlarged  prostate  so  resisted  the  passage  of  the  lithotrite 
that  I  was  obliged  to  resort  to  a  suprapubic  operation.  These 
are  the  only  instances  in  which  I  have  had  to  abandon  an 
attempt  at  litholapaxy. 

A  strictured  urethra  adds  little  difficulty  to  the  operation. 
If  it  yields  readily  to  divulsion,  the  canal  thus  enlarged  can 


be  easily  traversed  by  the  litholapaxy  instruments,  and  I  have 
done  many  operations  in  this  way. 

When  a  tight  stricture  exists  in  the  perineum,  urethrotomy 
may  be  done  and  the  opening  thus  made  may  be  utilized  for 
the  litholapaxy.  A  perineal  litholapaxy  is  an  easier  operation 
than  where  the  instruments  have  to  traverse  the  whole  length 
of  the  urethra.  With  the  patient  in  the  lithotomy  position 
the  stone  rolls  back  towards  the  fundus  of  the  bladder  where 
it  is  easily  reached,  and  through  the  distensible  deep  urethra 
large  instruments  can  be  readily  used. 

In  the  whole  series  of  litholapaxies  I  have  had  but  one 
serious  accident.  This  was  a  rupture  of  the  bladder  and  has 
been  fully  reported.  I  will  here  only  say  that  the  bladder 
was  very  intolerant  and  spasmodic;  so  much  so  that  1  intro- 
duced but  two  ounces  of  fluid  before  using  my  lithotrite. 
The  stone  was  a  very  small  one,  and  was  caught  and  crushed 
at  once  without  any  difficulty.  During  this  procedure  the 
water  was  kept  in  the  bladder  by  a  rubber  band  around  the 
penis.  A  constant  oozing  of  fluid  through  the  interstices  of 
the  instrument  showed  how  great  the  pressure  in  the  bladder 
was.  When  the  tube  was  introduced  it  was  at  once  found 
that  the  water,  which  went  in  without  resistance,  did  not 
return,  and  it  was,  therefore,  evident  that  the  bladder  had 
ruptured  itself.  An  immediate  laparotomy  showed  that  the 
rupture  was  extraperitoneal,  and  that  the  effusion  was  under 
the  peritoneum  on  the  left  side  of  the  pelvis.  This  collection 
of  fluid  was  drained  by  an  incision  similar  to  that  for  tying 
the  iliac  artery,  and  a  drainage  tube  was  also  introduced  into 
the  bladder  through  the  perineum.  The  patient  recovered, 
but  always  continued  to  have  an  excessively  irritable  bladder. 

As  it  is  well  known  that  the  bladder  has  been  frequently 
ruptured  when  distended  in  a  suprapubic  operation  and  that 
even  the  rectum  has  been  similarly  damaged  by  the  Peterson's 
bag,  it  will  be  seen  that  this  accident  is  in  no  way  peculiar  to 
the  operation  of  litholapaxy.  In  fact,  the  introduction  of 
fluid  in  litholapaxy  is  so  constantly  under  the  control  of  the 
surgeon's  hand  that  he  is  able  to  accurately  judge  of  tin- 
degree  of  distention.  It  is,  therefore,  an  accident  which 
must  occur  but  rarely,  and  then  only  when  extremely  thin- 
walled  diverticula  exist. 

The  fear  that  many  surgeons  have  of  nipping  the  bladder- 
wall  with  the  lithotrite  has  little,  if  any  grounds. 

When  the  bladder  contains  a  proper  amount  of  fluid,  its 
walls  are  gently  stretched,  and  it  is  almost  impossible  to  catch 
them  with  the  instrument,  even  if  the  effort  is  made  to  do  so. 
The  dauger  may  be  wholly  avoided  by  operating  in  the  centre 
of  the  base  of  the  bladder.  When  the  heel  of  the  instrument 
rests  at  this  point,  the  bladder-walls  do  not  fall  into  the 
blades  and  sufficient  space  is  given  for  easy  manipulation  of 
the  instrument  without  touching  them. 

INJURY    DONE    BY    OPERATIONS. 

I  have  known  of  no  serious  or  lasting  injury  following  a 
litholapaxy.  The  irritation  following  the  operation  quickly 
subsides,  and  leaves  the  patienl  nowise  worse  for  the  operation. 

Suprapubic  lithotomy  avoids  important  structures,  but 
occasionally  leaves  an  annoying  and  obstinate  fistula.  Perineal 
lithotomy,  by  which  I   mean   the  lateral  incision,  has  the  dis- 
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advantages,   already   alluded    to,    of    occasional    impotency, 
occasional  stricture,  and  rarely  of  fistula  following  it.     I  have 
seen  instances  of  all  of  these  sequelae,  so  that  litholapaxy  has 
Led  advantage  in  the  avoidance  of  injury. 

RECURRENCE   OF   STONE. 

Among  these  patients  are  two  instances  in  which  a  uric- 
acid  stone  has  re-formed  in  consequence  of  the  persistence  of 
the  diathesis  that  led  to  its  original  formation.  On  one  of 
these  patients  I  operated  twice,  and  upon  the  other  three 
times. 

There  are  nineteen  instances  in  which  a  phosphatic  stone 
has  appeared  some  months  or  years  after  the  removal  of  a 
primary  stone.  In  two  or  three  instances  the  primary  stone 
was  a  uric  acid  calculus;  in  all  other  cases  it  was  phosphatic. 

In  six  of  these  cases,  the  previous  operation  had  been  done 
by  some  other  operator. 

This  recurrence  of  a  phosphatic  stone  may  be  due  to  the 
persistently  alkaline  condition  of  the  urine.  Several  instances 
of  this  sort  have  come  to  my  notice,  the  most  striking  of 
which  was  a  case  of  multiple  calculi  iu  which,  within  a  fort- 
night of  a  thorough  washing  out,  the  bladder  would  contain 
from  fifty  to  one  hundred  little,  separate,  well-formed  stones. 
This  tendency  was  finally  overcome  by  frequent  pumping  out 
of  the  calculi,  combined  with  medical  treatment  directed  to 
making  the  urine  acid. 

In  two  or  three  cases  the  recurrence  may  perhaps  be  regarded 
as  the  result  of  an  incomplete  operation,  leaving  a  fragment 
to  serve  as  a  nucleus  for  a  new  stone.  This  accident  has 
usually  been  avoided  by  care  in.  washing  out  the  bladder  with  the 
evacuator  ten  days  or  a  fortnight  after  the  litholapaxy.  In 
some  eases  several  washings  have  been  necessary  before  the 
bladder  was  found  to  be  entirely  free  from  calcareous  matter. 

In  one  case,  of  a  woman,  the  projection  into  the  bladder  of 
two  stitches  put  in  by  two  other  surgeons,  for  the  closure  of 
the  opening  made  in  doing  a  vaginal  lithotomy,  led  to  the 
repeated  recurrence  of  calculi  until  the  stitches  were  found 
ami  removed. 

In  two  cases  sacculated  stones  which  lay  concealed  in  pockets 
in  the  vesical  wall  gave  rise  to  repeated  stone-formation 
in  the  Madder-cavity.  The  removal  of  the  stones  loose  in  the 
bladder  was  followed  in  each  case  by  such  a  cessation  of  symp- 
toms that  the  presence  of  the  encapsulated  calculus  was  not 
suspected,  but  it  was  finally  found  by  a  cystotomy  done  for 
the  purpose  of  discovering  the  condition  to  which  the  recur- 
rence of  the  stone  was  due. 

Finally,  certain  local  conditions  of  the  bladder-wall  favor 
the  formation  of  stone  and  lead  to  constant  recurrences  until 
they  are  removed. 

It  is  notorious  that  tumors  and  granulating  surfaces  within 
the  bladder  are  prone  to  be  encrusted  with  salts.  The  crys- 
tallography of  stone-formation  is  interesting  in  connection 
with  these  cases  of  calcareous  deposit  on  granulating  surfaces. 

The  crystals  that  exist  in  the  urine  do  not  tend  to  cohere 
and  form  a  stone  except  in  the  presence  of  albuminous  mate- 
rial. Rainey  showed  many  years  ago  that  the  presence  of 
colloid  or  albuminoid  substances  in  a  solution  causes  crystal- 
line   materials    to   become  spheroidal   in  shape  and  to  coalesce 


in  rounded  form.  This  is  the  law  of  molecular  coalescence 
which  has  a  very  decided  bearing  upon  stone-formation  in  the 
bladder. 

As  long  as  the  urine  is  non-albuminous,  crystals  of  uric 
acid  or  oxalate  of  lime  may  form  in  the  urinary  passages,  be 
washed  along  and  discharged  with  the  urine  without  forming 
a  stone.  But  when  albumin  is  present,  either  in  the  pus 
thrown  out  in  consequence  of  some  irritation  or  in  the  serum 
exuding  from  a  granulating  surface,  we  have  conditions  favor- 
able to  "  Molecular  Coalescence." 

It  has  frequently  been  urged  by  advocates  of  cutting  opera- 
tions that  recurrence  of  stone  is  especially  prone  to  occur 
after  litholapaxy,  owing  to  incompleteness  in  the  operation. 
My  experience  does  not  coincide  with  this  view;  for  the 
cases  of  recurrence  after  litholapaxy  have,  with  one  or  two 
exceptions,  been  shown  to  be  due  to  a  general  diathesis  or  to 
the  local  conditions  described  above.  The  suprapubic  opera- 
tion, too,  is  far  from  being  exempt  from  the  opprobrium  of 
failure  to  prevent  recurrence  of  calculous  formation. 

I  have  had  one  case  in  which  a  stone  followed  a  prostatec- 
tomy, and  in  four  instances  have  seen  stone-recurrence  after 
suprapubic  removal. 

But  why,  it  will  be  asked,  should  a  suprapubic  operation. 
which  gives  opportunity  for  the  most  thorough  cleansing 
of  the  bladder,  leave  behind  it  a  tendency  to  stone  for- 
mation ? 

I  thiuk  the  reason  for  this  is  that  wounds  of  the  vesical 
wall  do  not  heal  immediately  by  first  intention,  but  are  very 
apt  to  leave  a  granulating  spot  for  a  greater  or  less  time  :  and 
such  a  surface,  as  we  have  seen,  is  prone  to  become  encrusted 
with  calcareous  material  and  so  serve  as  the  nidus  for  a  new 
stone. 

On  one  or  two  occasions  after  a  suprapubic  operation,  I 
have  washed  out  the  bladder  with  the  result  of  obtaining  a 
little  calcareous  matter  which  presumably  had  been  deposited 
upon  such  granulating  spots. 

In  1889,  writing  upon  the  Choice  of  Operation  for  Stone 
in  the  Bladder,  I  stated  as  my  belief  that  litholapaxy  should 
be  employed  except  iu  the  presence  of  one  of  the  following 
conditions : 

1.  A  very  large  and  hard  stone  may  resist  every  attempt  at 
crushing,  especially  if  it  is  tightly  grasped  by  the  spasmod- 
ically contracted  bladder. 

2.  A  stone  may  have  as  a  nucleus  a  foreign  body,  such  as 
a  piece  of  necrosed  bone  or  a  bullet,  too  hard  to  crush  and 
too  large  to  pass  out  through  a  tube. 

3.  An  encysted  stone  may  be  out  of  reach  of  the  lithotrite. 

4.  False  passages  may  exist,  which  so  interfere  with  the 
introduction  of  instruments  that  the  dangers  of  the  opera- 
tion are  greatly  enhanced,  and  the  question  of  lithotomy  is  to 
be  entertained. 

5.  The  hip  may  be  anchylosed  in  a  position  which  inter- 
feres with  the  use  of  urethral  instruments. 

6.  A  stone  may  be  so  lodged  in  the  prostatic  urethra,  that 
it  cannot  be  pushed  back  into  the  bladder  where  it  can  be 
seized  by  the  lithotrite. 

7.  When  the  constant  recurrence  of  the  stone  makes  it 
seem    probable   that   an   ulcerated  patch  exists  in  the  bladder 
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and  is  leading  to  a  calcareous  deposit,  the  suprapubic  opera- 
tion is  required  for  the  removal  of  this  local  condition. 

8.  In  the  presence  of  an  obstructing  prostate  the  supra- 
pubic incision  will  sometimes  be  advisable,  with  the  object  of 
removing  the  obstruction.  The  removal  of  the  stone  is 
merely  an  incident  in  this  operation. 

I  have  seen  no  reason,  with  added  experience,  to  change  I  bis 
opinion  except  as  far  as  is  set  forth  in  this  paper,  in  relation 


to  cases  of  coincident    bronchitis  or  other  condition   making 
etherization  dangerous. 

I  feel  that  a  mortality  of  four  per  cent,  in  a  series  of  cases 
averaging  sixty  years  of  age,  is  considerably  less  than  could 
lie  expected  from  suprapubic  lithotomy  in  a  similar  class  of 
patients,  and  that  the  avoidance  of  fistulas  and  the  shortened 
convalescence  add  decided  advantages  to  this  method  of 
operating. 


SUMMARIES  OR  TITLES  OF  PAPERS  BY  MEMBERS  OF  THE  HOSPITAL  AND  MEDICAL  SCHOOL 
STAFF  APPEARING  ELSEWHERE  THAN  IN  THE  BULLETIN. 


Samuel  Theobald,  M.  1>.     A  Case  of  Extensive  Detachment 

of  the  Retina  in  a  Myopic  Eye,  in  which  Complete  Recovery 
followed  Rest  in  Bed  and  the  Administration  of  Pilocarpin. 
— Archives  of  Ophthalmology,  Vol.  XXIX.  No.  1,  January, 
1900. 

The  treatment  was  begun  within  four  days  of  the  occurrence  of 
the  detachment,  and  to  this  fact  the  successful  outcome  of  the  case 
is,  perhaps,  in  considerable  measure,  to  be  attributed.  The  de- 
tachment was  so  extensive  as  to  preclude  an  ophthalmoscopic  view 
of  the  papilla,  and  sight  was  reduced  to  ability  to  detect  move- 
ments of  the  hand  in  the  upper  and  outer  portion  of  the  held. 
Pilocarpin  muriate  was  given  by  the  mouth  in  increasing  daily 
doses,  beginning  with  gr.  J  for  nineteen  days,  the  maximum  dose 
reached  being  gr.  j.  The  patient  was  confined  to  bed  for  two 
weeks,  and  kept  in  the  hospital  for  five  weeks.  The  administration 
of  the  pilocarpin  was  followed  by  five-grain  doses  of  potassium 
iodid.  Within  five  weeks  of  the  commencement  of  the  treatment 
the  retinal  detachment  had  markedly  diminished,  and  at  the  end 
of  three  months  it  had  en tirelv  disappeaied.    ^gradually  improved 

20 
to  ,„  +.     'W  hen  last  seen,  fourteen  months  had  elapsed  since  the 

reattachment  of  the  retina,  and    there  were  no  siyns  of   a  recur- 
rence of  the  trouble. 

Diseases    of    the    Lachrymal    Apparatus. — Ainerii  m 

Text-Book  of  Diseases  of  the  Eye,  Em;  Nbseand  Throat,  1899. 

Affections  of  the  External  Ear. — American  Tt 


oj  Diseases  of  the  Eye,  Ear,  Nost  and  Throat,  1&99. 
Report  of  One  Hundred  Consecutive  Cases  of  Cat- 


aract   Extraction.      American    Journal    of  Ophlhah 
Vol.  XVI,  No.  12,  December,  1899,  pp.  353-:;;:.. 

The  cases  were  in  no  sense  selected,  but  included  two  eyes  which 
had  previously  been  iridectomized  for  glaucoma,  two  in  which  there 
was  dislocation  of  the  lens  of  traumatic  origin,  one  in  which  t  hei  e 
was  myopia  of  high  grade  with  detachment  of  the  retina,  three  in 
which  the  cataract  was  secondary  to  syphilitic  iridochoroiditis,  one 
in  which  the  lens  was  shrunken  and  the  iris  adherent  to  its  capsule, 
and  one  myopic  eye  in  which  there  had  occurred  previously  an 
attack  of  iridochoroiditis. 

The  operations  were  divided  as  follow  s  : 

Extraction  with  iridectomy 52 

Extraction  after  preliminary  iridectomy   

(usually  accompanied  by  trituration  of  lens).  26 

Simple  extraction 20 

Extraction  of  dislocated  lens  in  capsule. 2 

100 


The  results  obtained  are  summarized  as  follows  : 
20  20  \ 

TT  to 


Successes     Vz 


xm/ 
Successes  ( Knot  recorded) 

Total  Successes 

Partial  Successes  f  7=.  —  to 


11 


Partial  Successes  (  V  not  recorded)    2 

Knot  improved  (though  recovery  from  oper- 
ation was  smooth )    2 

Lossestfrom  suppuration) 2 

100 

Of  the  two  eyes  lost  by  suppuration,  one  was  a  highly  myopic 
eye,  in  which  the  operation  was  completed  without  accident  ;  the 
other  an  eye  previously  iridectomized  for  glaucoma,  in  which  the 
lens  capsule  was  very  tough,  and  the  vitreous  humor  the  con- 
sistency of  water,  and  in  which  during  the  efforts  to  extract,  the 
lens  the  whole  contents  of  the  vitreous  chamber  escaped, 
and  the  eye  collapsed.  There  were  five  other  cases  of  escape  of 
vitreous,  but  in  these  the  loss  was  inconsiderable,  and  the  success 
of  the  operation  was  not  impaired.  There  were  seven  well-marked 
cases  of  iritis.  In  27  cases  a  secondary  operation  (discission  of 
capsular  opacity)  was  performed  (and  in  three  of  these  a  repetition 
of  the  discission  was  required).  In  no  instance  was  it  necessary  to 
perform  a  secondary  iridectomy  or  iridotomy. 

There  were  no  losses  among  the  20  cases  of  simple  extraction, 
and,  as  to  visual  results,  all  were  successes  except  one,  in  which 

the  rather  poor  sight  obtained  I    -   )  was   due  to  retinitis   hsemor- 

rbagica.  There  were  among  them,  however,  3  cases  of  prolapse  of 
the  iris,  and,  while  only  2  of  these  were  so  extensive  as  to  require 
abscission,  they  induced,  the  author  tells  us,  "A  lack  of  confidence 
in  the  method,  the  outcome  of  which  has  been  an  adherence,  for 
some  time  past,  to  the  modified  Graefe  extraction— a  section 
throughout  in  the  sclerocorneal  juncture,  a  narrow  conjunctival 
flap,  and  a  small  iridectomy  made  by  a  single  snip  with  the 
scissors." 

Thomas  1!.  Brown,  M.  D.  Cystitis  Due  to  the  Typhoid 
Bacillus  Introduced  by  Catheter  in  a  Patient  not  Having 
Typhoid  Fever. — Medical  Record,  March  10,  1900. 

Arthur  W.  Elting,  M.  D.  Intermittent,  Gastric,  Hyper- 
secretion, with  a  Report  of  a  i3ase.— Boston  Medical  and 
SurgicalJournal,  March  22,  1900. 

Howard  A.  Kelly,  M.  I>.  What  Precaution  Shall  We  Take 
to  Avoid  Leaving  Foreign  Bodies  in  the  Abdomen  after 
Operations? — New  York  Medical  Journal,  March  "J  I.  1900. 
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John  G.  Clark,  M.  D.  A  Critical  Summary  of  Recent  Liter- 
ature on  the  Localization,  Diagnosis,  Prognosis,  and  Treat- 
ment of  Gonorrhoea  in  Women. — American  Journal  of  the 
Medical  Sciences,  January  and  April,  1900. 

Andrew  II.  Whitridge,  M.  D.  Bradycardia  with  Intermit- 
tent Albuminuria. — Boston  Medical  and  Surgical  Journal. 
March  39,  1900. 


George  Blumer,  M.  D.  Infectious  Character  of  Tubercu- 
losis and  the  Prognosis  of  Incipient  Pulmonary  Consump- 
tion.— Albany  Medical  Annals,  April,  1900. 

Thomas  McCrae,  M.  I).  Spleno- Myelogenous  Leukaemia 
with  Disappearance  of  the  Spleen  Tumor  and  of  the  My- 
elocytes from  the  Blood. —  British  Medical  Journal,  March 
31,  1900. 


PROCEEDINGS   OF   SOCIETIES. 


THE  JOHNS  HOPKINS  HOSPITAL  MEDICAL  SOCIETY. 
Monday,  March  5,  1900. 

In  the  absence  of  the  President,  the  meeting  was  called  to 
order  by  Dr.  Hurd. 
The  Inheritance  of  Deafness.— Professor  W.  K.  Brooks. 

Some  of  you  know,  perhaps,  that  Professor  A.  Graham  Bell, 
who  is  identified  in  the  public  mind  with  the  invention  of  the 
telephone,  has  never  regarded  anything  of  so-called  practical 
value,  like  the  telephone,  as  his  important  scientific  work.  His 
life  has  been  devoted  to  a  subject  that  will  appeal  to  us  as 
more  important,  but  which  is  not  so  regarded  by  the  public. 
He  has  devoted  his  life  to  the  amelioration  of  the  condition  of 
the  deaf. 

Many  years  ago,  Professor  Bell's  attention  was  attracted  to 
the  fact  that  deaf  people  marry  much  more  frequently  in  this 
country  than  they  do  abroad,  the  easy  conditions  of  our  life 
enabling  them  to  do  so  to  better  advantage  here  than  in  foreign 
countries.  These  marriages  are  also  increasing  very  rapidly, 
and  he  pointed  out  that  this  was  accompanied  by  a  very  rapid 
increase  in  the  number  of  deaf;  they  are  increasing  much 
more  rapidly  than  the  population  at  large.  He  attributed  the 
tendency  of  deaf  people  to  marry  deaf  people  to  our  methods 
of  teaching  the  deaf.  We  bring  together  in  the  community  all 
the  deaf  children,  as  well  as  the  hearing  ones,  and  keep  them 
there  during  the  period  when  acquaintanceships  are  formed 
and  they  naturally  learn  a  sign-language  which  separates  them 
from  the  rest  of  the  community.  Believing,  then,  that  this  ten- 
dency of  deaf  people  to  marry  deaf  people  might  be  due  to  our 
method  of  education,  he  has  advocated  teaching  the  deaf 
children  regular  speech  in  the  common  schools  so  that  they 
will  not  be  cut  off  by  language  or  sympathetic  fellowship  from 
their  associates,  and  he  has  thus  made  a  good  many  bitter 
enemies  among  those  whose  business  is  the  vested  industry  of 
teaching  the  old  sign-language.  He  has  been  very  successful 
in  his  efforts,  and  this  method  of  teaching  has  been  growing 
successfully,  so  that  while  more  deaf  children  are  still  taught 
by  the  old  method  than  by  the  new  one,  the  latter  is  steadily 
gaining  ground.  Undoubtedly  this  will  to  some  extent  tend 
to  do  away  with  this  tendency  of  deaf  people  to  marry  deaf 
people. 

Professor  Bell  has  endowed  the  Volta  Bureau  for  the 
Amelioration  of  the  Condition  of  the  Deaf,  an  institution  with 
a  good  equipment,  and  Professor  Fay,  one  of  the  prominent 
educators  of  tiie  deaf,  has  made  use  of  it  for  gathering  statistics 


concerning  the  marriages  of  deaf  people,  and  he  has  just  pub- 
lished a  volume  of  data  which  contains  more  statistical  infor- 
mation than  has  ever  been  published  on  this  subject  before. 

One  interesting  result  of  his  study  is  to  show  that  the 
influences  that  cause  deaf  people  to  marry  deaf  people  are 
much  deeper  seated  than  Professor  Bell  supposed.  These  new 
statistics  show  that  of  the  pupils  of  the  asylums  who  marry, 
some  two-thirds  marry  deaf  persons.  Of  the  deaf  persons 
taught  regular  speech  by  the  new  method  who  have  married, 
two  thirds  have  married  deaf  persons.  Of  the  deaf  persons 
who  have  been  to  no  institution  and  who  have  married,  two- 
thirds  have  married  deaf  persons.  The  classes  from  which 
these  statistics  were  taken  were  not  of  the  same  size,  it  is  true, 
but  they  indicate  that  there  is  some  psychological  influence  at 
work  aside  from  that  referred  to  by  Dr.  Bell.  This  report, 
however,  accomplishes  another  purpose  so  successfully  that  it 
enables  us  to  control  the  inheritance  of  deafness  by  giving  deaf 
persons  who  contemplate  marriage  advice  that  is  scientific, 
and  Professor  Fay  can  now  advise  them  how  to  marry  without 
the  danger  of  transmission  of  deafness. 

The  book  contains  some  600  or  700  pages  of  statistics  and 
percentages,  and  some  three  months  ago  I  had  them  well  in 
mind,  but  my  mind  is  very  leaky  for  figures,  and  I  find  the 
percentages  are  nearly  all  gone.  I  cannot,  I  fear,  present  them 
properly  now  and  you  must  take  such  figures  as  I  give  with  a 
grain  of  salt,  though  they  will  be,  I  think,  substantially 
accurate.  To  show  how  much  need  there  is  for  care  in  hand- 
ling statistics,  I  may  be  allowed  to  tell  an  anecdote.  I  published, 
a  little  while  ago,  a  review  of  this  very  book,  and  said  that  it 
contained  a  record  of  5000  deaf  persons  who  had  married.  I 
received  a  letter  from  the  author  saying  I  was  wrong — that  the 
book  contained  a  record  of  5000  marriages  of  deaf  persons  in 
which  8000  deaf  persons  were  concerned. 

This  study,  then,  of  8000  deaf  persons  who  have  married, 
shows,  in  the  first  place,  that  deaf  people  are  very  much  more 
likely  to  have  deaf  children  than  are  hearing  people,  although 
they  are  much  more  likely  to  have  hearing  children  than  deaf 
children.  Taking  deaf  people  on  the  average,  those  who  marry 
must  expect  to  have  one  deaf  child  if  they  have  eleven  child- 
ren, so  that  there  are  ten  chances  of  a  hearing  child  to  one  of 
a  deaf  child,  while  normally  hearing  people  need  not  expect 
one  deaf  child  in  ten  thousand  children.  Of  course,  this  one 
may  be  the  first  or  it  may  be  the  last  of  the  ten  thousand  children, 
and  the  deaf  child  may  be  an  only  child,  while  the  9999  may 
be  in  other  families.  The  liability  to  deaf  children  is  not 
equally   great   with   all    deaf    persons,    the   character  of  the 
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parental  deafness  having  a  great  deal  to  do  with  it.  Some 
deaf  persons  who  have  married  deaf  persons  having  large 
families  with  no  deaf  children,  while  all  the  children  in  others 
were  deaf  children. 

Deaf  persons  are  popularly  divided  into  the  congenitally 
deaf  and  the  adventitiously  deaf,  the  first  never  having  shown 
any  evidence  of  hearing,  the  second  class  having  heard,  but 
having  lost  the  ability  to  hear.  Now.  when  classified  m  this 
way  there  is  a  probability  of  transmission  in,  I  think,  30  per 
cent  for  the  congenital  group,  and  less  than  5  per  cent  for  the 
second  group.  If  it  were  possible  to  draw  this  line  with 
rigorous  exactness,  if  it  admitted  of  any  scientific  restriction,  it 
would  always  be  highly  imprudent  for  the  congenitally  deaf  to 
marry,  while  much  less  hazardous  for  the  adventitious  deaf  to 
do  so ;  but  this  line  cannot  be  drawn  with  exactness.  Deaf- 
ness is  never  discovered  until  the  child  has  reached  the  age 
when  normal  children  begin  to  talk.  Then,  too,  many  people 
who  lose  their  hearing  through  disease,  after  having  once 
heard,  have  deaf  relatives,  which  shows  that  they  had  a  sus- 
ceptibility to  deafness,  that  it  was  not  purely  adventitious,  and 
that  possibly  from  the  scientific  side  it  might  really  have  been 
a  congenital  deafness.  As  a  matter  of  fact  most  persons 
reported  as  congenitally  deaf  can  only  be  said  to  be  supposed 
to  be  congenitally  deaf,  and  vice  versa.  You  cannot  divide  the 
two  classes  on  that  line. 

It  has  been  known  for  a  long  time  that  deaf  persons  fre- 
quently have  relatives  who  have  deaf  children;  and  Professor 
Kay  has  divided  these  5000  marriages  into  two  groups,  those 
concerning  people  known  to  have  deaf  relatives,  and  those  not 
known  to  have  had  such.  Here  the  result  is  remarkable 
indeed,  for  deaf  persons  who  have  deaf  relatives  will  have 
nearly  40  per  cent  of  deaf  children,  while  deaf  persons  without 
deaf  relatives,  who  marry,  will  have  only  1.2  per  cent  of  deaf 
children.  In  a  country  like  this,  where  very  few  persons  know 
all  their  relatives,  and  where  it  is  possible  that  it  may  be  very 
difficult  to  trace  collateral  branches  thoroughly,  perhaps  some 
of  these  deaf  people  that  are  reported  to  have  had  no  deaf 
relatives  simply  had  no  known  deaf  relatives,  and  Professor 
Fay  has  stated  that  in  some  of  his  cases  this  was  found  later  to 
have  been  the  case.  lie  thinks  that  where  they  have  no  deaf 
relatives  there  is  really  little  more  danger  of  deaf  children  than 
happens  to  normal  people;  that  is,  deaf  persons  without  deaf 
relatives  may  many  with  as  much  safety  as  ordinary  people. 
Even  there  we  cannot  be  sure,  for  deaf  persons  may  have  no 
deaf  relatives,  because  they  are  not  yet  born,  and  deaf  persons 
may  have  unborn  brothers  or  cousins  who  will  be  deaf.  As 
deaf  people  do  not  marry,  however,  until  mature,  as  a  rule, 
that  danger  is  very  slight,  and  it  is  pretty  safe  to  advise  them 
that  they  may  marry  provided  they  do  not  marry  a  mate  with 
deaf  relatives.  On  the  other  hand,  deaf  persons  with  dial 
relatives  should  be  advised  not  to  marry  underany  consideration. 

It  did  not  fall  within  the  province  of  Professor  Fay  to  con- 
sider, statistically,  the  hearing  persons  who  have  married  :  but 
he  shows  clearly  that  a  hearing  person  with  deaf  relatives  h 
just  as  likely  to  transmit  deafness  as  is  a  deaf  person  ;  and  it  is 
a  little  more  unsafe  fir  a  hearing  person  with  deaf  relal 
marry  than  for  a  deaf  person  without  deaf  relatives;  so  il 
really  becomes  a  question  of  the  deaf  relatives  that  cause  the 


danger.  Neither  deaf  persons  nor  hearing  persons  with  deaf 
relatives  should  marry,  and  they  certainly  should  not  marry 
persons  with  deaf  relatives. 

One  of  the  peculiar  points  brought  out  is  a  little  difficult  to 
state.  It  is  that  deaf  persons  who  marry  hearing  persons  are 
more  likely  to  have  deaf  children  than  those  who  marry  deaf 
persons,  lie  says  that  if  all  the  deaf  persons  in  this  list  had 
married  hearing  persons,  the  number  of  deaf  children  would 
have  been  increased  50  per  cent.  That  fact  had  been  suspected 
for  a  good  while,  and  Darwin  refers  to  it  in  his  Variations  of 
Animals  and  Plants  Under  Domestication,  and  says  that  it  is 
very  puzzling  and  cannot  be  explained  at  present.  An  English 
writer  says  that  intermarriage  of  the  deaf  carries  the  inheri- 
tance to  such  a  point  of  perfection  that  it  topples  over  of  its 
own  weight.  That  is  perhaps  only  a  paraphrase  of  what 
Darwin  says. 

Now,  if  you  look  through  the  whole  list  of  these  10,000 
names — for  there  were  5,000  marriages,  though  only  8,000  deaf 
people — you  find  that  many  more  deaf  persons  have  married 
hearing  persons  with  deaf  relatives  than  have  married  deaf 
j^ersons  with  deaf  relatives.  Deaf  persons  who  marry  hearing 
persons,  then,  tend  to  marry  hearing  persons  with  deaf  relatives. 
and  it  is  no  more  than  you  should  expect,  that  the  deaf  persons 
who  have  married  hearing  persons  should  have  more  deaf 
children  than  the  deaf  persons  who  have  married  deaf  persons ; 
it  is  the  deaf  relatives,  remember,  that  are  the  index  of  danger, 
This  result  which  so  puzzled  Darwin  has  received  a  clear 
explanation. 

One  other  matter  I  should  like  to  speak  of  in  this  connec- 
tion. Some  twelve  years  ago  I  was  asked  to  prepare  a  discus- 
sion on  the  conditions  necessary  to  produce  a  deaf  variety  of 
the  human  race.  The  paper  was  presented  to  the  Royal  Com- 
mission for  Investigating  the  Condition  of  the  Deaf  in  England 
and  was  jmblished  along  with  a  number  of  others.  I  asserted 
that  the  only  condition  necessary  was  that  persons  with  deaf 
relatives  should  marry  and  continue  to  marry  generation  after 
generation,  and  that  is  exactly  the  result  that  Professor  Fay 
has  arrived  at.  I  was  in  a  hopeless  minority  at  that  time.  All 
the  other  scientific  men  who  prepared  papers  on  this  subject 
holding  that  all  that  was  necessary  was  that  deaf  persons 
should  marry  dial'  persons  for  successive  generations.  Pro- 
fessor Fay's  study  shows  that  they  were  wrong,  and  my  con- 
elusion,  reached  some  twelve  years  ago,  turns  out  to  be  exactly 
what  this  very  great  volume  of  statistics  proves,  and  leads  to 
Professor  Kay's  advice.  Deaf  persons  who  are  sure  they  have 
no  deaf  relatives,  may  marry  other  deaf  persons  without  deaf 
relatives,  or  may  marry  hearing  persons  without  deaf  relatives 
with  impunity;  but  those  who  have  deaf  relatives,  whether  hear- 
ing or  deaf  themselves,  should  be  discouraged  from  marrying 
either  deaf  or  hearing  persons  who  have  deaf  relatives. 

The  cases  in  which  the  transmission  of  deafness  is  greatest 
and  where  it  rises  above  50  per  cent  is  where  the  parties  hav- 
ing deaf  relatives,  marry  these  relatives;  that  is,  when  the 
marriages  are  consanguineous  marriages  between  persons  with 
deaf  relatives.  The  intermarriage  of  people  with  deaf  rela- 
tives is  almost  sure  to  result  in  deaf  children,  more  than  half 
of  the  children  being  deaf  whether  the  marriage  is  between 
deaf  or  hearing  people. 
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I' lie    Exhibition   of   a   Three-months   Infant  with    a  Caudal 
Appendage.— Dr.  Watson. 

This  infant  has  a  peculiarity  which  I  think  is  of  sufficient 
rarity  to  be  of  interest  to  the  Society.  It  has  a  tail.  Its  par- 
ents are  not  proud  of  it  and  want  it  amputated  this  week,  so  I 
exhibit  the  child  to-night  without  having  had  time  to  look  up 
the  literature  of  the  subject  further  than  to  ascertain  that  the 
i t ion  is  quite  rare,  although  not  unique. 

It  is  a  healthy  male  child  a  little  over  three  months  old. 
The  tail  springs  from  where  a  tail  should,  just  posterior  to  the 
anus,  and  consists  of  two  segments,  a  longer,  thicker,  more 
fleshy  proximal  segment,  and  a  distal  segment  which  is  shorter, 
thinner  and  more  fibrous.  It  is  covered  with  normal  skin.  The 
length  of  the  tail,  when  the  child  was  three  weeks  old,  was  one 
and  three  quarters  inches.  Forty  days  later  it  was  two  inches 
and  now  it  is  two  and  a  quarter  inches  long,  having  grown  one 
half  of  an  inch  inside  of  three  months;— apparently  out  of 
proportion  to  the  growth  of  the  rest  of  the  body.  It  seems  to 
have  no  connection  with  the  coccyx,  although  it  springs  from 
the  skin  right  over  its  tip.  There  seems  to  be  no  bony  or 
cartilaginous  tissue  in  it.  It  is  well  supplied  with  muscular 
tissue,  and,  in  fact,  the  infant  seems  to  express  its  emotions 
wiili  the  tail,  for  when  the  child  is  crying  the  tail  shrinks  up 
one  half  an  inch  in  length,  the  distal  portion  partially  teles- 
coping within  the  proximal  one.  At  other  times  it  lies  relaxed 
at  full  length  or  curls  out  upon  the  buttocks. 

Dr.  Harrison  and  I  have  secured  some  excellent  photo- 
graphs of  the  appendage.  When  it  is  amputated,  Dr.  Harrison 
will  study  it  anatomically  and  we  will  make  a  further  report. 

Discission. 

Professor  Brooks.— The  South  American  Indians  say  that 

the  white  men  wear  clothes  to  cover  up  their   tails.     It  is  the 

mi  to  cill  abnormalities  of  this  kind  reversions,   but    it 

ns  to  me   very  doubtful  whether  you   can  regard    them  as 

anything  like  harking  back  to  an  ancestral  type.     Man,  like  all 

mammals,  has  a  well-developed  caudal  region  in   the  embryo, 

and  its  persistence  is,  I  should  think,  simply  a  retardation  of 

lopment.     Normally,  the  tail  stops  growing  at  a  very  early 

■■:  and.  becoming  very  small  and  insignificant,  forms  the 

rudimentary  coccyx.     If  that  does   not  take  place,  there  is  a 

retention  of  the  normal  embryonic  condition. 

In  this  particular  case  you  would  have  to  go  very  far  back  to 
prove  that  there  was  harking  back.  The  anthropoidal  apes 
have  no  more  tail  than  man,  and  you  would  have  to  go  back 
considerably  beyond  the  primitive  condition  of  these  apes  to 
find  anything  like  a  tail.  It  does  not  look  possible  that  that 
could  be  the  explanation  when  we  have  at  hand  such  a  simple 
explanation  as  the  one  I  have  given.  You  do  not  suppose  that 
a  hairlip  is  a  throwing  back  to  the  condition  of  rodents;  it  is 
simply  a  persistence  of  embryonic  conditions. 

Specimens  of  Cystic  Kidneys.  -De.  MacCallum. 

Dr.  Osier  asked  me  to  show  one  or  two  specimens  from  the 
museum.  Cystic  kidneys  fall  into  two  groups  as  he  has 
mentioned,  one  like  those  passed  around  and  one  that  occurs 
congenially.  The  appearances  as  you  see  are  rather  different. 
The  cysts  as  seen  in  childhood  usually  contain  clear  contents 


and  are  of  a  different  color.  In  connection  with  this,  too,  one 
usually  finds  some  other  changes.  Here  is  the  child  from 
whom  these  kidneys  were  taken.  There  was  a  condition  of 
hydrocephaly,  and  there  were  seven  or  eight  fingers  or  toes  on 
each  hand  or  foot.  The  kidneys  may  be  large  enough  to  cause 
obstruction  to  birth,  and  in  this  case  they  had  to  be  removed 
before  the  child  could  be  delivered. 

There  are  two  theories  as  to  their  origin — the  inflammatory, 
as  described  by  Virchow,  who  thought  the  cyst-formation 
really  the  result  of  retention  due  to  marked  interstitial  neph- 
ritis about  the  pillar  of  the  kidney,  and  the  noninflammatory 
theory  advocated  by  those  who  consider  the  cyst  due  to  con- 
striction of  the  tubules  higher  up  as  the  result  of  chronic 
troubles;  other  authors  think  that  the  mere  weakness  of  the 
walls  of  the  tubules  allows  of  the  retention. 

The  French  authors  usually  adopt  the  neoplastic  theory, 
believing  that  it  is  simply  due  to  proliferation  of  tissue  bring- 
ing about  the  cystic  growth.  They  describe  them  as  adeno- 
cystoma. 

Shattuck  ascribes  the  formation  of  the  cyst  to  the  malpo- 
sition of  portions  of  the  Wolffian  body  in  the  kidney,  but 
some  work  recently  done  tends,  I  think,  to  rather  disprove 
that.  Rindfleish  ascribes  it  to  failure  of  union  of  the  cortical 
tubules  with  those  of  the  medulla. 

In  connection  with  the  cystic  kidneys  found  in  adults,  as 
Dr.  Osier  stated,  we  sometimes  find  cysts  in  the  liver,  and 
here  is  a  specimen  which  illustrates  it.  This  is  the  kidnev 
from  a  case  seen  by  Dr.  Thayer,  which  came  to  autopsy  some 
time  ago,  and  is  almost  exactly  like  the  one  passing  around, 
but  the  liver  in  that  case  showed  numerous  small  cysts. 

Monday,  March  19,  1900. 

The  meeting  was  called  to  order  by  the  President,  Dr. 
Thomas. 

Idiopathic  Dilatation  of  the  Colon.— Dr.  Fitcher. 

This  case  is  one  of  considerable  interest.  Usually  rare 
cases  come  in  pairs.  Some  time  ago  we  had  in  the  Hospital 
a  case  of  dilated  colon,  which  is  now  followed  by  this  child 
with  the  following  history:  He  is  four  years  of  age,  and  was 
born  in  Massachusetts.  There  was  nothing  especiallv  remark- 
'able  about  the  child  in  the  first  few  months.  He  seemed  to  be 
mentally  a  bright  child  for  his  age.  At  one  year  of  age  it  was 
noticed  that  the  abdomen  was  very  large  and  its  appearance 
soon  became  the  talk  of  the  neighbors.  In  1898,  he  was  taken 
to  the  Holyoke  Hospital,  where  he  remained  under  observation 
for  a  considerable  time.  Previous  to  that  the  child  had  been 
very  constipated,  going  for  six  or  seven  days  without  a  move- 
ment, and  then  such  periods  would  be  followed  by  severe 
attacks  of  diarrhoea.  The  movements  were  usually  of  a  drab 
or  whitish  color.  When  constipated  the  child  was  especially 
dull,  but  at  other  times  did  not  suffer  and  seemed  quite  bright 
mentally.  Fortunately  for  the  little  fellow  he  was  well  taken 
care  of  by  a  nurse  who  became  interested  in  the  case,  and  up 
to  the  present  time  he  has  been  carefully  attended  to,  and  has 
not  been  suffering.  He  has  been  getting  irrigations  twice  a 
day. 

Tie    boy   has  a  markedly   distended  abdomen,  but   not   so 


Mat,  1900.] 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


115 


much  now  as  when  he  came  to  us  a  week  ago.  There  was  then 
a  very  striking  distention  of  the  upper  part  of  the  abdomen, 
particularly  above  the  level  of  the  umbilicus.  The  abdomen 
is  fairly  symmetrical,  and  you  see  the  child  is  well-nourished, 
and  intelligent-looking.  If  you  look  at  the  child  from  the 
side  you  will  see  how  pendulous  the  abdomen  is,  and  how  the 
distention  is  greater  above  the  level  of  the  umbilicus  than  il  is 
below.  No  definite  peristalsis  can  be  made  out  even  by  stimu- 
lating with  a  cold  towel.  While  under  treatment  during  the 
last  week  he  has  been  getting  daily  irrigations,  and  with  each 
a  fairly  large  constipated  stool  was  passed.  He  seems  quite 
comfortable  except  that  the  irrigations  occasionally  cause 
some  irregular  contractions,  and  at  such  times  he  complains  of 
pain.  The  abdomen  is  now  a  little  softer  than  on  admission, 
and  no  fecal  concretions  can  be  made  out  by  palpation,  but 
that  is  not  an  indication  that  none  are  present,  because  the 
same  condition  was  noticed  in  our  other  case,  which  was 
eventually  found  to  have  a  large  amount  of  fecal  concretion 
in  the  colon. 

The  case  is  one  of  so-called  idiopathic  dilatation  of  the 
colon.  There  are  three  or  four  different  types  of  colon  dilata- 
tion. In  the  first  class  may  be  placed  those  cases  in  which 
there  is  simple  gaseous  distention.  In  the  second  group  come 
those  cases  in  which  there  is  distention  of  the  colon  from  con- 
tents of  some  form,  either  fecal,  or  foreign  bodies  introduced 
from  without  and  more  rarely  by  gall-stones.  In  the  third 
group  are  those  cases  which  result  from  organic  obstruction 
in  front  of  the  distended  bowel.  Then  there  is  the  fourth 
group  of  so-called  idiopathic  dilatation  of  which  this  is  the 
type. 

Some  believe  that  in  these  so-called  idiopathic  cases  there  is 
some  actual  constriction  or  stricture  of  the  bowel  in  the 
region  of  the  sigmoid  flexure.  Treves,  I  believe,  holds  this 
view  and  believes  that  it  is  always  present.  The  colon  be- 
comes very  markedly  hypertrophied,  that  is,  the  muscular 
tissue  of  the  wall  is  very  much  increased  in  thickness,  but  in 
the  majority  of  cases  no  change  has  been  observed  in  the 
mucosa. 

One  of  the  most  remarkable  cases  is  that  reported  by  Formad 
in  the  University  Medical  Magazine,  Vol.  i.  It  was  a  case  of 
a  dilated  colon  in  a  man  23  years  of  age.  He  was  known  as 
the  "  balloon  man,"  which  was  an  appropriate  name  as  shown 
by  the  illustrations  which  I  show  you.  The  colon  in  this  case 
was  of  enormous  size,  being  as  large  as  that  of  the  ox,  and 
when  removed,  weighed  47  pounds. 

As  to  treatment  there  is  not  very  much  that  can  be  done, 
and  the  cases  generally  terminate  fatally  early  in  life.  If  kept 
under  careful  observation,  they  may  live  with  comfort  for  a 
considerable  number  of  years.  Surgical  interference  is  advisa- 
ble in  some  cases.  Treves  had  a  case  in  which  he  excised 
the  greater  part  of  the  colon  with  a  successful  result.  The 
operative  procedure  usually  performed  for  relief  of  the  symp- 
toms is  that  for  an  artificial  anus. 

I  will  pass  around  photographs  of  the  colored  boy  whom  we 
had  in  the  wards  recently.  In  his  case  there  was  pronounced 
peristalsis  which  is  usually  a  marked  feature.  This  boy  had 
an  enormous  abdomen.  Passing  up  over  the  left  half  of  the 
abdomen,  crossing  its  upper   part  and   occupying  the    right 


hypochondrium  was  an  enormously  distended  portion  of  the 
bowel  which  we  believed  was  the  sigmoid  flexure,  and  which 
proved  at  operation  to  be  such.  This  patient  had  the  condition 
since  he  was  eight  years  of  age,  and  was  fourteen  years  old  when 
operated  upon.  He,  too,  gave  the  history  of  alternate  consti- 
pation and  diarrhoea.  When  he  entered  the  hospital  he  had 
not  had  a  movement  for  fourteen  days.  He  was  operated 
upon,  the  sigmoid  flexure  being  excised,  but  unfortunately 
peritonitis  set  in  and  the  boy  died.  The  colon  was  enormously 
dilated,  measuring  -19  cm.  at  its  greatest  circumference.  It 
contained  large  quantities  of  semifluid  feces.  At  autopsy  the 
colon  contained  about  eight  quarts  of  semisolid  feces. 

The  advisability  of  a  colotomy  in  this  case  is  being  con- 
sidered. 

Report  of  Gynecological  Cases. —  Dr.  Miller. 

Case  1. — Acute  gonorrheal  peritonitis.  The  patient  was  a 
young  woman  married  just  two  months  whose  husband  gave  a 
history  of  having  been  treated  in  the  dispensary  here  for  two 
years  for  gonorrhoea.  He  had  been  pronounced  cured  by  a 
competent  assistant  after  repeated  examinations  of  the  slight 
discharge  that  still  existed.  Two  months  after  marriage,  at 
the  menstrual  period,  the  patient  developed  severe  pain  in  the 
pelvis  and  the  discharge  was  more  profuse  than  usual.  The 
pain  occurred  especially  on  the  right  side.  In  a  few  days  the 
abdomen  became  distended  and  she  had  nausea,  vomiting, 
elevation  of  temperature,  and  in  fact  all  the  signs  of  general 
peritonitis.  She  was  sent  into  the  hospital  and  operated  upon 
by  Dr.  Kelly. 

The  entire  picture  and  operation  was  that  of  peritonitis  and 
the  infection  had  evidently  come  through  the  tubes  both  of 
which  contained  pus  which  was  discharging  into  the  abdom- 
inal cavity.  Both  tubes  were  removed  and  she  made  an  unin- 
terrupted recovery.  Although  coverslips  were  negative  and 
cultures  on  ordinary  agar  proved  negative,  I  think  it  was  a 
gonorrheal  infection.  The  infection  came  through  the  tubes. 
and  to  a  woman  who  has  never  been  pregnant  there  are  practi- 
cally only  two  kinds  of  infection  through  the  tubes;  first, 
gonorrheal,  and  second,  tubercular.  I  believe  if  we  had  had 
the  proper  media  we  should  have  grown  the  gonococci. 

Case  2. — Ovarian  abscess  with  general  peritonitis.  In  this 
case  there  was  general  peritonitis  with  pockets  of  pus  in  either 
flank,  and  free  pus  in  the  peritoneal  cavity.  She  recovered 
after  washing  out  the  peritoneal  cavity  and  removing  the 
uterus  and  both  tubes.  She  had  always  been  healthy,  but  her 
periods  had  been  irregular  and  painful.  She  had  three  mis- 
carriages, the  first  two  giving  no  trouble,  but  the  third  was  the 
beginning  of  the  present  illness.  Tenderness  was  excessive  in 
both  groins.  No  swelling  had  been  noticed,  but  when  she 
came  in  we  found  a  lump  in  the  lower  part  of  the  abdomen. 
Examination  showed  a  pelvic  mass  on  left  side  about  the  size 
of  a  large  orange  and  intimately  connected  with  the  uterus. 
At  operation  the  peritoneal  cavity  contained  pus  and  there  was 
a  fibrinous  deposit  on  all  the  intestines.  There  was  a  large 
abscess  of  the  tube  and  ovary  of  the  left  side,  which  contained 
a  yellowish  brown  offensive  pus.  The  right  ovary  \\-.\- 
and  adherent.  Enucleation  was  done  in  the  usual  manner,  but 
the  patient's  condition  became  so  bad  on  the  table  that  the  pus 
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was  imperfectly  removed  from  the  peritoneal  cavity  and  a 
drain  had  to  be  placed  in  the  pelvis.  The  pulse  was  so  rapid 
aud  weak  that  she  had  to  be  infused  repeatedly  for  the  first 
night,  but  after  that  her  recovery  was  satisfactory.  The  offen- 
sive odor  of  the  pus  led  me  to  believe  it  was  a  colon-bacillus 
infection,  but  coverslips  aud  cultures  were  both  negative. 

Case  3.— Suppurative  Ovarian  Cyst  with  Forma/ion  of  Gas 
in.-iile  the  Cyst.  The  patient  was  a  woman  forty-three  years 
of  age,  who  had  been  admitted  ten  years  previously  on  the 
medical  side,  but  having  refused  operation  for  the  removal  of 
the  cyst  was  discharged.  She  had  severe  pains  at  times,  but 
kept  her  health  pretty  well  until  the  last  four  months.  When 
she  came  in  she  looked  septic  and  was  very  weak.  The  eleva- 
tion of  temperature  was  uot  very  marked.  A  tumor  mass 
could  be  made  out  extending  down  into  the  pelvis  and  up  into 
the  abdominal  cavity.  It  was  tympanitic  over  nearly  the 
whole  of  its  surface.  This  complicated  the  diagnosis  very 
much.  At  operation  the  tumor  was  found  to  be  an  ovarian 
cyst  densely  adherent  to  the  abdominal  wall  and  intestines  and 
having  a  very  thick  wall.  Incision  was  made  into  the  cyst  and 
there  was  an  immediate  escape  of  gas  and  a  very  offensive 
brownish  necrotic  material  containing  some  pus.  Coverslips 
showed  a  bacillus  that  was  thought  to  be  too  small  for  the 
gas  bacillus,  and  cultures  were  negative.  Five  days  alter  the 
operation  cultures  were  again  made  and  showed  the  colon 
bacillus,  but  probably  that  was  not  the  nature  of  the  original 
infection.  She  has  improved  greatly  in  general  health,  and 
the  whole  interior  of  the  cyst- wall  is  gradually  sloughing 
away. 

NOTES  ON  NEW    BOOKS. 

Thirtieth  Annual  Report  of  the  Massachusetts  State  Board  of 
Health.     (Boston  :   Wright  &  Potter  Printing  Co.,  1899.) 

This  report  contains  about  nine  hundred  pages  of  matter  describ- 
ing the  work  done  under  the  direction  of  the  Board  for  the  year 
ending  September  30,  1898. 

The  general  contents  and  arrangement  of  the  report  are  similar 
to  those  with  which  the  many  who  appreciate  the  work  of  this 
Board  have  been  familiar  in  past  years. 

It  is  a  commendable  characteristic  of  New  England  that  the 
membership  of  efficient  government  boards  is  left  unchanged  from 
year  to  year  in  recognition  of  their  services-  The  death  of  Dr. 
Charles  P.  Worcester,  Chief  Analyst  in  the  Food  and  Drug  Depart- 
ment, after  ten  years'  service  must  lie  chronicled  with  regret. 

The  year  1898,  in  Massachusetts,  was  characterized  by  the 
greatest  freedom  from  epidemics  with  one  or  two  exceptions  in  the 
last  half-century. 

The  typhoid  death-rate  has  been  reduced  from  8.2  in  1871-75  to 
2.5  during  1808.  In  this  connection  it  may  be  noted  that  the  work 
of  Mark  \V.  Richardson,  in  confirming  for  Massachusetts  the 
observations  of  earlier  investigators  elsewhere,  has  called  renewed 
attention  to  the  transmission  of  typhoid  fever  through  the  urine  of 
otherwise  recovered  typhoid  patients.  Richardson  found  typhoid 
bacilli  in  the  urine  in  such  cases  in  about  2-5  per  cent  of  those 
examined,  the  bacilli  persisting  sometimes  for  considerable 
periods.  The  fresh  urine  may  be  even  cloudy  with  organisms.  It 
is  a  simple  matter  to  "  plate  out,"  and  to  test  the  colonies  thus 
isolated  with  typhoid  serum  or  blood.  This  is  worth  the  consider- 
ation of  health  officials  in  districts  where  typhoid  is  prevalent  and 
water  supplies  are  not  well  guarded  indicating  a  possible  method 
of  cultural  release  from  isolation  on  the  same  general  principles  as 
the  release  of  diphtheria  cases. 


In  diphtheria,  the  fatal  ty  for  the  pre-antitoxin,  four-year 
period  (1891-1894),  was  28.3  per  cent  of  cases  ;  for  the  antitoxin 
period  (1895-1S98)  15  6  per  cent. 

In  consumption  it  is  gratifying  to  note  a  steady  decrease.  The 
classification  of  this  disease,  now  universally  regarded  as  distinctly 
infectious,  under  the  "  zymotics"  is  justly  criticized,  but  is  never- 
theless retained  in  Massachusetts.  Still  this  classification  is  not 
quite  so  bad  as  the  retention  of  "alcoholism"  under  the  same 
heading — a  classification  which  seems  crude  if  not  absolutely 
barbarous— and  only  recently  abolished.  A  State  hospital  for 
consumptives  has  been  established.  As  illustrating  the  progress  of 
sanitation  in  this  disease,  it  is  not  out  of  place  to  note  that  Boston 
has  now  (1900)  joined  the  list  of  cities  in  which  the  reporting  of 
pulmonary  tuberculosis  is  compulsory  and  in  which  disinfection  is 
performed  by  the  Board  of  Health  after  the  death  or  removal  of 
the  tubercular  patient.  Combined  with  the  supervision  of  tuber- 
culosis in  schools,  these  advances  should  contribute  powerfully  to 
the  further  reduction  of  cases  in  the  future. 

An  outbreak  of  dysentery  was  investigated  by  O.  Richardson, 
with  the  result  that  an  organism  regarded  as  B.  coli  com.,  but 
unusually  virulent,  was  isolated  and  considered  as  the  pathogenic 
organism. 

Under  Filtration  of  Sewage,  a  good  account  of  experimental  work 
on  the  '"septic  tank"  method  for  purification  is  given.  While 
acknowledging  that  the  present  firm  establishment  of  an  unfortu- 
nate nomenclature  in  the  literature  of  this  subject  makes  it  now 
somewhat  difficult  for  isolated  writers  to  introduce  more  appro- 
priate terms,  we  think  that  the  State  Board  of  Health  of  Massa- 
chusetts carries  sufficient  weight  in  the  scientific  and  sanitary 
world  to  make  it  well  worth  while  for  that  Board  to  suggest  a  new 
phraseology.  For  instance,  "septic"  tank  as  a  name  for  the 
receptacle  in  which  bacterial  decomposition  of  the  sewage  takes 
place  might  better  be  changed  to  '"  decomposition  "  tank.  We  feel 
particularly  disposed  to  criticize  the  use  of  the  term  "  toxin  "  in 
the  statement  made  on  page  442  to  the  effect  that  the  formation  of 
toxins  in  sewage  is  illustrated  by  the  formation  of  gas  under  certain 
circumstances.  Certain  products  of  bacterial  activities  are  classed 
as  ptomains.  Only  such  ptomains  as  are  capable  of  producing 
toxic  effects  on  animals  are  designated  as  toxins.  It  may  be  that 
the  products  of  the  bacterial  decomposition  of  sewage  are  toxic  to 
animals,  but  the  experiment  described  certainly  fails  to  illustrate 
or  demonstrate  such  toxicity. 

Mr.  H.  W.  Clark  contributes  a  paper  describing  a  large  number 
of  experiments  on  the  action  of  various  waters  on  lead  pipe, 
designed  to  determine  the  relation  between  the  substances  origi- 
nally in  solution  in  the  water  and  the  degree  of  action  on  the  lead. 
It  was  shown  that  in  general  the  active  agents  are  oxygen  and 
carbon  dioxid,  and  that  the  purer  the  water,  the  greater  the 
action.  In  waters  showing  high  hardness,  the  action  of  the 
oxygen  and  carbon  dioxid  was  reduced.  Waters  high  in  organic 
matter  may  not  attack  lead  until  the  organic  matter  is  decomposed 
and  carbon  dioxid  thus  set  free  Iron,  galvanized  iron,  zinc  and 
block  tin  were  also  experimented  with. 

The  engineers  of  the  Board  contribute  a  paper  reviewing  the 
working  of  the  sewage  filtration  plants  at  present  in  operation  in 
the  State. 

Under  Food  and  Drug  Inspection,  the  comforting  assurance  is 
given  that  the  staples  are  almost  never  adulterated,  and  that  the 
adulteration,  when  it  is  found,  is  rather  commercially  fraudulent 
than  physiologically  harmful.  For  instance,  one  hundred  and 
forty-five  samples  of  wheat  flour  tested  yielded  adulteration  in  only 
five  instances,  consisting  only  of  a  small  percentage  of  corn  flour. 
The  cost  of  this  inspection  was  about  $11,0(10  for  the  year.  As  the 
daily  ration  of  the  State  is  estimated  to  cost  $625,000  and  for  the 
year  therefore  $228,125,(00,  it  will  be  seen  that  the  very  valuable 
supervision  of  the  supply  costs  but  .005  per  cent  of  the  value  of  the 
material  supervised.     The  articles  most  liable  to  adulteration  are 
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milk,  butter,  spices,  coffee,  syrups,  molasses,  cream  of  tartar, 
honey,  vinegar,  jellies,  jams,  olive  oil  and  certain  kinds  of  canned 
goods.  Preparations  of  foods  for  diabetic  patients,  advertised  as 
starch-free  or  nearly  so,  showed  in  the  majority  of  cases  a  larger 
percentage  of  starch  than  the  limit  claimed  and  sometimes  as 
much  as  is  present  in  ordinary  wheat  flour. 

The  report  of  the  bacteriological  laboratory  is  restricted  to  an 
account  of  the  antitoxin  results  for  the  year  and  of  the  diagnostic 
work  on  diphtheria,  tuberculosis  and  malaria.  By  an  oversight  in 
proof-reading,  the  tables  (pp.  73S-740)  giving  the  results  of  the 
diphtheria  cultural  examinations  have  been  made  to  show  the 
doubtful  results  as  reaching  about  one-third  of  the  total  cultures. 
The  figures  given  under  the  heads  of  "  Doubtful  Cultures,"  and 
"  Cultures  Examined  for  Release  from  Quarantine,"  should  be 
transposed,  thus  making  the  doubtful  results  only  about  1  per  cent. 

Dr.  S.  W.  Abbott  contributes  an  exhaustive  Life  Table  for 
Massachusetts. 

The  Series  c-f  Annual  Reports  from  this  Board  are  of  such  a 
uniformly  high  order  that  one  can  find  but  little  to  criticize. 
Compared  with  similar  reports  from  other  sources,  these  stand 
almost  or  quite  at  the  head.  Compared  amongst  themselves, 
however,  we  detect  in  the  last  two  or  three  years  a  distinct 
dropping  off  in  the  contributions  on  original  investigation  which 
made  former  reports  so  valuable  to  others  than  statisticians,  as 
well  as  to  the  latter.  AVe  should  be  glad  to  have  a  detailed  account 
of  the  making  of  the  various  antitoxins  carried  out  with  such 
success  by  Dr.  Theobald  Smith.  We  think  that  a  bacteriological 
investigation  of  the  waters  of  the  State,  so  thoroughly  worked 
over  on  the  chemical  and  "  biological  "  sides,  would  furnish  much 
information.  With  the  improved  technique,  and  the  clearer  con- 
ception of  bacteriology  developed  of  late  years,  a  great  deal  of  the 
disheartening  confusion  which  exists  in  the  present  records  of 
water  bacteriology  might  be  cleared  up  by  a  prolonged  systematic 
and  carefully  worked  out  examination  of  the  species  to  be  found. 

In  ridding  the  State  of  typhoid-polluted  water  a  great  advance 
has  been  made,  but  doubtless  there  still  remain  some  minor  sani- 
tary questions  in  the  same  line.  The  epidemic  of  dysentery 
already  referred  to  suggests  one  of  these. 

In  conclusion,  we  may  again  congratulate  the  Board  upon  this 
continued  evidence  of  the  excellence  of  their  work. 

HlBBERT    WlNSLOW    HlLL. 

The  Anatomy  of  the  Brain.     A  Text-book  for   medical  students. 
By  Richard  H.  Whitehead,  M.  D.,  Professor  of  Anatomy  in 
the  University  of  North  Carolina.     Illustrated  with  forty-one 
engravings.    (The  F.  A.  Davis  Co.,  1900,  pp.  1-96.) 
Dr.  Whitehead  has  done  a  real  service  to  the  medical  students  of 
America  in  preparing  this  volume.     The  surface  anatomy  of  the 
various  parts  of  the  brain  is  first  described,  the  classification  of 
His  and  the  nomenclature  of  the  Basel  Commission  being  adhered 
to.    This  is  followed  by  a  description  of  the  internal  anatomy  of 
the  same  parts,  the  text  being  everywhere  illustrated  by  somewhat 
schematic  but  accurate  drawings.     A  section  on  the  various  con- 
ducting paths  in  the  brain  terminates  the  volume.    The  language 
is  everywhere  clear  and  simple,  and  the  descriptions  are  system- 
atically arranged.     The  student   will   find    in   this    volume    the 
simplest  and   at  the  same   time  the   most  accurate  and   concise 
introduction  to  the  study  of  the  anatomy  of  the  brain  in  English. 


BOOKS   KECEIVEI). 

A  System  of  Medicine.  By  many  writers.  Edited  by  Thomas 
Clifford  Allbutt,  M.  A.,  M.D.,  LL.  D.,  D.  SC,  F.  R.  <  .  I'.. 
F.  R.S.,  F.  L.  S.,  F.  S.  A.  Volume  IX.  Mental  Diseases  and 
Diseases  of  the  Skin.  1900.  8vo.  XII +998  pages.  The 
MacMillan  Company,  New  York.  MacMillan  &  Co.,  Ltd., 
London. 


The  Journal  of  Experimental  Medicine.      Edited  by   William  H. 

Welch,  M.  D.     Volume  IV.     AVith  thirty  plates  and  seventeen 

figures  in  the  text.     1899.     8vo.     XII+ 654  pages.     D.  Appleton 

and  Company,  New  York. 
The  Johns  Hopkins  Hospital  Bulletin.     A'olume  X.     1899.     4to.     240 

pages.     The  Johns  Hopkins  Press,  Baltimore. 
Refraction    and    How    to    Refract,    including  sections   on    Optics, 

Retinoscopy,   the  Fitting  of  Spectacles  and  Eye-glasseB,   etc. 

Two    hundred    illustrations,   thirteen   of  which    are   colored. 

1900.      Svo.      XII +301    pages.      P.    Blakiston's    Son    &    Co., 

Philadelphia. 
Transactions  of  the  Washington,  Obstetrical  and  Gynecological  Society. 

A'olume  A'.     October  4,  1895  to  June  16,  1899.     8vo.    456  pages. 
The  International  Text-Book  of  Surgery.     By  American   and  British 

Authors.     Edited  by  J.  Collins  AArarren,  M.  D.,  LL.  D.,  and  A. 

Pearce   Gould,    M.S.,   F.  R.  C.  S.     Volume  I.     General    and 

Operative  Surgery,  947  pages.     A'olume  II.     Regional  Surgery, 

1072  pages.     1900.     Svo.     AV.  B.  Saunders,  Philadelphia. 
Surgical  Pathology   and    Therapeutics.     By   John   Collins   Warren, 

M.  D.,  LL.  D.     Second  edition,  with  an  appendix.    Illustrated. 

1900.    Svo.     S73  pages.     W.  B.  Saunders,  Philadelphia. 
Saint    Thomas'    Hospital   Reports.    New    series.      Edited    by    Dr. 

Hector  Mackenzie  and  Mr.  G.  H.  Makins.     A'olume  XXArII. 

1899.  Svo.     483  and  120  pages.     J.  &  A.  Churchill,  London. 
Catalogue  of  the  Anatomical  and  Pathological   Preparations  of  Dr. 

William  Hunter,  in  the  Hunterian  Museum,  University  of 
Glasgow.  Catalogue  prepared  by  John  H.  Teacher,  M.  A., 
M.  B.,  C.  M.  Two  volumes.  1900.  Svo.  LXXA'II  +  943 
pages.     James  MacLehose  &  Sons,  Glasgow. 

A  Pocket  Medical  Dictionary  giving  the  Pronunciation  and  Definition 
of  the  Principal  Words  used  in  Medicine  and  the  Collateral 
Sciences,  etc.  By  George  M.  Gould,  A.  M.,  M.  D.  Fourth  edi- 
tion, revised  and  enlarged,  30,000  words.  1900.  16mo.  837 
pages.     P.  Blakiston's  Son  &  Co.,  Philadelphia. 

Twentieth  Century  Practice.  An  International  Encyclopedia  of 
Modern  Medical  Science  by  Leading  Authorities  of  Europe 
and  America.  Edited  by  Thomas  L.  Stedman,  M.  D.  In 
twenty  volumes.  A'olume  XIX.  Malaria  and  Micro-organ- 
isms.    1900.     Svo.     AVilliam  AVood  and  Company,  New  York. 

Elements  of  Clinical  Bacteriology.  For  physicians  and  students. 
By  Dr.  Ernst  Levy  and  Dr.  Felix  Klemperer.  Second  en- 
larged and  revised  edition.  Authorized  translation  by 
Augustus  A.  Eshner,  M.  D.  1900.  8vo.  441  pages.  AV.  B. 
Saunders,  Philadelphia.    ' 

Report  relating  to  the  Registration  of  Births,  Marriages  and  Deaths  in 
the  Province  of  Ontario  for  the  year  ending  3\sl  December,  1898. 
Printed    by  order   of   the    Legislative   Assembly   of   Ontario. 

1900.  8vo.  50  +  CCXXII  pages.  Warwick  Bros.  &  Rutter, 
Toronto. 

Essentials  of  Surgery.  Together  with  a  full  description  of  the 
Handkerchief  and  Roller  Bandage.  Prepared  especially  for 
students  of  medicine.  (Saunders'  Question  Compends,  No.  2.) 
By  Edward  Martin,  A.  M.,  M.  D.  Seventh  edition,  revised 
and  enlarged.  AA'ith  an  Appendix.  Illustrated.  1900.  12mo. 
312  pages.     W.  B.  Saunders,  Philadelphia. 

An  Essay  on  the  Nature  and  the  Consequences  of  Anomalies  of  Refrac- 
tion. By  F.  C.  Donders,  31.  D.  Revised  and  edited  by  Charles 
A.  Oliver,  A.M.,  M.  D.  (Univ.  Pa.).  1S99.  Svo.  VIII  +  81 
pages.     P.  Blakiston's  Son  &  Co.,  Philadelphia. 

Diseases  of  the  Nose  and  Throat.  By  J.  Price-Brown,  M.  B.,  L.  R.  C. 
P.  E.  Illustrated  with  159  engravings,  including  6  full-page 
color-plates  and  9  color-cuts  in  the  text,  many  of  them  original. 
1900.  svo.  XX -471  pages.  The  F.  A.  Davis  Company, 
Philadelphia,  New  York,  Chicago. 


118 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


[No.  110. 


PUBLICATIONS  OF  THE  JOHNS  HOPKINS  HOSPITAL. 


THE  JOHNS'  HOPKINS  HOSPITAL  REPORTS. 
Volume  I.     *23  pages,  V9  plates. 

Report  in  Pathology-      \ 

The  Vessels  and  Wallsof  the  Dog's  Stomach;  A  Study  of-the' Intestinal  Contrset.on; 

HeXg  of  Internal  Sutures;  Reversal  «l  the  Intestine;  The  Contraction  of 

Vena  Portae  and  its  "Influence  upon  the  Circulation.     By  F.  P.  Mall,  m.  u- 

A   Contribution  to  the   Pathology   of   the   Gelatinous  Type  of  Cerebellar  Sclerosis 

Re.4u!a?ePdhyTissue'aHnflts,Re^tTonE\oMthe3-ConnectiTe  tissue   Fibrils.      By   F.    P. 

Mall,  M.  D.  - 

Report  in  Derruaitology. 

Two  Cases  of  Protozoan  (Coccidioidal)  infecttoiTor  the  Skin  and  other  Organs.  By 
T.  C.  Gilchrist,  M.  D.,  and  Emmet  Rixford,  M.  D.  Varieties  of 

A  Case  of  Blastomyces  Dermatitis  in  Man;  Comparisons  of  the  Two  v"ieries  <* 
Protozoa,  and  the  Blastomyces  found  in  the  preceding  Cases  with  th so  called 
Parasites  found  in  Various  Lesions  of  the  Skin,  etc.;  Two  Cases  of  Momisc urn 
F?b™sum;  The  Pathology  ofja  Case  of  Dermatitis  Herpetiformis  (Duhnng).  By 
T.  C.  Gilchrist,  M.  D.  > 

Report  in  Pathology. 

An  Experimental  Study  of  the  Thyroid  Gland  of  Dogs,  with  especial  consideration 
of  Hypertrophy  of  this  Gland.     By  W.  S.  Halsted,  M.  D. 

Volume  II.     570  pages,  with  28  plates  and  figures. 

Report  in  Metlicine. 

On  Fever  of  Hepatic  Origin,  particularly  the  Intermittent  Pyrexia  associated  with 
Gallstones.     By  William  Osler,  M.  D. 

Some  Remarks  on  Anomalies  of  the  Uvula.    By  John  N.  Mackenzie,  M.  D. 

On  Pyrodin.     By  H.  A.  Lafledr.  M.  D. 

Cases  of  Post-febrile  Insanity.    By  William  Osler,  M.  D. 

Acute  Tuberculosis  in  an  Infant  of  Four  Months.     By  Harrt  Toulmin,  M.  U. 

Rare  Forms  of  Cardiac  Thrombi.     By  William  Osler.  M.  D. 

Notes  on  Endocarditis  in  Phthisis.     By  William  Osler,  M.  D. 
Report  in  Medicine. 

Tubercular  Peritonitis.    By  William  Osler,  M.  D. 

A  Case  of  Raynaud's  Disease.    By  H.  M.  Thomas,  M.  D. 

Acute  Nephritis  in  Typhoid  Fever.    By  William  Osler,  M.  D. 
Report  in  Gynecology. 

The  Gynecological  Operating  Room.     By  Howard  A.  Kei.lt,  M.  D.  „„„.„„ 

The  Laparotomies  performed  from  October  16,  1889,  to  March  3,  1890.  By  Howard 
A.  Kellt,  M.  D..  and  Hunter  Robb,  M.  D.  ,_.„,«,_>.  „i»». 

The  Report  of  the  Autopsies  in  Two  Cases  Dying  in  the  Gynecological  Wards  with- 
out Operation;  Composite  Temperature  and  Pulse  Charts  of  Forty  Cases  of 
Abdominal  Section.     By  Howard  A.  Kellt,  M.  D. 

The  Management  of  the  Drainage  Tube  in  Abdominal  Section.    By  Hdnter  Robb, 

The  Gonococcus  in  Pyosalpinx;  Tuberculosis  of  the  Fallopian  Tubes  and  Peritoneum; 

Ovarian   Tumor;    General    Gynecological   Operations    from    October   15,    1889,    to 

March  4,  1890.    By  Howard  A.  Kellt,  M.  D. 
Report  of  the  Urinary  Examination  of  Ninety-one  Gynecological  Cases.     By  Howard 

A.  Kellt,  M.  D.,  and  Albert  A.  Ghriskey,  M.  D. 
Ligature  of  the  Trunks  of  the  Uterine  and  Ovarian  Arteries  as  a  Means  of  Checking 

Hemorrhage  from  the  Uterus,  etc.     By  Howard  A.  Kellt,  M.  D. 
Carcinoma  of  the  Cervix  Uteri  in  the  Negress.    By  J.  W.  Williams,  M.  D. 
Elephantiasis  of  the  Clitoris.    By  Howard  A.  Kellt,  M.  D. 
Myxo-Sarcoma  of  the  Clitoris.     By  Hunter  Robb,  M.  D. 
Kolpo-  Ureterotomy.     Incision  of  the  Ureter  through  the  Vagina,   for  the  treatment 

of  Ureteral  Stricture;  Record  of  Deaths  following  Gynecological  Operations.    By 

Howard  A.  Kellt,  M.  D. 

Report  in  Surgery,  I. 
The  Treatment  of  Wounds  with  Especial  Reference  to  the  Value  of  the  Blood  Clot 

in  the  Management  of  Dead  Spaces.     By  W.  S.  Halsted,  M.  D. 
Report  in  Neurology,  I. 
A  Case  of  Chorea  InBaniens.    By  Henrt  J.  Berklet,  M.  D. 
Acute  Angio-Neurotic  Oedema.    By  Charles  E.  Simon,  M.  D. 
Haematomyelia.     By  August  Hoch,  M.  D. 
A  Case  of  Cerebrospinal  Syphilis,  with  an  unusual  Lesion  in  the  Spinal  Cord.    By 

Henrt  M.  Thomas,  M.  D. 

Report  in  Pathology,  I. 
Amoebic  Dysentery.  By  William  T.  Councilman,  M.  D.,  and  Henri  A.  Laflece,  M.  D. 


Volume  III.     766  pages,  with  69  plates  and  figures. 

Report  in  Pathology. 

Papillomatous  Tumors  of  the  Ovary.    By  J.  Whitridoe  Wi..liams,  M.  D. 

Tuberculosis  of  the  Female  Generative  Organs.    By  J.  Whitridoe  Williams,  M.  D. 
Report  in  Pathology. 

Multiple  Lympho-Sarcomata,  with  a  report  of  Two  Cases.     By  Simon  Fleiner,  M.  D. 

The  Cerebellar  Cortex  of  the  Dog.    By  Henrt  J.  Berklet,  M.  D. 

A  Case  of  Chronic  Nephritis  in  a  Cow.    By  W.  T.  Councilman,  M.  D. 

Bacteria  in  their  Relation  to  Vegetable  Tissue.    By  H.  L.  Russell,  Ph.  D. 

Heart  Hypertrophy.    By  Wm.  T.  Howard,  Jr.,  M.  D. 

Report  in  Gynecology. 

The  Gynecological  Operating  Room;  An  External  Direct  Method  of  Measuring  the 
Conjugdta  Vera;  Prolapsus  Uteri  without  Diverticulum  and  with  Anterior  En- 
terocele;  Lipoma  of  the  Labium  Majus;  Deviations  of  the  Rectum  and  Sigmoid 
Flexure  associated  with  Constipation  a  Source  of  Error  in  Gynecological  Diag- 
nosis; Operation  for  the  Suspension  of  the  Retroflexed  Uterus.  By  Howard  A 
Kellt,  M.  D. 

Potassium  Permanganate  and  Oxalic  Acid  as  Germicides  against  the  Pyogenic  Cocci. 
By  Mart  Sherwood,  M.  D. 

Intestinal  Worms  as  a  Complication  in  Abdominal  Surgery.     By  A.  L.  Stavely,  M.  D. 

Gynecological  Operations  not  involving  Celiotomy.  By  Howard  A.  Kellt,  M.  D, 
Tabulated  by  A.  L.  Stately,  M.  D. 


The  Employment  of  an  Artificial  Retroposition  of  the  Uterus  in  covering  Extensive 
Denuded  Areas  about  the  Pelvic  Floor;  Some  Sources  of  Hemorrhage  in  Abdo- 
minal Pelvic  Operations.    By  Howard  A.  Kellt,  M.  D. 

Photography  applied  to  Surgery.    By  A.  S.  Murray. 

Traumatic  Atresia  of  the  Vagina  with  Haematokolpos  and  Haematometra.  By  Howard 
A.  Kelly,  M.  D. 

Urinalysis  in  Gynecology.    By  W.  W.  Russell,  M.  D. 

The  Importance  of  employing  Anaesthesia  in  the  Diagnosis  of  Intra-Pelvic  Gyneco- 
logical Conditions.    By  Hunter  Robb,  M.  D. 

Resuscitation  in  Chloroform  Asphyxia.    By  Howard  A.  Kelly,  M.  D. 

One  Hundred  Cases  of  Ovariotomy  performed  on  Women  over  Seventy  Years  of  Age. 
By  Howard  A.  Kellt,  M.  D.,  and  Mary  Sherwood,  M.  D. 

Abdominal  Operations  performed  in  the  Gynecological  Department,  from  March  5, 
1890,  to  December  17,  1892.     By  Howard  A.  Kelly,  M.  D. 

Record  of  Deaths  occurring  in  the  Gynecological  Department  from  June  6,  1890,  to 
May  4,  1892. 

Volume  IV.     504  pages,  33  charts  and  illustrations. 

Report  on  Typhoid  Fever. 

By  William  Osler,  M.  D.,  with  additional  papers  by  W.  S.  Thayer,  M.  D.,  and  J. 
Hewetbon,  M.  D. 

Report  in  Neurology. 
Dementia  Paralytica  in  the  Negro  Race;  Studies  in  the  Histology  of  the  Liver;  The 
Intrinsic  Pulmonary  Nerves  in  Mammalia;  The  Intrinsic  Nerve  Supply  of  the 
Cardiac  Ventricles  in  Certain  Vertebrates;  The  Intrinsic  Nerves  of  the  Sub- 
maxillary Gland  of  Mus  musculus;  The  Intrinsic  Nerves  of  the  Thvroid  Gland  of 
the  Dog;  The  Nerve  Elements  of  the  Pituitary  Gland.  By  Henry  J.  Berkley, 
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NOTES  ON  THE  PLAGUE  IN  CHINA  AND  INDIA/ 

By  Joseph  Marshall  Flint,  The  Johns  Hopkins  University. 


Aside  from  the  recent  outbreaks  of  Bubonic  Plague  which 
have  attracted  such  widespread  interest  in  themselves,  there 
is  something  in  the  historical  associations  of  the  disease  that 
has  lent  to  them  an  added  interest.  Probably  no  other  medi- 
cal subject  has  been  so  extensively  used  for  literary  material 
as  the  Pest,  for  the  dramatic  and  harrowing  episodes  of  the 
great  epidemics  have  afforded  ideal  material  for  descriptive 
writers  who  have  availed  themselves  of  its  riches  again  and 
again.  Thus  Boccaccio,  Defoe,  Gibbon,  Hodge,  and  othersf 
have  described  the  havoc  it  played  in  Europe  when  it  was 
known  as  the  Black  Death.  Accordingly,  when,  with  the  Phil- 
ippine Commission,  in  Hong-Kong  and  later  in  Didia  we  had 
an  opportunity  of  seeing  the  disease,  it  was  evident  that  the 
facts  of  its  epidemiology  and  environment  were  quite  as  interest- 
ing and  certainly  more  dramatic  than  the  clinical  and  patho- 
logical features  of  the  disease  itself. 

The  last  recorded  epidemic  of  note  was  that  which  occurred 
in  Egypt  in  about  1825,  and  from  that  time  to  the  outbreak  in 


*  I  wish  to  express  my  indebtedness  to  Prof.  Simon  Flexner  and 
to  Prof.  L.  F.  Barker  for  permission  to  report  these  notes  on  the 
plague  which  were  made  while  the  Philippine  Commission  was 
on  its  trip. 

f  Boccaccio:  The  Decameron.  Introduction.  Defoe:  The  Jour- 
nal of  the  Plague  Year.  Defoe:  Due  Preparation  for  the  Plague. 
Hodge:  Loimologia.  Vincent:  God's  Terrible  Voice  in  the  City. 
Boghurst :  Loimographia.  Pepys  :  Diary.  June  7th,  1665,  to  Jan. 
19th,  1666. 


Hong-Kong,  the  disease  has  been  endemic  in  the  central  por- 
tion of  China.  Not  much  attention  was  paid  to  it,  however, 
until  HopperJ  noted  its  existence  in  Yunnan.  He  says :  "  Des- 
pite of  such  a  favorable  climate,  Meng-tzu,  in  common  with 
other  parts  of  Yunnan,  has  suffered  annually  for  a  period  of 
years  from  the  plague,  a  kind  of  malignant  fever,  fatal  in  a 
few  days,  having  as  one  of  its  symptoms  a  hard  swelling  in 
the  neck,  in  the  armpits,  or  in  the  groin,  which  has  carried 
off  a  number  of  its  inhabitants.  On  approach  of  the  epidemic, 
the  first  victims  are  rats,  which,  fearless  of  human  beings  rush 
madly  into  their  presence,  and  after  capering  around  the  room 
fall  dead  at  their  feet."  From  Yunnan  the  disease  traveled 
to  Pakhoi  by  one  of  the  common  trade  routes,  where  according 
to  Lowry  and  Horder,  it  has  been  endemic  for  over  twenty 
years.  In  1891,  it  broke  out  in  Kao-chao,  later  in  towns  situ- 
ated on  the  West  River,  and  finally  in  1894,  a  severe  outbreak 
occurred  lower  down  in  Canton.  Now,  the  infection  of  Hong- 
Kong  proceeded  either  from  Pakhoi  or  Canton  ;  but  inasmuch 
as  Pakhoi  is  more  than  three  times  as  far  from  Hong-Kong  as 
Canton,  and  the  Hong-Kong  commerce  with  the  latter  port  is 
hundredsof  times  greater  than  t  hut  with  the  former,  it  is  probable 
that  Canton  was  the  source  of  contagion.  Supporting  this  view 
is  the  following  significant  fact :  On  the  second  of  March,  1894, 
a  large  Chinese  procession  was  held  in  Hong-Kong,  which  was 
attended  by  over  40,000  Cantonese  coolies  of  the  lower  class. 


J  Imperial  Maritime  Customs,  Annual  Report,  1889. 
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At  this  period,  tens  of  thousands  were  dying  of  the  plague  in 
Canton,  and  accordingly  it  is  not  improbable  that  the  Island 
of  Hong-Kong  was  inoculated  then. 

The  first  cases  appeared  in  the  district  of  Tai-ping-shan 
where  the  sanitary  conditions  are  worse  than  in  any  other  part 
of  the  city.  (Properly  speaking  the  city  is  called  Victoria  and 
the  island  Hong-Kong,  but  the  latter  name  is  now  commonly 
used  for  the  city  as  well.)  In  the  native  and  European  quar- 
ters of  the  city,  Hong-Kong  presents  a  strange  contrast,  for 
the  European  districts,  from  a  sanitary  point  of  view,  are 
probably  unexcelled  in  any  city  in  the  Orient;  but  the  native 
quarter,  notwithstanding  some  fairly  broad,  clean  streets  and 
new  buildings,  is  really  a  whitened  sepulchre.  Here,  in  the 
tenements  and  side  alleys,  the  coolies  live  in  indescribable  filth  ; 
the  segregation  and  overcrowding  being  so  great  that  at  night 
the  overflow  sleeps  in  the  streets.  Many  of  these  in  the 
native  districts  are  so  narrow  that  one  walking  with  outstretched 
arms  cau  almost  toueh  the  buildings  on  opposite  sides  of  the 
road.  The  houses  are  three  or  four  stories  high  and  origin- 
ally contained  fairly  large-sized  rooms.  The  Chinaman,  how- 
ever, with  his  naturally  frugal  mind,  subdivides  them  by  cheap 
wooden  partitions,  and  makes  four  rooms  for  one.  With  the 
decrease  in  the  size  of  the  rooms  goes  an  increase  in  the  num- 
ber of  their  occupants,  so  that  in  one  poorly  ventilated  tene- 
ment from  30  to  40  natives  are  huddled  together,  with  less 
than  150  cubic  feet  of  air-space  per  capita.  As  yet  the  coolie 
has  not  learned  even  the  rudiments  of  personal  hygiene,  and 
the  Chinese  enjoy  the  unenviable  distinction  of  being  one  of 
the  filthiest  peoples  on  the  face  of  the  earth.  Apropos  of  this 
trait,  some  one  has  fitly  called  them  practical  Malthusians.  One 
day  in  Hong-Kong  we  counted  14  coolies  pulling  and  pushing 
a  meat-cart  that  could  have  been  drawn  easily  by  a  single 
horse;  so,  in  a  country  where  man  and  the  horse  show  in  a 
commercial  ratio  of  14  to  1,  little  in  the  way  of  civilization  or 
personal  aesthetics  can  be  expected.  As  a  rule  the  common 
coolie  never  cleans  either  himself  or  his  houses. 

In  speaking  of  these  questions  Lowson*  says :  "At  the  begin- 
ning of  the  outbreak  a  majority  of  the  houses  were  in  filthy  condi- 
tion. When  to  a  mixture  of  dust, old  rags, ashes,  broken  crockery, 
moist  surface  soil,  etc.,  is  added  faecal  matter,  and  the  decom- 
posing urine  of  animals  and  human  beings,  a  terribly  unsani- 
tary condition  of  affairs  prevails;  and  that  this  is  no  overdrawn 
picture  of  what  was  to  be  met  with  in  Tai-ping-shan,  many 
Europeans  now  know  to  their  cost."  One  must  recall,  more- 
over, that  Hong-Kong  is  Europeanized  China,  and  that  the 
conditions  prevailing  there  do  not  compare  with  those  found 
in  Canton,  for  example — a  typical  Chinese  city  like  those  in 
other  parts  of  the  celestial  Empire.  Indeed,  in  comparing  it 
with  Canton,  there  is  something  almost  Utopic  about  the  sani- 
tary condition  of  the  native  quarters  of  Hong-Kong. 

Once  begun,  the  epidemic  was  fought  by  the  following  gen- 
eral sanitary  measures :  (1)  Removal  of  the  sick  and  dead. 
(2)  Temporary  segregation  of  those  exposed  while  the  prem- 
ises were  being  disinfected.  (3)  Cleansing  and  disinfecting 
of  "infected   premises."     (4)  Disinfection   of   clothing.     (5) 


*  Lowson:    J.     The    Epidemic    of    Bubonic    Plague    in    1894. 
Medical  Report,  Hong-Kong,  1895. 


General  cleansing  and  limewashing  of  all  tenement  houses. 
(6)  House-to-house  visitation.  (71  Disinfection  of  public 
latrines.  These  measures  were  all  carried  out  with  a  considera- 
ble degree  of  success — much  more  success  than  attended  the 
similar  ones  established  later  in  India.  This  is  due  partly  to  the 
fact  that  the  Chinaman  is  more  easily  bullied  by  sight  of 
power  than  the  Hindu,  and  partly  because  the  customs  offended 
by  the  plague  regulations  are,  in  China,  for  the  most  part  merely 
personal  and  are  neither  national  nor  religious. 

During  the  height  of  the  epidemic  the  medical  staff  had 
more  to  do  than  it  could  accomplish,  but  by  the  aid  of  a  number 
of  British  soldiers,  especially  assigned  to  plague  duty,  man- 
aged to  keep  up  the  routine  work  necessitated  by  the  sanitary 
plague  regulations.  In  this  work  the  greatest  opposition  came 
from  the  unwillingness  of  the  Chinese  to  send  patients  into 
the  hospitals  and  the  resistance  they  made  to  house-to-house 
inspection.  In  the  secretion  of  cases,  moreover,  they  often 
went  to  unheard-of  extremes,  and  the  district  inspectors  in 
their  search  for  patients  often  saw  sights  that  it  seems  almost 
impossible  to  believe.  Dr.  Lowson  says,  for  example:  "To 
overpaint  the  pitiable  surroundings  associated  with  plague 
work  at  the  commencement  of  the  epidemic  would  be  impossi- 
ble. I  have  entered  a  long,  low  cellar,  without  any  window 
opening,  and  with  air  entering  only  by  a  square  open  shaft 
from  the  level  of  the  roof  three  or  four  stories  high.  Down 
one  side  of  the  shaft  ran  a  broken  earthenware  drain-pipe, 
leaking  freely,  the  contents  streaming  down  the  wall  of  the 
air-shaft  to  a  shallow  pool  of  filth  which  crossed  the  undrained 
floor  of  earth.  Although  it  was  broad  daylight  outside,  a 
lantern  was  necessary  to  see  one's  way.  On  a  miserable  sod- 
den matting,  soaked  with  abominations,  there  were  four  forms 
stretched  out.  One  was  dead,  the  tongue  black  and  protrud- 
ing. The  next  had  the  muscular  twitchings  and  a  semi- 
comatose condition  heralding  dissolution.  In  searching  for  a 
bubo  we  found  a  huge  mass  of  glands  extending  from  Pou- 
part's  ligament  to  the  knee-joint.  This  patient  was  beyond 
the  stage  of  wild  delirium.  Sordes  covered  the  teeth  and  were 
visible  between  the  blackened  and  parted  lips.  Another  suf- 
ferer, a  female  child  about  10  years  old,  lay  in  the  accumulated 
filth  of  apparently  two  or  three  days,  unable  to  speak  owing 
to  the  presence  of  enlarged  cervical  glands.  The  fourth  was 
wildly  delirious  and  was  constantly  vomiting.  The  attendant 
— the  grandmother  of  the  child — had  a  temperature  of  103°  F. 
and  could  only  crawl  from  one  end  of  the  cellar  to  the  other. 
She  was  wet  through  and  was  herself  doomed.  This  is  no 
fancy  sketch  but  a  true  picture  of  how  we  found  some  of  the 
patients  at  the  outbreak  of  the  scourge  in  Hong-Kong.  No 
one  unfamiliar  with  the  horrors  of  the  coolie  accommodations  in 
China,  could  credit  how  the  poor  live  in  Hong-Kong,  or  could 
imagine  how  the  horrors  of  their  everyday  life  were  intensi- 
fied by  the  plague."  In  disinfecting  some  infected  premises 
one  day  Dr.  Lowson  told  us  that  in  one  room  the  inspectors 
were  forced  to  dig  through  two  feet  of  dirt  and  human  excreta 
to  reach  the  floor. 

The  mortality  from  plague  in  Hong-Kong  among  the 
Chinese  varies  between  91  and  93  per  cent,  so  that  almost 
all  of  those  afflicted,  no  matter  what  their  treatment,  die. 
Naturally,  in  view  of  these  facts  it  is  not  astonishing  that  the 
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coolies  rebel  against  sending  their  sick  into  the  hospitals,  for 
there  the  tremendous  mortality  is  emphasized  much  more  than 
it  would  be  in  cases  that  remained  at  home.  Both  in  the 
Tung-Wah  Hospital  and  Kennedytown  Hospital  for  infectious 
diseases,  wards  are  set  aside  where  those  who  elect  may  receive 
native  treatment.  Of  course,  this  practically  amounts  to  a 
recognition  of  the  quackery  of  the  Chinese  doctors  on  the  part 
of  the  government,  which  thus  officially  assumes  the  respon- 
sibility for  their  treatment.  This  practice  is  now  being  strenu- 
ously opposed  by  the  Colonial  medical  men. 

During  our  visit  to  Hong-Kong,  the  plague  was  quiescent 
and  there  were  only  from  16  to  20  deaths  a  day  from  the 
disease.  The  house  to  house  visitation  at  this  time  had  been 
given  up,  so  that  the  majority  of  these  cases  were  found  dead 
on  the  streets  and  were  carried  by  the  inspectors  to  the  mor- 
tuary. On  entering  the  morgue  each  morning  the  sight  was 
a    ghastly   one,    for    t he    bodies    were   lying    about    on    the 


DR.  JAMES  A.   LOWSON,  CHIEF   PLAGUE  OFFICER  AT   HONG-KONG,   IN   FRONT  OF 
THE  KENNEDYTOWN   HOSPITAL. 

tables  waiting  until  the  hasty  autopsies,  necessary  for  burial, 
could  be  performed.  Many  that  had  not  been  discovered 
promptly  were  fly-blown,  while  other  cadavera  that  had  for 
several  days  been  lying  undiscovered  in  obscure  places  were 
half-eaten  by  maggots  before  they  were  carried  to  the  mortuary. 
The  disposal  of  cases  that  die  after  successfully  eluding  the  vigi- 
lance of  the  district  inspectors  is  facilitated  by  the  habit  which 
the  coolies  have  of  sleeping  on  the  streets  during  warm  nights. 
In  Hong-Kong,  during  the  hot  season,  night  shows  many  weird 
and  picturesque  sights.  The  little  narrow  streets  in  the  native 
quarters,  lighted  dimly  by  the  flickering  street-lamps  are 
simply  covered  by  the  sleeping  coolies  who  are  drawn  from  the 
crowded  and  poorly  ventilated  houses  by  the  stilling  heat. 
They  are  so  crowded  that  one  cannot  walk  for  any  distance 
without  stumbling  over  the  half-naked  sleepers  who  lie  stretched 
out  on  little  pieces  of  matting.  So  when  a  secreted  plague 
patient  dies,  he  is  carried  out   by  relatives  and   laid   in  the 


street  among  the  sleeping  forms.  Most  of  these  rise  at  dawn 
to  go  to  work,  and  those  that  do  not  are  usually  taken  later  to 
the  mortuary  by  the  plague  inspectors. 

The  mortuary  is  situated  half-way  up  the  hill  on  the  out- 
skirts of  the  city  toward  Canton,  and  consists  of  a  modern 
deadhonse,  an  office  for  the  government  medical  officer,  and 
quarters  for  the  native  care-taker.  The  first  striking  thing 
about  the  plague  bodies  was  the  presence  on  many  of  two 
parallel  rows  of  deep  purple  spots  about  the  size  of  a  Spanish 
dollar  extending  from  the  sides  of  the  neck  down  on  to  the  chest. 
At  first  sight  these  appeared  to  be  a  new  manifestation  of  the 
disease  until  Dr.  Lowson  told  us  that  these  purpuric  spots 
were  the  result  of  the  Chinese  method  of  counter-irritation. 
This  consists  in  firmly  pinching  the  skin  between  the  thumb 
and  forefinger  until  it  is  bruised.  As  there  is.  in  plague,a  general 
tendency  to  hemorrhagic  extravasation  into  the  skin  and  serous 
membranes,  the  blood  oozing  from  the  torn  vessels  into  these 
traumatic  areas  soon  turns  black,  and  gives  the  appear- 
ance which  we  first  noted.  Mosquito  and  flea  bites  behave  in 
much  the  same  manner.     Likewise  the   slightest  scratch  or 


SMALLPOX  WARD  AT  THE   KENNEDYTOWN   HOSPITAL. 

bruising  of  the  skin  is  apparently  always  followed  by  a  pink 
blush,  and  later  by  a  subcutaneous  hemorrhage  which  soon 
changes  to  a  dark  purple-colored  spot.  In  many  cases  we 
observed  extensive  bullae  filled  with  blood-stained  serum,  and 
in  one  or  two  instances  the  idiopathic  hypodermic  hemorrhages 
which  gave  the  disease  its  mediaeval  name  of  the  Black  Death. 
The  main  plague  hospital  in  Hong-Kong  is  now  at  the  old 
Kennedytown  Barracks,  in  the  extreme  outskirts  of  the  city, 
which  have  been  converted  into  a  hospital  for  infectious 
diseases.  Here  principally  plague  and  smallpox  cases  are 
received.  The  hospital  occupies  a  commanding  position  at  the 
foot  of  Mount  Austin,  from  the  base  of  which  the  grounds 
extend  to  the  water's  edge.  The  main  building,  a  substantial 
stone  structure  overlooking  the  mouth  of  the  West  River 
towards  Kowloon,  is  covered  by  stucco,  and  contains  the  labora- 
tory, offices  and  a  few  wards.  The  major  part  of  the  hospital. 
however,  consists  of  rude  matsheds  made  of  palm-tha 
walls  and  roof  stretched  over  bamboo  frames.  They  have 
rough  board  floors,  and  are  lined  by  coarse  matting.  On  the 
whole  they  make  a  fairly  hygienic  hospital,  except  that 
thorough    disinfection    of    the    wards   is    impossible.      A    fen 
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supported  on  piles  over  the  water's  edge  are  perhaps  more 
sanitary  than  the  rest,  because  they  get  air  and  sunlight  in 
greater  abundance.  As  a  rule  these  wards  are  large  enough 
for  four  or  five  patients,  their  small  size  being  a  decided 
advantage,  as  convalescents  and  those  in  the  early  stages  of  the 
disease  are  thus  kept  from  witnessing  the  depressing  scenes 


A  ROW  OF   PLAGUE  WARDS   IN  THE  KENNEDYTOWN   HOSPITAL. 

that  often  occur  when  patients  are  in  the  delirious  stages  of  the 
malady.  Plague  patients  do  not  have  beds  or  cots  but  lie  on  a 
platform  made  of  boards,  supported  by  ordinary  carpenter's 
horses,  over  which  is  spread  a  small  oblong  piece  of  matting. 
They  have  no  bedding,  and  their  heads  rest  on  the  peculiar 
Chinese  pillows  which   look  more  like  bamboo  rat-traps  than 


MATSHEDS  AT  THE  KENNEDYTOWN   HOSPITAL,   WHERE  NATIVE  TREATMENT 
IS  GIVEN. 

anything  else.  When  patients  get  in  the  maniacal  delirium 
that  often  accompanies  the  acute  stage  of  the  disease,  they  are 
tied  down  on  their  rough  litters  by  cloth  thongs.  A  patient 
so  controlled  can  be  seen  in  the  accompanying  photograph.  In 
the  male  wards  there  are  coolie  attendants  while  the  women 


are  nursed  by  amahs.  Besides  the  Kennedytown  Hospital, 
there  were  during  the  days  when  the  epidemic  was  at  its  height 
several  other  temporary  hospitals  established  in  the  city,  and 
a  floating  hulk,  the  Hygeia,  nicely  fitted  up  and  anchored  off 
the  Kennedytown  Hospital,  was  used  for  European  and  Japan- 
ese patients.  Aovama.  the  Japanese  physician  who  was  infected 
from  an  autopsy  wound,  was  treated  on  this  ship. 

Epidemics  begin  in  the  bubonic  form,  and  when  the  epidemic 
is  at  its  height  and  the  mortality  is  greatest,  changes  to  pneu- 
monic plague,  and  finally  in  the  defervescent  stage  dies  off  again 
in  the  bubonic  type.  This  has  occurred  regularly  in  Hong- 
Kong,  and  has  been  noted  in  the  many  epidemics  that  have 
occurred  in  India  by  the  plague  authorities  there.  Atmo- 
spheric conditions  do  not  seem  to  have  much  influence  on  the 
disease,  except  that  during  the  rains,  people  are  driven  into 
the  crowded,  dirty  houses,  where  they  are  more  exposed  to 
infection ;  and  the  bacilli,  moreover,  are  protected  under  these 
circumstances  from  the  dessicating  and  bactericidal  action  of 
the  sun's  rays.  This,  Kitasato  has  shown,  is  one  of  the  most 
potent   agents   in    the   destruction   of    the    plague    bacillus. 


PLAGUE  PATIENT   UNDER   RESTRAINT   IN  THE   HONG-KONG   PLAGUE   HOSPITAL. 

exposure  for  an  hour  usually  being  quite  sufficient  in  temperate 
climates  to  destroy  the  germ.  Epidemics  are  usually  heralded, 
by  a  great  mortality  among  the  rats,  which  seem,  when  affected 
with  plague,  to  lose  all  fear  of  human  beings  and  run  boldly 
about  the  houses.  In  part,  at  least,  the  infection  of  the  rats 
can  be  accounted  for  by  the  ingestion  of  septic  material,  i.  e., 
sputum  and  dejecta  of  plague  patients,  but  by  far  the  most  pro- 
lific cause  of  its  spread  is  by  fleas.  It  is  well  known  that  fleas 
soon  leave  the  bodies  of  rats  dead  of  the  plague,  and  it  is  sup- 
posed get  on  to  other  healthy  uninfected  rats.  The  agency  of 
these  insects  as  transporters  of  the  disease  has  been  shown  by 
Simond*  and  by  Lowson  who  put  fleas  from  plague  rats  on 
healthy  rodents,  and  found  that  they  died  of  the  disease  in 
about  three  days.  Flies  and  mosquitoes,  however,  do  not  seem 
to  play  such  an  important  role  in  the  transmission  of  plague 
to  human  beings,  for  both  infest  the  wooded  area  about  the 
Kennedytown  Hospital,  and  yet  no  one  of  the  attendants  there 


*Simond:    "Propagation    de    la   peste "    Annates  de 
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was  ever  infected.  By  far  the  most  important  atria  of  infection 
for  human  beings  are  through  abrasions  of  the  skin,  through 
the  mucous  membranes  of  the  respiratory  tract,  and  to  a 
lesser  degree  through  the  alimentary  tract.  Plague,  like  any 
infectious  disease,  thrives  where  sanitary  conditions  are  poor ; 
and  in  China  and  India  finds  naturally  ideal  conditions  for  its 
spread  among  the  hordes  of  natives  whose  lives  of  misery  and 
squalor  form  the  dark  side  of  the  human  picture  in  the  Far  East. 
The  symptoms  and  bacteriology  of  the  pest  have  already  been 
well  described  in  the  translations  of  the  papers  of  Kitasato 
and  Aoyama  which  appeared  in  this  journal  some  years  ago*  so 
reference  will  be  made  only  to  some  of  the  more  important 
points  which  were  brought  to  our  attention  in  India  and  China. 
It  appears  that  the  disease  may  exist  in  any  of  its  forms  alone, 
or  two  or  even  more  may  simultaneously  complicate  each  other 
in  the  same  patient.  In  the  simple  bubonic  type  the  location 
of  the  bubo  indicates  that  the  portal  of  entry  of  the  infection 
occurred  in  the  area  drained  by  that  set  of  lymph-glands,  but 
it  is  also  not  uncommon  to  find  glands  enlarged  en  echelon. 
Thus,  in  one  of  our  Hong-Kong  autopsies  the  femoral,  inguinal- 
iliac  and  lumbar  groups  were  all  enlarged  and  hemorrhagic. 
From  the  observations  made  at  the  Arthur  Roads  Hospital  in 
Bombay,  based  upon  the  study  of  a  large  number  of  cases,  the 
site  of  the  buboes  occurred  as  follows: 

Femoral, 33.12  per  cent. 

Femoro-inguinal.       .     .     .  23. 36  "       '■ 

Axillary, 16.35  "       " 

Inguinal, 12,38  "       " 

Cervical, 5.25  "       " 

.Multiple, 4.67  "       " 

Total   ....     94.13     "       " 

The  frequency  with  which  the  buboes  occur  in  the  lower  sets 
of  lymph-glands  is  explained  by  the  fact  that  both  in  India 
and  China,  natives  of  the  lower  classes  go  barefoot.  But  in 
this  connection  it  is  worthy  of  note  that  all  of  the  men  in  the 
Shropshire  segment  in  Hong-Kong  who  were  attacked  with  the 
plague  while  on  inspection  duty  had  femoral  or  inguinal 
buboes,  even  though  they  were  well-booted.  Their  trousers, 
however,  were  open  at  the  bottom,  admitting  dust  particles 
laden  with  plague  bacilli.  While  on  similar  duty  in  India, 
the  soldiers  always  wore  puttees,  and  not  a  single  case  was 
reported  among  them. 

In  most  cases  the  buboes  are  exquisitely  tender  and  generally 
require  local  applications  to  relieve  the  pain.  For  this  pur- 
pose the  ice-bag  has  been  used  with  good  effect  in  India.  Be- 
tween the  portal  of  entry  and  the  enlarged  glands,  there  is 
often  a  well-marked  lymphangitis  and  at  different  points  mul- 
tiple lymphatic  abscesses  may  occur.  This  was  particularly 
marked  in  Aoyama's  case.  When  we  met  him  in  Japan,  he 
showed  us  the  scars  of  the  numerous  incisions  made  to  relieve 
the  condition  about  which  there  was  a  slight  tendency  to  the 
formation  of  keloid.     This  has  been  repeatedly  observed   in 
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Hong-Kong  among  the  Chinese  who  have  recovered  after  a 
complication  of  suppurating  buboes  or  lymphatic  abscesses. 
Most  of  the  buboes  do  not  suppurate,  but  the  fact  that  the 
great  majority  of  cases  die  within  two  or  three  days  after  the 
onset  undoubtedly  bears  a  relation  on  this  point.  Likewise, 
it  seems  that  mixed  infections  have  a  very  important  influence 
on  the  question  of  suppuration  as  the  following  figures  show. 
In  the  pus  of  29  suppurating  btiboes  examined  by  the  several 
continental  commissions  working  in  Bombay,  the  following 
results  were  obtained: 

Bacillus  pestis, 8 

Staphylococci, 9 

Streptococci, 5 

Sterile, 7 

Total, 29 

A  suppurating  plague  bubo  forms  a  most  indolent  ulcer  and 
the  granulations  at  the  base  sprout  with  such  reluctance  that 
it  may  take  months  for  them  to  heal.  Fortunately  in  these 
old  chronic  ulcerations  the  pus  is  usually  sterile.  In  one  case 
in  Hong-Kong,  followed  by  recovery,  the  femoral  vessels  lay 
exposed  in  the  base  of  a  large  slough  about  a  suppurating  bubo. 

The  incubation  period  in  plague  varies  between  three  and 
nine  days,  but  in  the  majority  of  cases  averages  about  five  or 
six.  It  seems  that  there  are  no  constant  prodromata,  and  the 
onset,  as  a  rule,  is  sudden,  marked  by  headache,  fever,  backache, 
and  a  general  feeling  of  malaise.  Vomiting  of  a  blood-stained 
fluid  has  been  observed  not  infrequently  at  the  onset,  a  phenome- 
non due  to  the  action  of  the  plague  toxin  in  the  mucous 
membrane  of  the  stomach  which,  at  autopsy,  is  nearly  always 
injected  and  ecchymotic.  In  Hong-Kong,  they  were  in  the 
habit  of  speaking  of  the  plague  facies.  which  Lowson  believes 
is  often  of  assistance  in  the  diagnosis  of  the  disease.  It  con- 
sists of  a  mixture  of  anxiety,  cyanosis,  and  dyspncea,  and  in 
mentioning  it  Lowson  says:  "Generally  speaking,  there  is 
something  indescribable  in  the  face  of  the  plague-stricken 
which  seems  to  help  your  diagnosis — an  expression  as  if  the 
sufferer  himself  knew  all  about  it,  and  his  inner  conscious- 
ness had  left  its  mark  upon  his  features."  There  is  something 
quite  characteristic  about  the  plague  tongue,  which  has  a 
heavier  coating  than  in  typhoid  fever  and  is  considerably 
clearer  about  the  margins.  Soon  the  coating  turns  black  and 
sordes  often  cover  the  teeth  and  lips.  After  the  onset  the 
fever  usually  rises  rapidly  and  reaches  its  maximum  in  from 
12  to  24  hours.  The  common  temperature  ranges  from  103°  to 
105°  F.,  but  cases  with  a  fever  as  high  as  108°  are  not  infre- 
quently observed. 

The  patient  soon  after  the  onset  shows  evidence  of  great 
prostration.  The  pulse,  at  first,  is  full  and  bounding,  and 
later  becomes  feeble  and  collapsed.  Dicrotism  is  very  common, 
and  the  heart,  in  the  majority  of  cases,  needs  repeated  stimu- 
lation to  overcome  the  cyanosis.  The  cardiac  symptoms  ob- 
served clinically  in  plague  cases  conform  in  general  to  the 
results  obtained  experimentally  by  the  injection  of  the  toxic 
nucleoprotein  of  the  Pest  bacillus  into  animals.  Lustig  and 
Galeotti  have  also  shown!  that  the  subcutaneous  injection  of 
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large  amounts  of  the  plague  toxin  into  animals  is  followed  03 
a  local  thrombosis  at  the  point  of  inoculation,  and  1l1.it  the 
blood-pressure  in  dogs  falls  rapidly  to  10-15  mm.  of  mercury, 
accompanied  by  a  progressive  diminution  in  the  force  and 
rhythm  of  the  heart-beats   soon  resulting  in  death. 

On  the  second  or  third  day,  the  cerebral  symptoms  usually 
appear:  these  consist  of  a  general  apathetic  condition  on  the 
part  of  the  patient,  coma  or  delirium  of  varying  degrees. 
During  this  period  it  is  often  difficult  to  get  the  patients  to 
take  nourishment,  and  the  attendants  must  resort  to  strategy 
or  rectal  feeding.  This  was  notably  the  case  with  Doctor 
Aoyama,  who  could  only  be  tricked  into  taking  nourishing 
draughts  by  appealing  to  his  politeness,  on  the  one  hand,  and 
his  patriotism  on  the  other,  by  alternately  toasting  Queen 
Victoria  and  the  Mikado  in  champagne,  milk  and  other  nour- 
ishing and  stimulating  beverages.     During  this  period  of  the 


ONE  OF  THE  PLAGUE  STREETS,  POONA. 


disease   symptoms   of    meningeal    involvement   and   cerebral 
hemorrhages  were  sometimes  observed. 

The  respiratory  symptoms  in  most  cases  consisted  of  a 
marked  hypostasis  owing  to  the  marked  cardiac  weakness;  but 
when  the  pneumonic  type  of  plague  was  present,  the  condition 
was  more  often  of  a  lobular  type.  In  uncomplicated  cases  the 
plague  bacillus  can  be  found  in  the  sputum,  bat  oftentimes  there 
is  present  a  mixed  infection  with  the  pneumococcus.  (Edema  of 
the  glottis  and  extensive  laryngitis  were  also  found  in  some  of  the 
Bombay  cases.  During  the  course  of  the  disease,  as  well  as  at 
the  onset,  vomiting  occurs  and  the  vomitus  in  such  cases  is 
stained  with  both  bile  and  blood.  The  spleen  is  palpable  and 
remains  so  during  the  course  of  the  disease.  There  is  always 
some  albumin  in  the  urine,  but  it  is  small  in  amount;  like- 
wise casts,  epithelial  debris,  and  occasionally  Plague  bacilli 
are  also  found.     In  general  the  disease  runs  its  course  in  five  or 


six  days,  but  the  fever  may  remain  elevated  for  weeks  especially 
in  cases  where  there  is  a  secondary  pyaemic  infection.  Death 
in  most  cases  occurs  from  heart  failure.  No  cases  of  reinfec- 
tion above  suspicion  have  been  reported,  but  relapses  are  not 
uncommon  during  convalescence  and  result  usually  from  local 
extension  from  the  original  focus  of  the  disease. 

Between  the  plague  in  China  and  India  there  are  many  points 
of  difference  which  depend,  it  seems,  partly  on  the  character  of 
the  natives.  In  China  the  pest  is  more  fatal  than  it  is  in  India, 
the  death-rate  among  the  Chinese  being  93  per  cent,  and  only 
about  82  per  cent  among  the  low-caste  Hindus,  who  are  the 
heaviest  sufferers  from  the  disease  in  India.  The  general 
standards  of  life  and  personal  hygiene  are  much  lower  among 
the  Chinese  than  they  are  among  the  Hindus ;  but  for  some 
reason  the  epidemics  are  so  much  greater  in  India  that  the  terri- 
ble effects  of  the  disease  are  more  obvious  and  its  many  horrors 
are  impressed  on  the  observer  by  the  magnitude  of  the  suffer- 
ings of  the  natives.  Since  the  first  outbreak  in  India,  in  1896-7, 
the  death-rate  has  constantly  increased  each  year,  until,  in 
1899,  more  than  50,000  people  died  of  plague  in  the  City  of 
Bombay   alone.     Moreover,  the  disease  has  now  spread  in  a 


PLAGUE   FUNERAL   IN   INDIA. 


large  part  of  India  and  has  appeared  in  Bengal.  Madras  and 
many  points  in  the  Bombay  Presidency.  The  really  serious 
part  of  the  question  is  that  apparently  it  is  still  on  the  increase, 
and  precisely  what  the  end  will  be  no  one  at  present  can  fore- 
tell. The  Colonial  Covernment.  however,  is  doing  all  in  its 
power  to  stamp  out  the  disease,  and  no  experiment  is  left  un- 
tried that  oilers  the  slightest  hope  of  solving  this  very  serious 
question. 

The  plague  measures  in  India  are  much  like  those  in  Hong- 
Kong  except  that  they  are,  perhaps,  not  quite  so  thorough. 
In  India  the  plague  authorities  have  had  to  fight  against  the 
bigotry,  opposition  and  animosity  of  the  native  who  gives 
far  more  trouble  to  the  sanitary  authorities  than  his  celestial 
neighbor.  Here  exist  the  ideal  conditions  for  the  spread  of  any 
disease;  namely,  overpopulation,  overcrowding,  malnutrition, 
unhealthy  environment  and  crude  and  unclean  methods  of 
living.  Under  these  conditions  the  energy  required  to  fight 
the  plague  in  India  has  been  tremendous  because  of  the  inertia 
of  the  vast  population,  which  even  looked  with  disfavor  on  the 
measures  meant  for  its  good.     In   Bombay  alone,  the  plague 
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expenses  for  the  first  year  of  the  epidemic  amounted  to  over 
fifteen  lakhs  of  rupees. 

<  lertain  facta  concerning  the  plague  epidemics  of  India  have 
been  more  fully  described  in  another  place  ;  *  but  the  methods 
of  treatment  employed  in  India  and  the  results  obtained  in 
their  use  are  of  the  greatest  importance.  No  effort  or  expense 
has  been  spared  bv  the  Indian  government  to  try  any  method 
that  offers  any  hope  of  relieving  the  distressing  com!  it  urns. 
To  this  end,  the  Bombay  Presidency  has  fitted  up  the  old 
government  house  at  Parel  as  a  plague  laboratory,  and  lure 
the  plague  prophylactic  of  Haffkine  and  Lustig's  Heilserum 
are  manufactured.  Yersin,  it  appears,  was  the  first  to  manu- 
facture a  serum  supposed  to  act  as  an  antitoxin  to  the  poisons 
produced  by  the  plague  bacillus.  Like  the  diphtheria  antitoxin 
it  was  made  on  the  assumption  that  the  plague  toxins  were 
soluble  products  of  the  growth  of  the  pest  bacillus  and  could 
be  obtained  from  filtered  fluid  cultures  of  the  organism.  The 
first  cases  treated  by  the  antitoxin  were  in  China  and  the 
results,  it  is  stated,  were  very  satisfactory.     Somewhat  later 


WARD  IN   POONA   PLAGUE   HOSPITAL.      THE   PATIENT  COVERED  WITH   A   BLANKET 
IS  DEAD 

several  plague  patients  at  the  Arthur  Roads  Hospital  in 
Bombay  were  inoculated  with  the  antitoxin,  but  the  results 
were  practically  negative;  so,  from  lack  of  both  results  and 
material,  further  experiments  with  Yersin's  serum  were  not 
undertaken.  In  the  Oporto  epidemic  Calmette  f  used  5 
serum  and  reports  excellent  results  with  it.  Two  facts,  how- 
ever, should  be  noted,  i.  >•..  that  the  number  of  cases  treated 
in  India  was  too  small  to  allow  any  conclusions  as  to  the  real 
value  of  the  antitoxin  as  a  therapeutic  agent  to  be  drawn,  and, 
on  the  other  hand,  that  the  cases  occurring  in  Portugal  were 
by  no  means  as  severe  or  fatal  as  those  among  the  natives  of 
Bombay. 

Then  some  time  later  Haffkine. %  making  experiments  along 

*  Barker  and  Flint.  "  A  Visit  to  the  Plague  Districts  of  India." 
New  York  Medical  Journal,  Feb.,  1900. 

t  Calraette  :  Presse  Medicate,  1899. 

%  Report  on  the  Outbreak  of  P.tibonic  Plague,  1896-97.  Bombav, 
1897. 


the  same  line  reported   to  the  health  commissioner  that  his 

efforts  to  obtain  an  antitoxin  for  plague  by  methods  similar  to 
those  used  by  Behring,  Kitasato  and  Rous  for  diphtheria  were 
unsuccessful  and  that  his  experiments  resulted  negatively. 
At  a  later  period  Lustig  and  (ialeotti§  had  a  similar  ex- 
perience, but  they  found,  however,  that  the  essential  toxin  was 
situated  in  the  body  of  the  plague  organism  and  wasof  the  nature 
of  a  "  nucleoprotein  toxique."  They  succeeded  in  isolating  this 
toxin  by  the  following  method:  A  three  days'  growth  of  the 
plague  bacillus  on  large  agar  plates  is  scraped  off  and  dissolved 
in  1  per  cent  KOII.  This  solution  is  filtered  and  acidulated 
with  dilute  acetic  acid,  whereupon  it  yields  an  abundant  white 
precipitate  which  is  washed  and  dried  and  in  this  state  can  be 
kept  indefinitely.  It  is  prepared  for  use  by  dissolving  in  a  dilute 
solution  of  sodium  bicarbonate  [0.5  per  cent].  This  )niclc<>- 
prolein  toxique\\  is  soluble  in  alkalis  and  insoluble  in  dilute 
acids.  In  general  it  gives  the  proteid  reactions  and  by  arti- 
ficial digestion  can  be  split  up  into  peptone  and  an  insoluble 
nuclein.     When  injected  experimentally  it  produces  the  symp- 
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tonis  which  we  have  already  described.  It  is  from  this  mccleo- 
prolehi  toxique  that  the  antitoxin  is  manufactured  by  injecting 
it  into  a  horse.  The  quantity  used  naturally  depends  a  good 
deal  on  the  condition  and  strength  of  the  animal.  Tin-  injec- 
tion is  followed  byaviolenl  reaction  at  the  site  of  inoculation  ; 
an  area  of  localized  oedema  half  as  large  as  a  man's  head  may 
persist  at  the  point  of  inoculation  for  many  days.  We  saw 
that  condition  in  one  of  the  horses  at  the  Parel  Laboratory 
in  Bombay.  These  large  injections  are  repeated  as  often  as 
the  condition  of  the  horse  permits  until  the  required  degree 
of  immunity  is  produced.  Then  the  serum  is  withdrawn  and 
prepared  in  the  usual  way.  As  yet  the  number  of  antitoxic  units 
hae  not  been  determined  by  animal  titration,  ami  the  prepara- 
tion of  the  serum  in  large  quantities  has  only  just  begun.  The 
complete  reported  results  thus  far  include  175  inoculations, 
with  100  deaths,  and  75  recoveries,  or  a  mortality  of  57.30  per 


^  Lustig  and  Galeotti :  Lo  .Sperimentale,  189S. 

I  Galeotti :  Arch,  des  Sciences  Biologiques.     Tome  VIII,  1899. 


J  26 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


[No.  111. 


cent.  Thus,  the  mortality  for  plague  averages  about  73.70, 
so  that,  at  present,  the  serum  saves  about.  1 6  per  cent  of  the  cases. 
In  these  inoculations  the  cases  were  not  selected  but  were  taken 
as  they  came,  and  included  IS  in  which  dissolution  was  immi- 
nent. After  the  injection  a  hypothermic  action  was  noted  which 
seems  in  plague  cases  to  be  a  specific  reaction,  as  it  was  never 
obtained  when  people  who  were  not  suffering  with  plague  were 
inoculated.  At  times  considerable  prostration  seemed  to  follow 
the  injection  and  a  slight  increase  in  the  cardiac  weakness  so 
that  caffein,  camphor  or  ether  were  often  given  with  the  anti- 
toxin. After  the  second  injection  there  was  an  amelioration 
of  the  conditions.  The  antitoxin,  according  to  Galeotti,  acts 
in  a  manner  exactly  opposite  to  the  nuchoprotein  toxique. 
The  pulse  becomes  less  frequent  and  the  dicrotism  disappears; 
there  is  an  augmentation  in  the  force  of  the  heartbeat,  while 
the  buboes,  at  the  same  time,  become  less  painful,  and  any 
tendency  to  suppuration  is  arrested.  Bacilli,  moreover,  tend 
to  disappear  from  the  blood.  In  pneumonic  cases  and  in  the 
severer  gastro-intestinal  infections,  the  antitoxin  in  its  present 
strength  apparently  has  no  effect. 
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Soon  after  the  outbreak  of  plague  in  India  M.  Haffkine, 
formerly  of  the  Pasteur  Institute,  who  had  been  at  work  in 
India  on  some  problems  concerning  cholera,  began  the  prepar- 
ation of  a  prophylactic  against  plague.*  The  principle 
involved  in  the  preparation  of  that  fluid  is  similar  to  that  fol- 
lowed by  Lustig  somewhat  later  in  the  manufacture  of  his 
Heilserum ;  namely,  that  the  plague  toxin  resides  in  the  body  of 
the  pest  bacillus,  and  cannot  be  obtained  from  the  soluble 
products  of  its  growth.  The  preparation  of  the  Haffkine 
prophylactic  fluid  is  now  carried  on,  on  a  large  scale,  in  Bombay ; 
and  it  is  shipped  all  over  India  and  to  many  other  parts  of  the 
world.  At  present  the  prophylactic  meets  with  great  opposition 
from  the  natives,  especially  the  Hindus,  who  will  not  submit 
to  inoculation  because  the  fluid  contains  meat,  and  thus  offends 
one  of  their  most  cherished  religious  principles.     To  meet  this 


*  Haffkine  :  Ttie  plague  prophylactic.  Ind.  Med.  Gazelle,  June 
1897. 

Remarks  on   the  plague  prophylactic   fluid.     Brit.   Med. 

Jour.,  1897,  Vol.  II. 


objection  an  effort  is  being  made  to  procure  a  medium  on 
which  to  grow  the  organisms  from  a  substratum  gluten  and 
other  substances  free  from  meat  extracts. 

The  manufacture  of  the  prophylactic  is  quite  simple,  and 
through  the  kindness  of  Dr.  Melne,  who  had  charge  of  the 
Parel  Laboratory  in  Haffkine's  absence,we  were  able  to  follow  the 
prophylactic  through  the  various  stages  of  its  preparation. 
A  kilogram  of  finely  chopped  goat's  flesh,  after  macerating  in 
hydrochloric  acid,  is  placed  in  an  autoclave  and  heated  for  six 
hours  under  a  pressure  of  three  atmospheres.  This  is  then 
filtered  and  neutralized  with  KOII  and  diluted  up  to  three  litres, 
when  it  becomes  the  medium  in  which  the  plague  bacillus  is 
grown.  Some  plague  material  is  put  into  these  flasks  and 
the  bacillus  is  identified  by  what  Haffkine  has  described  as 
the  stalactitic  growth.  If  such  cultures  rest  absolutely  un- 
disturbed for  five  or  six  days,  after  being  inoculated  on  the 
surface,  fine  delicate  thread-like  processes  can  be  seen  hanging 
from  the  surface  into  the  depths  of  the  bouillon  which  have  a 
very  strong  resemblance  to  the  stalactites  that  hang  from  the 
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roof  of  a  grotto.  This  growth,  according  to  Haffkine,  is  path- 
ognomonic of  the  plague  bacillus,  and  the  purity  of  such  a 
culture  can  be  tested  microscopically.  The  culture  is  put  into 
a  Pasteur  flask,  from  which  a  large  series  of  3-litre  flasks  are 
inoculated  after  it  is  certain  that  the  original  culture  is  un- 
contaminated.  These  are  grown  in  a  huge,  darkened  room, 
containing  long  tables  on  which  hundreds  of  these  3-litre 
flasks  rest.  Owing  to  the  high  mean  temperature  thermostats 
are  unnecessary  in  India.  To  make  the  prophylactic  it  is 
necessary  to  get  repeated  crops  of  the  stalactites  in  each  flask 
and  to  keep  the  surface  inoculated  ;  a  small  amount  of  sterile 
'•ghee,"  a  sort  of  clarified  butter,  which  floats  on  the  sur- 
face and  always  contains  after  the  original  inoculation 
a  few  bacilli,  is  added  so  that  after  repeated  shakings  the 
surface  of  the  culture  is  always  reinoculated.  In  this  way 
five  or  six  crops  of  stalactites  are  obtained  before  the  serum 
is  finished,  and  this  takes,  as  a  rule,  about  six  weeks.  After 
agitating  the  flasks,  the  little  clumps  of  bacilli  sink  slowly  to 
the  bottom  and  anew  surface  growth  slowly  appears.  The 
culture  is  killed   by  immersion  in  a  constant  water-bath  at 
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70°  C.  for  three  hours  when  some  carbolic  acid  or  thymol  is 
added,  and  while  care  is  taken  to  keep  it  well  shaken  the  prophy- 
lactic is  decanted  into  small  bottles  and  is  then  ready  for  use. 
The  usual  dose  of  the  plague  prophylactic  was  about  2  cm., 
but  at  Hubli.  where  it  was  used  most  extensively,  Leumann  * 
was  in  the  habit  of  using  a  greater  quantity  at  each  injection, 
lie  always  took  into  consideration,  however,  the  age  and  phys- 
ical condition  of  the  patient  in  making  the  inoculations.  An 
ordinary  antitoxin  syringe  is  used  for  this  purpose  and  the 
injection  made  well  into  the  subcutaneous  tissue.  Injections 
into  the  skin  are  apparently  more  painful  than  those  made 
well  below  the  coriuin.  After  two  inoculations  with  tin- 
plague  prophylactic  the  blood  of  the  patient  usually  gave 
the  YVidal  reaction.  This,  however,  is  not  obtained  so  readily 
after  a  single  protective  injection.  Leumann  allows  from  14 
to  20  days  to  elapse  between  the  first  and  second  injections, 
and  regards  the  constitutional  reaction  of  headache,  fever 
and  malaise  as  more  important  than  the  agglutination  test. 
Extremes  of  age  do  not  seem  to  affect  the  value  of  the  inoc- 
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ulation,  as  on  one  occasion  a  child  10  days  old  was  inoculated 
while  on  another,  a  woman  of  90  was  protected  against  the 
Women  as  far  advanced  in  pregnancy  as  the  seventh 
month  were  inoculated  without  the  occurrence  of  any  un- 
favorable symptoms,  a  fact  which  is  rather  interesting  when 
one  considers  that  all  pregnant  women  taking  the  disease 
itself  abort.  To  avoid,  as  far  as  possible,  the  injection  of  the 
protein  in  the  incubation  stage  of  the  disease,  it  was  regarded 
a  safe  rule  not  to  inoculate  any  one  with  a  temperature  of 
100°  F.  until  it  was  certain  that  he  was  not  suffering  from  the 
plague. 

Since  it  has  now  been  generally  recognized  that,  under  the 
conditions  which  obtain  in  India,  the  hygienic  and  sanitary 
measures  have  little  or  no  effect  in  influencing  the  course  of 
the  epidemic  or  lessening  the  mortality  from  the  disease,  the 
results  obtained  at  Hubli  have  been  most  successful  and  grati- 
fying. In  all  some  78,000  inoculations  were  done  in  ;i 
of  four  months  in  Hubli.  in  the  province  of  Dharwar,  many  of 

*  Report  No.  7569,  of  1898. 


which  were,  however,  on  the  inhabitants  of  the  outlying  districts 
and  villages.  It  seems  that  the  double  inoculations  have  a 
greater  protective  power  against  the  disease  than  single  in- 
jections of  the  prophylactic,  which  statistically  is  shown  to 
amount  to  10  per  cent  of  the  total  mortality  among  the  inoc- 
ulated. But  in  Dharwar  the  results  were  even  better  than  at 
Hubli;  for  there  were,  among  4,926  single  inoculations,  45 
cases  and  15  deaths;  and  in  3,387  double  inoculations,  2  cases 
and  1  death. 

Moreover,  among  these  inoculations  were  undoubtedly 
included  some  cases  where  the  prophylactic  was  given  to  those 
in  the  incubation  period  of  the  disease.  Hubli,  where  the 
Haffkine  serum  received  its  first  large  and  comprehensive  test, 
is  a  mercantile  town  of  about  50,000  inhabitants.  It  was 
attacked  by  the  pest  at  the  beginning  of  the  monsoon  rains, 
and  the  average  monthly  rainfall  between  October  and  April 
reached  28  inches.  Although  a  large  health  camp  was  estab- 
lished, and  as  many  plague  regulations  as  possible  were  put  in 
force,  it  was  evident  that  the  authorities  could  not  cope  with 
the  epidemic,  so  they  determined  to  make  a  thorough  test  of 
the  prophylactic.  Mr.  Cappell,  the  collector  of  Dharwar.  says  : 
'•If  this  experiment  had  failed,  the  mortality,  judged  by  the 
actual  mortality  among  the  uninoculated,  would  have  been 
appalling.  All  possible  sanitary  measures  in  the  shape  of 
disinfection,  unroofing  of  houses,  and  segregation  were  applied 
concurrently  with  the  inoculation  as  the  government  is  already 
aware;  but  the  rate  of  mortality  among  those  who  held  back  from 
inoculation  rose  at  one  time  to  a  height  which,  1  believe  has 
never  been  approached  elsewhere— standing  in  the  third  week 
of  September  at  the  figure  of  657  per  thousand  per  week." 

The  duration  of  the  protection  afforded  by  the  serum  could 
not  be  definitely  determined,  although  the  majority  of  the 
citizens  were  protected  for  at  least  5  months.  In  69  house- 
holds, all  of  the  inoculated  members  escaped  the  disease  while 
some  of  the  uninoculated  in  the  families  succumbed  to  the 
disease.  Perhaps  a  more  conclusive  idea  of  the  scopie  of  the 
enormous  experiment  may  be  gathered  from  the  appended  table, 
which  shows  that  at  only  one  period  did  the  non  inoculated 
have  a  percentage  advantage  over  the  inoculated  in  the 
mortality  tables  and  that  was  when  the  epidemic  was  not 
severe  and  the  number  of  the  inoculated  was  low. 
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A  STUDY  OF  CHRISTIAN  SCIENCE. 

Bv  Harry  T.  Marshall,  M.  I) ,  Fellow  in  Pathology,   The  Johns  Hopkins  University. 


As  it  is  useful  and  interesting  in  the  field  of  medicine  to 
examine  into  the  conditions  and  causes  of  diseases,  not  only 
for  the  object  of  curing  them,  but  in  order  to  understand  the 
reasons  for  their  existence;  so,  in  the  same  way  is  it  profitable 
to  examine  those  products  of  civilization  which  may  well  be 
considered  diseased,  not  treating  them  as  things  of  no  interest, 
Inn  as  curious  pathological  products,  whose  origin  and 
condition  it  is  worth  while  to  investigate,  and  whose  causes  are 
of  interest  because  they  show,  to  a  certain  extent,  the  workings 
of  the  human  mind. 

Particularly  must  we  remember,  that,  however  irrational  and 
absurd  the  condition  may  be,  it  is  still  the  result  of  definite, 
actual  forces,  which  can  be  studied  and  treated  reasonably,  in 
just  the  same  way  that  the  problems  presented  by  a  fever  or  an 
inflammation  can  be  handled. 

This  evening  we  will  consider  one  of  the  pathological 
conditions  affecting  society — a  condition  not  unlike  insanity, 
but  a  condition  that  affects  a  very  large  part  of  the  community, 
that  appears  to  have  a  strong  foothold,  which  is  powerful  from 
the  number,  character  and  wealth  of  those  affected  by  it,  and 
which  is  a  menace  to  the  health  and  safety  of  the   community. 

In  my  paper  this  evening  I  will  consider  various  features  of 
Christian  Science. 

Christian  Science  originated  in  1866,  the  "discoverer"  being 
Mrs.  Mary  Moss  Baker  Glover  Patterson  Eddy.  For  upwards 
of  ten  years  she  developed  the  system,  gradually  gaining 
adherents  among  her  acquaintances  and  finally  in  1875  she 
published  her  book, "  Science  and  Health  with  Key  to  the 
Scriptures."  This  marks  the  official  beginning  of  the  "  Science." 
Since  that  time,  largely  owing  to  the  energy  and  zeal  of  Mrs. 
Eddy,  the  number  of  her  followers  has  been  increasing  with 
great  rapidity  and  her  "  discovery"  has  been  spread  over  one- 
half  the  world.  At  the  present  day  the  rate  of  increase  is  very 
high,  and  Christian  Science  is  constantly  being  disseminated  in 
fresh  quarters.  The  following  figures  may  give  some  idea  of 
the  present  strength  of  the  movement: 

The  rate  of  increase  is  said  to  be  40  per  cent  per  annum, 
with  a  monthly  addition  of  5  to  7  churches.  In  December, 
L899,  the  "Christian  Science  Journal"  gave  a  list  of  all  the 
Christian  Science  churches  numbering  at  that  time  about  370, 
distributed  among  350  odd  cities.  In  addition,  there  were 
about  100  less  completely  organized  congregations,  over  100 
Christian  Science  reading-rooms,  and  30  odd  Institutes  or 
Academies  where  Christian  Science  is  taught.  There  are  two 
magazines,  and  many  publications  at  irregular  intervals.  The 
churches  are  found  in  nearly  every  State  in  the  Union,  in 
Canada,  England,  France,  Germany,  Australia,  Hawaii  and 
other  places.  Boston  and  Chicago,  however,  are  the  two 
greatest  Christian  Science  strongholds.  The  Mecca  of  Chris- 
tian Scientists  is  the  church  in  Boston,  erected  in  1894,  at  a 
cost  of  over  $200,000.  The  expense  was  defrayed  by  subscrip- 
tion, and  it  is  said  that,  so  liberal  were  the  contributions  that 
about  $50,000  had  to  be  returned. 

It  is  claimed  that   L,000,000  people  have  received  Christian 


Science  treatment,  that  the  number  of  professed  followers  is 
400,000  to  500,000  in  the  United  States,  and  that  there  are  as 
many  more  who  are  influenced  by  Christian  Science  but  do 
not  openly  adopt  the  faith.  Carol  Norton  claims  2,000,000 
followers  for  Mrs.  Eddy.  In  Maryland  there  are  500  actual 
members  enrolled,  and  from  1000  to  1500  people  who  occasion- 
ally employ  the  Christian  Science  healers. 

A  noteworthy  fact  is  that  the  ignorant  and  uneducated 
classes  furnish  but  a  small  proportion  of  Christian  Scientists, 
while  the  vast  majority  of  them  are  people  who  have  had  good 
educations  and  who  might  reasonably  be  expected  to  think  ; 
people,  moreover,  who  constantly  come  into  contact  with  others 
of  discrimination  and  at  times  with  thoseof  intellectual  ability. 
Furthermore,  Christian  Scientists,  with  few  exceptions,  are 
drawn  from  those  who  can  add  at  least  a  moderate  amount  to 
the  wealth  of  the  church. 

Except  for  a  very  limited  number  of  converts  among  the 
inhabitants  of  our  jails,  I  have  never  heard  of  Christian 
Science  being  carried  to  the  poor.  Other  observers  have 
commented  upon  this  fact. 

The  only  life  of  Mrs.  Eddy  that  I  can  find  was  apparently 
written  by  a  Christian  Scientist.  She  is  of  an  old  New  England 
family  and  is  now,  according  to  common  report,  about  80  years 
of  age  and  in  feeble  health.  She  is  of  a  strongly  religious 
temperament,  and  from  childhood  has  been  fond  of  such 
subjects  as  metaphysics,  moral  science,  philosophy  and  logic. 
She  has  always  been  positive  in  her  own  opinions,  and  at  12 
years  would  not  yield  her  views  concerning  some  religions  tenets 
when  she  was  admitted  to  the  Congregational  Church. 

She  was  married  in  1843  to  Col.  George  Washington  Glover 
of  South  Carolina,  who  died  a  year  later,  leaving  her  with  one 
child.  Her  second  husband  was  named  Patterson.  From  him 
she  was  divorced,  dropped  his  name,  and  Christian  Scientists 
never  mention  him.  He  was  her  husband  at  the  time  of  the 
"discovery"  of  Christian  Science.  Her  third  husband  was 
Dr.  Asa  Eddy,  who  died  in  1882. 

She  is  said  to  have  written  extensively  in  prose  and  verse, 
under  a  noni  de  plume  ;  in  addition,  she  has  written  copiously 
about  Christian  Science  and  has  composed  some  hymns.  Her 
most  important  Christian  Science  writings  are:  "  Science  and 
Health  with  Key  to  the  Scriptures,"  and  "Miscellaneous 
Writings." 

Mrs.  Eddy  was  at  one  time  a  homoeopathic  practitioner;  she 
is  an  ardent  advocate  of  woman's  rights,  has  remarkable  energy 
and  zeal,  and  not  only  has  the  most  implicit  faith  in  herself 
and  her  mission,  but  inspires  her  disciples  with  the  same 
faith. 

As  is  natural  in  the  case  of  a  person  so  much  before  the 
public,  there  are  unpleasant  rumors  as  to  her  early  life. 

Common  report  has  it  that  Mrs.  Eddy  was  very  poor  before 
she  "  discovered  "  Christian  Science.  At  present  she  has  a 
palatial  home  in  Boston ;  another  at  Concord  :  she  has  given 
munificently  to  her  son,  and  is  said  to  donate  $80,000  per 
annum  to  charities. 
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The  origin  of  Christian  Science  is  described  as  follows : 

Mrs.  Eddy  was  always  a  student  of  the  Bible,  but  never 
could  understand  why  God's  healing  and  consoling  gospel 
could  give  her  no  help  in  her  sicknesses  and  feeble  health,  even 
Enough  she  was  always  religious.  The  answer  came  in  1866  at 
Lynn.  "In  company  with  her  husband,  she  was  returning 
from  an  errand  of  mercy,  when  she  fell  upon  the  ice,  and  was 
carried  helpless  to  her  home.  The  skilled  physicians  declared 
that  there  was  absolutely  no  hope  for  her,  and  pronounced  the 
verdict  that  she  had  but  three  days  to  live.  Finding  no  hope 
and  no  help  on  earth,  she  lifted  her  heart  to  God.  On  the 
third  day.  calling  for  her  Bible,  she  asked  the  family  to  leave 
the  room.  Her  Bible  opened  to  the  healing  of  the  palsied  man 
i.Matt.  ix.  V).  The  Truth  which  set  him  free,  she  saw:  the 
Power  which  gave  him  strength,  she  felt:  the  Life  Divine 
which  healed  the  sick  of  the  palsy,  restored  her,  and  she  rose 
from  the  bed  of  pain,  healed  and  free.  "When  she  walked  into 
the  midst  of  the  family,  they  cried  out  in  alarm,  thinking  that 
she  had  died  and  that  they  beheld  her  ghost:  this  miraculous 
restoration  dates  the  birth  of  Christian  Science." 

From  the  foregoing  outline  it  is  evident  that  Christian 
Science  is  something  more  than  an  empty  fad;  nor  can  we 
dismiss  it  as  humbug.  We  must  take  it  for  what  itis — a  strong 
and  growing  movement,  commanding  the  energy,  enthusiasm 
and  financial  backing  of  a  large  and  influential  contingent  of 
our  fellow  beings  and  working  for  ends  that  are  contrary  to  our 
ideas  of  progress  and  enlightenment.  What,  then  is  Christian 
Science?  "What  are  its  ideals  and  ideas?  What  r61e  does  it 
purpose  to  fill  in  the  play  of  human  life  ?  and  what  is  its  raison 
d'etre  ' 

The  following  account  of  Christian  Science  is  based  upon 
Mrs.  Eddy's  text-book — which  her  disciples  hold  equally  as 
sacred  as  the  Bible,  upon  lectures  by  Carol  Norton  and  others, 
and  upon  information  very  kindly  furnished  me  by  Mr. 
Hermann  Hering,  Christian  Scientist  of  this  city. 

.Mr.  Hering  has  very  courteously  devoted  considerable  time 
to  explaining  to  me  various  Christian  Science  doctrines,  and 
has  furnished  me  with  all  the  data  respecting  the  organization, 
religious  customs,  the  Christian  Science  college,  &c. 

As  its  fundamental  object,  the  text-book  advances  new  ideas 
concerning  the  nature  and  origin  of  sin,  of  sickness  and  of 
death,  and  purposes  to  abolish  them  entirely. 

The  ideas  concerning  sin,  sickness  and  death  are  corollaries 
to  the  conclusions  as  to  the  ultimate  nature  of  God,  of  the 
human  intellect  and  of  matter. 

The  central  thoughts  of  Christian  Science  are  contained  in 
the  following  quotation  from  the  text  book  (p.  7): 

"  The  fundamental  propositions  of  Christian  Science  are  sum- 
marized in  the  four  following,  to  me,  self-evident  propositions. 
Even  if  read  backward,  these  propositions  will  be  found  to 
agree  in  statement  and  proof. 

1.  God  is  all  in  ail. 

J.  Cod  is  good.     Good  is  Mind. 

3.  God,  Spirit,  being  all,  nothing  is  matter. 

4.  Life,  God,  omnipotent  Good,  deny  death, evil,  sin. disease. 
—  Disease,  sin,  evil,  death,  deny  Good,  omnipotent  God,  Life." 

To  put  it  less  epigrammatically :     God  is  not  merely  the 


Creator  and  Controller  of  the  Oniverse.  lie  is  the  Universe. 
Every  portion  of  the  Universe  is  a  portion  of  God.  God  is  not 
a  personal  God.  To  make  Him  personal,  they  say,  would  be  to 
make  him  Unite.  He  is  conceived  of  as  Spirit;  universal  Spirit, 
or  Divine  .Mind. 

The  most  difficult  task  in  Christian  Science  is  to  obtain  a 
clear  conception  of  the  human  intellect  or  soul.  The  following 
quotation  may  serve  to  give  the  Christian  Scientists'  meaning 
of  the  term. 

It  may  be  prefaced  that  intellect,  thought,  will,  sensation 
&c,  are  collected  under  the  term  ''mortal  mind"' — a  term 
frequently  appearing  throughout  the  book  with  various  signifi- 
cations.    To  quote  (pp.  9-10): 

"SCIENTIFIC  DEFINITION  OF  MORTAL   JUNO. 

First  Degree :  Depravity. 

Physical:  Passions  and  appetites,  fear,  depraved  will,  pride, 
envy,  deceit,  hatred,  revenge,  sin,  disease,  death. 

Second  Degree :  Evil  disappearing. 

Moral :  Honesty,  affection,  compassion,  hope,  faith,  meekness, 
temperance. 

Third  Degree:  Spiritual  salvation. 

Spiritual:  Faith,  wisdom,  power,  purity,  understanding, 
health,  love. 

In  this  third  degree  mortal  mind  disappears." 

To  put  it  in  another  way.  There  are  two  forces  acting  upon 
man.  Primarily  man  is  a  part  of  God,  is  controlled  by  God, 
and  all  that  he  does  is  right  and  a  part  of  divine  harmony. 
But  in  some  way — how,  it  is  not  clear — a  second  force  begins  to 
act.  This  force  is  defined  as  "mortal  mind."  This  mortal 
mind,  though  endowed  with  powers  to  be  stated  below,  has  no 
real  existence,  but  is  only  a  false  impression.  At  times  this  force 
is  obedient  to  the  Divine  Mind  controlling  man,  and  acts  in 
unison  with  it,  but  at  other  times,  mortal  mind  becomes  antag- 
onistic to  Divine  Mind.  When  mortal  mind  is  not  in  accord 
with  Divine  Mind,  various  departures  from  divine  harmony 
result.  These  departures  are  not  products  of  Divine  Mind,  but 
creations  of  mortal  mind,  and  it  is  these  creations  of  mortal 
mind  that  make  up  every  ill  that  man  is  heir  to.  These  ills  are 
summarized  as  sin,  sickness  and  death.  But  mortal  mind  does 
more.  It  is  responsible  for  every  departure  from  perfection  that 
is  to  be  found  in  the  animal  and  vegetable  kingdom,  not  only 
at  the  present  day,  but  through  all  the  ages.  Mrs.  Eddy's 
definition  of  mortal  mind  is  (p.  583)  : 

"  Mortal  Mind.  Nothing,  claiming  to  be  something,  for  Mind 
is  immortal ;  mythology  ;  error  creating  other  errors ;  a  suppo- 
sitional material  sense,  alias  the  belief  that  sensation  is  in  mat  ter, 
which  is  sensationless ;  a  belief  that  life,  substance  and  intel- 
ligence are  in  and  of  matter  :  the  opposite  of  Spirit,  and  there- 
fore the  opposite  of  Good,  or  God;  the  belief  that  life  has  a 
beginning,  and  therefore  an  end  ;  the  belief  that  man  is  the 
offspring  of  mortals:  the  belief  that  there  can  be  more  than 
one  creator:  idolatry  :  the  subjective  states  of  error;  material 
senses;  that  which  neither  exists  in  Science,  nor  can  be  recog- 
nized by  the  spiritual  sense:  -in  ;  sickness;  death." 

This  brings  us  to  the  Christian  Science  conception  of 
matter. 
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Not  only  is  mortal  mind  the  direct  cause  of  every  evil  as 
above  described— it  has  further  activity.  The  conception  of 
God  as  Spirit,  and  of  God  as  actually  constituting  the  universe, 
necessitates  the  further  conception  that  the  universe  is  spirit  : 
in  other  words,  that  there  is  no  such  entity  as  matter,  and  it 
is  said  that  "  Matter  is  a  subjective  state  of  mortal  mind  evolved 
iu  belief  by  false  material  sense"  (p.  2). 

The  formal  definition  of  matter  is  (p.  582) : 

••Matter.  Mythology  ;  mortality  ;  another  name  for  mortal 
mind  ;  illusion  ;  intelligence,  substance  and  life  in  non-intel- 
ligence and  mortality ;  life  resulting  in  death,  and  death  in  life ; 
sensation  in  the  sensationless  ;  mind  originating  in  matter;  the 
opposite  of  Truth  ;  the  opposite  of  Spirit ;  the  opposite  of  God ; 
that  of  which  immortal  Mind  takes  no  cognizance;  that  which 
mortal  mind  sees,  feels,  hears,  tastes,  and  smells  only  in  belief." 

Carol  Norton,  a  member  of  the  International  Board  of 
Lectureship  of  the  Mother  Church  of  Christian  Science  in 
Boston,  Mass.,  says  that  matter  is  but  an  externalization  of  the 
human  mind,  and  can  be  governed  by  Mind. 

Now,  starting  with  the  concej3tions  that  the  universe  is  God 
the  Spirit,  and  that  everything  else  is  evil  and  the  result  of  the 
action  of  mortal  mind,  how  is  Christian  Science  to  pass  from 
the  clouds  of  speculation  to  the  field  of  practical  life  ? 

The  step  is  simple. 

No  matter  what  may  be  the  manifestation  of  mortal  mind,  it 
can  always  be  rendered  negative  by  creating  a  firm  belief  in  the 
reality  of  Divine  Mind,  and  at  the  same  time  just  as  firm  a 
disbelief  in  the  existence  of  mortal  mind  and  its  products. 

The  firmer  these  beliefs,  the  more  completely  can  the  mani- 
festations of  mortal  mind  be  overcome. 

What  is  the  method  by  which  this  is  accomplished  ? 

A  believer,  or  Christian  Science  Healer,  sits  beside  the 
afflicted  one  and,  as  it  is  said,  argues  the  false  impression  away, 
replacing  it  by  the  true  belief.  The  argument,  consists  not  in 
reasoning,  but  in  the  positive,  confident  and  oft-repeated 
declaration  of  the  non-existence  of  the  disease  and  of  the  totality 
of  Divine  Mind. 

This  is  continued  as  long  as  it  is  considered  necessary  and 
in  addition  the  healer,  or  both  patient  and  healer,  read  from 
Mrs.  Eddy's  book. 

The  following  selections  from  the  text-book  describe  the 
method  of  practice,  and  illustrate  the  Christian  Scientist  point 
of  view  : 

(pp.  110-11)  "Always  begin  your  treatment  by  allaying  the 
fear  of  patients.  Silently  reassure  the  patient  as  to  his  exemption 
from  disease  and  danger.  Watch  the  result  of  this  simple  rule 
of  Christian  Science,  and  you  will  find  that  it  alleviates  the 
symptoms  of  every  disease.  If  you  succeed  in  wholly  removing 
the  fear,  your  patient  is  healed.  The  great  fact  that  God  wisely 
governs  all,  never  punishing  aught  but  sin,  is  your  standpoint, 
whence  to  advance  and  destroy  the  human  fear  of  sickness. 
Plead  the  case  in  Science  and  for  Truth,  mentally  and  silentlv. 
You  may  vary  the  arguments,  to  meet  the  peculiar  or  general 
symptoms  of  the  case  you  treat;  but  be  thoroughly  persuaded 
in  your  own  mind,  and  you  will  finally  be  the  winner. 

You  may  call  the  disease  by  name  when  you  mentally  deny 
it;  but  by  naming  it  audibly,  you  are  liable  to  impress  it  upon 
the  thought To  prevent  disease  or  to  cure  it  mentally, 


let  Spirit  destroy  this  dream  of  sense Argue  with  the 

patient  (mentally,  not  audibly)  that  he  has  no  disease,  and 
conform  the  argument  to  the  evidence.  Mentally  insist  that 
health  is   the   everlasting  fact,    and    sickness    the   tempoi;.! 

falsity If  the  case  is  that  of  a  young  child  or  an  infant, 

it  needs  to  be  met  mainly  through  the  parent's  thought,  silently 
or  audibly,  on  the  basis  of  Christian  Science." 

(pp.  422-423)  "If  the  case  to  be  treated  is  consumption,  take 
up  the  leading  points  included  (according  to  belief)  in  this 
disease.  Show  that  it  is  not  inherited  ;  that  inflammation, 
tubercles,  hemorrhage,  and  decomposition  are  beliefs,  images  of 
mortal  thoughts,  superimposed  upon  the  body;  that  they  are 
not  the  Truth  of  man  ;  that  they  should  be  treated  as  error,  and 
put  out  of  thought.  Then  these  ills  will  disappear.  If  the  lungs 
are  disappearing,  this  is  but  one  of  the  beliefs  of  mortal  mind. 
Mortal  man  will  be  less  mortal,  when  he  learns  that  lungs  never 
sustained  existence, and  can  never  destroy  Cod,  Who  is  our  life. 
When  this  is  understood  mankind  will  be  more  Godlike.  What 
if  the  lungs  are  ulcerated  ?  God  is  more  to  a  man  than  his  lungs  ; 
and  the  less  we  acknowledge  matter  or  its  laws,  the  more 
immortality  we  possess." 

(pp.  46-47)  "  You  say  a  boil  is  painful ;  but  that  is  impossible, 
for  matter  without  mind  is  not  painful.  The  boil  simply  mani- 
fests your  belief  in  pain,  through  inflammation  and  swelling; 
and  you  call  this  belief  a  boil." 

(p.  48)  "  When  the  sick  recover  by  the  use  of  drugs,  it  is  the 
law  of  a  general  belief,  culminating  in  individual  faith,  which 
heals  ;  and  according  to  this  faith  will  the  effect  be." 

(p.  51)  "  Mortal  mind  confers  the  only  power  a  drug  can 
ever  possess." 

(p.  369)  "  A  physical  diagnosis  of  disease — since  mortal  mind 
must  be  its  cause,  if  it  exists — generally  has  a  tendency  to 
induce  disease." 

(p.  411)  "The  daily  ablutions  of  an  infant  are  no  more 
natural  or  necessary,  than  would  be  the  process  of  takingafish 
out  of  water  every  day.  and  covering  it  with  dirt,  in  order  to 
make  it  thrive  more  vigorously  thereafter  in  its  native  element." 

(p.  67)  "  When  there  are  fewer  doctors,  and  less  thought  is 
given  to  sanitary  subjects,  there  will  be  better  constitutions  and 
less  disease." 

This  may  serve  to  give  some  idea  of  what  Christian  Science 
is.  By  applying  these  beliefs  the  Christian  Scientist  under- 
takes to  turn  the  criminal  to  the  path  of  righteousness,  and  give 
health  and  vigor  to  the  weak  and  suffering,  and  eventually,  to 
bring  the  world  to  a  condition  devoid  of  wickedness  and 
disease,  with  a  final  triumph  over  death. 

In  a  schematic  way  I  have  presented  the  essentials  of 
Christian  Science  and  it  is  evident  that  there  are  two  main 
points  of  view  from  which  it  can  be  considered.  I.  Christian 
Science  as  a  religion,  and  a  philosophy,  including  its  applica- 
tion to  every-day  life.  2.  Christian  Science  as  a  system  of 
medicine. 

1.    CHRISTIAN   SCIENCE   AS   A    RELIGION. 

Mrs.  Eddy  constantly  claims  that  Christian  Science  is  pure 
Christianity;  that  the  teachings  of  our  Lord  were  only  half 
understood  by  the  Disciples,  and  that  the  early  Christians  soon 
lost  completely  the  true  idea  of  Christianity,  and  that  it  was 
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only  through  her  "discovery"  in  ls66  that  the  full  and  true 
meaning  of  Christ's  Doctrine  was  given  to  the  world. 

It  is  needless  to  discuss  how  much  of  Christianity  their 
religion  does,  in  fact,  contain.  It  is  enough  to  note  that  they 
believe  in  the  one  Spirit,  constituting  and  controlling  the 
universe  and  all  the  forces  and  powers  therein.  Moreover, 
they  believe  in  Mrs.  Eddy  as  the  modern  prophetess,  or  inter- 
preter to  man  of  the  meanings  of  God.  Her  authority  is 
almost  absolute.  Every  word  that  she  says  is  accepted  by  the 
Church  without  question  as  an  ipse  dixit  utterance.  Her 
position  is  not  unlike  that  of  the  Pope's  during  the  Middle 


She  is  referred  to  as  the  "  Mother  of  the  Church,"  or  simply 
as  -  Mother."  Her  church  in  Boston  is  called  the  Mother 
Church. 

In  this  magnificent  church  there  are  two  windows.  In  one 
window  is  a  figure  of  our  Lord.  In  the  other  is  a  representa- 
tion of  the  woman  described  in  Revelation:  "A  woman 
clothed  with  the  Sun  and  the  Moon  under  her  feet  and  upon 
her  head  a  crown  of  twelve  stars."  This  woman,  Christian 
Scientists  claim,  is  Mrs.  Eddy,  and  her  text-book  is  the  book 
referred  to  in  Revelation.  At  intervals  around  the  walls  of 
this  church  are  quotations  signed  alternately,  "  Jesus  Christ," 
and  -  Mary  Eddy." 

In  the  Christian  Science  Church  there  are  no  ordained 
ministers.  The  readers  at  any  church  are  elected  by  the  con- 
gregation, subject  to  the  approval  of  the  Board  of  Directors  in 
Boston.  There  are  no  grades  corresponding  to  bishops, 
deacons,  etc.  Mrs.  Eddy's  own  pupils,  however,  are  looked 
upou  as  of  higher  authority  than  others. 

There  is  no  baptism,  no  confirmation,  no  giving  of  the 
sacraments  at  communion,  and  no  special  marriage  services. 
The  communion  is  celebrated  twice  a  year,  and  is  purely  a 
mental  or  spiritual  receiving  of  the  same.  There  are  no  mar- 
riages performed  in  Christian  Science  churches  except  by 
readers  who  were  previously  ministers  in  Christian  churches, 
and,  therefore,  by  their  former  ministry,  authorized  to  perform 
the  ceremony.  This  is  done,  as  a  Christian  Science  reader 
told  me,  "  So  that  not  every  Tom,  Dick  or  Harry  could  marry 
people." 

In  general  the  government  of  the  churches  is  Congregational 
in  its  outlines,  that  is,  they  are  independent  of  each  other  to  a 
large  extent.  But  each  church  is  controlled  by  Mrs.  Eddy 
and  by  a  Board  in  Boston  that  exercises  a  general  supervision 
over  the  church  in  business,  religious  and  legal  matters. 

The  readings  in  all  Christian  Science  churches  are  identical 
at  any  given  service,  the  selections  being  made  by  the  Board  in 
Boston. 

There  are  two  forms  of  service:  the  informal  experience 
meetings  and  the  regular  services. 

The  latter  consist  in  reading  selections  from  the  Bible  and 
from  Mrs.  Eddy's  book  and  in  singing  hymns.  At  a  meeting 
chat  I  attended  there  were  two  readers.  No.  1  read  a  few 
verses  from  the  Bible.  No.  2  then  read  Mrs.  Eddy's  interpre- 
tation of  it.  No.  1  then  read  a  few  more  verses  from  a  differen  t 
part  of  the  Bible,  to  be  followed  by  Mrs.  Eddy's  interpretation, 
and  so  on.  The  only  departure  from  the  above  routine  is 
when  a  circular  letter  is  read  from  "  Mother  to  her  children." 


In  this  religion  there  is  no  thinking,  no  reasoning,  no  room 
for  the  use  of  the  natural  energies  of  the  mind;  in  other 
words,  no  room  for  advance. 

Mrs.  Eddy's  interpretation  of  the  Bible  furnishes  the  most 
wonderful  part  of  the  whole  subject  of  Christian  Science,  for  it 
is  wonderful  that  anybody  can  take  it  seriously  for  an 
instant. 

I  do  not  care  to  comment  upon  the  gross  ignorance  displayed 
in  her  derivations  and  interpretations,  upon  her  vapid  mysti- 
cism, nor  upon  her  childish  fondness  for  alliteration  and 
cheap  plays  upon  words;  but  instead  I  will  merely  read  a  few 
selections  from  her  book  : 

Mrs.  Eddy  devotes  a  chapter  to  explaining  scriptural  words 
in  terms  of  Christian  Science;  prefacing  the  chapter  with  the 
remark  that  "  It  contains  the  metaphysical  interpretation  of 
Bible  terms— giving  their  spiritual  sense,  which  is  also  their 
original  meaning  "  (p.  570). 

The  following  are  a  few  of  Mrs.  Eddy's  definitions : 
"Benjamin  (Jacob's  son):  A  physical  belief  as  to  life,  sub- 
stance, and  mind ;  human  knowledge,  or  so-called  mortal 
mind,  devoted  to  matter;  pride;  envy;  fame;  illusion  ;  a  false 
belief;  error  masquerading  as  the  possessor  of  life,  strength, 
animation  and  power  to  act;  renewal  of  affections;  self-offer- 
ing; an  improved  state  of  mortal  mind  ;  the  introduction  of  a 
more  spiritual  origin;  a  gleam  of  the  infinite  idea  of  the 
infinite  principle;  a  spiritual  type;  that  which  comforts,  con- 
soles and  supports  "  (pp.  572-3). 

"Earth:  .  .  .  To  material  sense,  earth  is  matter;  to  spiritual 
sense,  it  is  a  compound  idea"  (p.  570). 

"Hiddekel  (river) :  Divine  Science,  understood  and  acknowl- 
edged "  (p.  579). 

'•Euphrates  (a  river):  Divine  Science  encompassing  the 
Universe  and  man  ;  the  true  idea  of  God  "  ;  etc.,  etc.  (p.  576). 

"  Gihon  (river) :  The  rights  of  woman  acknowledged — 
morally,  civilly  and  socially  "  (p.  578). 

"  Wine:  Inspiration,  understanding,  error,  fornication, 
temptation,  passion  "  (p.  589). 

These  selections  suffice  to  give  the  general  tenor  of  Mrs.  • 
Eddy's  interpretation  of  the  Bible. 

The  theology  of  Christian  Scieuce  is  not  the  theism  of  the 
Christian  religion  which  looks  upon  God  as  "  more  than  the 
sum  of  all  things,  but  as  intimately  present  with  all  things,  so 
that  all  energy  is  an  immediate  manifestation  of  God"  (Bates). 
On  the  contrary,  Christian  Science  is  almost  a  pure  pantheism, 
although  Mrs.  Eddy  vehemently  denies  it.  Where  it  falls  short 
of  absolute  pantheism,  is  in  the  denial  of  the  existence  of 
matter. 

As  an  ethical  system,  Christian  Science  approaches  more 
closely  to  the  subjective  idealism  of  Berkeley  than  to  any  other 
system.  But  it  is  not  a  subjective  idealism,  because  it  denies 
individuality  and  personality— prerequisites,  of  course,  to 
Bishop  Berkeley's  system. 

It  may  then  be  called  a  "  Pantheistic  Idealism "  or  an 
"Idealistic  Pantheism."  (W.  B.  Greene,  "  Christian  Science, 
or  Mind-Cure.") 

In  connection  with  this  philosophy  it  is  of  interest  to  note 
that  free  will  is  impossible  ;  that  thought  is  precluded,  for  it 
requires  mortal  mind  which  is  unreal  ;  and.  that  all  the  phe- 
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Domena  of  sense,  i.  e.,  the  data  of  universal  human  experience, 
are  declared  false  and  unreal. 

There  is  one  incorporated  Christian  Science  college,  that  ol 
Mrs.  Eddv,  in  Boston.  The  other  institutes,  etc.,  where  it  is 
said  that"  Christian  Science  is  taught  and  cures  effected, 
apparently  occupy  the  position  of  primary  schools  of  Christian 
Science.  In  the  Massachusetts  Metaphysical  College  there 
are  three  courses:  one  leading  to  the  degree  of  C.  S.,  the  second 
to  the  degree  of  C.  S.  B.,  and  the  third  to  C.  S.  D.  Each  of 
these  courses  consists  of  a  series  of  about  16  lectures  and  costs 
the  pupil  $100.  In  addition,  there  is  a  course  by  a  certain  Dr. 
Baker,  a  regular  practitioner,  who  is  a  convert  to  Christian 
Science.  Dr.  Baker  gives  a  shorter  course,  i.  e.,  less  than  16 
lectures,  in  which  he  undertakes  to  teach  to  the  senior 
grades  some  practical  medical  procedures.  This  course 
consists  entirely  of  lectures  without  any  hospital  or  laboratory 
training. 

In  their  every  day  life  Christian  Scientists  drop,  to  a  great 
extent,  their  belief  that  matter  is  non-existent  and  a  false  belief 
of  mortal  mind.  They  eat,  dress,  live  in  houses,  walk  through 
doorways  instead  of  theoretically  non-existent  brick  wall,  and 
in  general  live  the  same  life,  subject  to  the  same  conditions  as 
the  most  materialistic  of  us. 

While  they  assert  that  all  the  data  of  human  experience  in 
relation  to  the  outside  world  are  false,  and  no  more  true  and 
actual  than  are  dreams,  still,  they  consider  it  best,  under  the 
present  circumstances,  to  accept  things  as  they  are.  Accord- 
ingly, they  approve  of  education— even  of  advanced  education— 
in  history,  philology,  sociology,  and  even  in  some  of  the  sciences. 
They  positively  refuse  to  have  any  dealings  with  the  biological 
sciences,  or  with  anything  that  gives  a  knowledge  of  the 
structure  or  action  of  the  human  body,  of  the  action  of  drugs, 
or  of  the  study  of  diseases.  They  say  that  the  more  these 
subjects  are  studied  the  more  impossible  it  is  for  the  student 
to  acquire  the  proper  belief  in  the  totality  of  Divine  Mind  and 
the  falsity  of  matter,  disease  and  death. 

Upon  the  problems  of  death  and  the  origin  of  life,  I  cannot 
make  clear  to  you  the  Christian  Science  views.  To  questions 
that  I  asked  upon  these  points,  I  was  told  that  it  required  years 
of  study  of  Mrs.  Eddy's  system  in  order  to  arrive  at  a  correct 
understanding.  The  stumbling-block  with  me  is  briefly  set 
forth.  In  the  first  place,  as  all  Christians  believe  in  the 
immortality  of  the  soul,  that  question  need  not  be  considered 
as  a  special  Christian  Science  problem,  and  it  only  remains  to 
deal  with  the  body.  Can  Christian  Science  save  the  body  from 
death?  Now,  Christian  Science  states  that  there  is  no  body, 
but  only  a  false  belief — a  belief,  moreover,  which  can  be  and  is 
to  be  obliterated.  If  the  body  is  obliterated,  how  is  Christian 
Science  to  save  it  from  death?  It  reminds  one  very 
much  of  the  grin  without  the  cat  that  surprised  Alice  in 
Wonderland. 

Similarly  with  the  origin  of  life.  Every  new  individual 
born  is  only  another  false  belief.  But  in  a  natural  state  each 
individual  is  a  part  of  Divine  Mind.  How,  then,  does  Divine 
Mind,  which  denies  evil,  come  into  association  with  this  false 
belief?  It  is  another  way  of  putting  the  question  suggested 
earlier  in  this  paper:  If  the  original  man  is  part  of  All  Cood, 
as  Christian  Scientists  tell  us,  having  no  activity  nor  volition, 


except  from    Divine    Mind,   how  can  the    evil    mortal    mind 
originate  ?     This  has  never  been  explained,  so  far  as  I  know. 
Let  us  now  consider 

2.  CHRISTIAN   SCIENCE   AS   A    SYSTEM    OF    MEDICAL    PRACTICE 

At  the  outset  we  are  met  by  the  question  just  considered. 
If  the  body  is  a  false  belief,  and  sickness  is  a  false  belief, 
what  would  be  the  effect  if  the  patient  returned  to  a  condition 
of  harmony  with  Divine  Mind?  Why  should  not  body  be 
nullified  as  well  as  sickness? 

Christian  Science  denies  the  utility  of  medical  knowledge 
and  medical  methods,  and  refuses  to  use  drugs,  surgery  or 
any  therapeutic  agent  other  than  Divine  Mind.     The  study 
of  any  medical  science  is  reprehensible.     They  abhor   diag- 
nosis, for  Mrs   Eddy  says  that  the  diagnosis  of  a  disease  tends 
to  bring  on  the  disease.     They  utterly  disapprove  of  hygiene, 
cleanliness,  antiseptics,  vaccination,  the  isolation  of  contagious 
diseases,  and,  in  general,  of  all  those  methods  ordinarily  con- 
sidered useful  in  the  prevention  and  relief  of  disease.     They 
undertake   to   cure   every  form   of  disease  by   inducing  the 
patient  to  disbelieve  in  its  existence  and  acquire  faith  in  then- 
God.     Not  only  do  they  undertake  to  cure   adherents  of  the 
system,   however,   but   also  non-believers;  that   is  to  say.    a 
person  who  does  not  believe  is  cured  by  his  belief. 
The  method  employed  has  been  described  above. 
Mr.  Bering  says  that  he  has  had  about  SO  per  cent  of  cures, 
including  those  cases  given  up  by  regular  practitioners.   This 
percentage    is   almost    surely   incorrect.      The   Rev.   Oliver 
Huckel  estimates  that  5-15  per  cent  are  cured  in  Christian 
Science. 

The  reasons  for  supposing  that  Christian  Scientists  claim 
more  cures  than  they  effect  are  the  following: 

1.  They  keep  uo  records  of  cases  and,  therefore,  cannot 
note  accurately  what  changes  occur  in  the  patient. 

2.  They  make  no  diagnosis  of  disease,  and,  therefore, 
there  is  no  assurance  that  they  have  treated  the  diseases 
claimed. 

3.  They  make  no  examination  of  the  patient  after  treat- 
ment, and,  therefore,  there  is  no  proof  that  they  have  effected 
the  cure  claimed. 

Dr.  Huber,  in  New  York,  had  a  chance  to  examine  some 
"cures  "  and  found  absolutely  no  basis  for  their  claims.  All 
attempts  to  get  proofs  of  their  good  results  have  failed.  Mr. 
Purriugton  attempted  to  get  them  from  Mr.  Carol  Norton. 
The  proofs  consisted  in  short  statements  by  the  Christian 
Science  healers. 

There  is,  however,  no  doubt  that  a  certain  number  of 
cases  recover.  These  recoveries  depend  upon  two  chief 
factors : 

In  the  first  place,  as  is  well  known,  the  majority  of  sick 
people  recover  without,  or  in  spite  of,  treatment.  This  is  a 
well-recognized  fact.  Such  cases  are  regarded  by  Christian 
Scientists  as  cures  due  to  their  methods.  The  second  factor 
is  undoubtedly  the  method  employed  by  Christian  Scientists. 
The  cures  from  this  are,  in  all  probability,  but  a  small  pro- 
portion of  the  whole 

Now,  the  important  question  is:  What  is  their  method  ? 
Have  they   added   anything   new    to    the   stock   of  medical 
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knowledge?     I   think  there  can  be  no  doubt  that  they  have 
not. 

In  spite  of  the  most  vigorous  denials  by  Mrs.  Eddy  :  in  spite 
of  the  most  solemn  assurances  from  Mr.  llering  that  I  do  not 
understand  the  case ;  1  can  not  escape  from  the  conviction 
that  the  only  therapeutic  agent  at  work  in  Christian  Science 
is  mental  suggestion.  The  fact  that  the  healers  and  patients 
are  firmly  convinced  that  eacli  cure  is  a  divine  manifestation, 
does  not  weaken,  but  indeed  supports  this  idea.  The  reasons 
for  this  conclusion  are  numerous: 

At  one  time  Mrs.  Eddy  was  a  homoeopathic  practitioner  and 
employed  the  greatly  diluted  preparations  of  that  cult.  She 
found  that  she  could  obtain  just  as  good  results  by  giving  no 
drugs  as  by  using  the  weak  drug.  This  put  her  on  the  track 
of  Christian  Science,  and  this  is  nothing  in  the  world  but 
pure  mind-cure,  or  mental  suggestion.  Moreover,  she  con- 
stantly illustrates  the  action  of  Christian  Science  by  refer- 
ences to  this  feature  of  homoeopathy. 

Secondly,  Mrs.  Eddy  was  at  one  time  under  treatment  by  a 
Dr.  Quimby,  who  employed  hypnotism.  Her  text-book 
appeared  about  a  year  after  his  death. 

The  strongest  evidence  that  Christian  Science  is  mental 
suggestion  with  a  different  name  is  furnished  by  her  method 
of  employing  it.  The  patient  is  told  to  be  calm,  and  is 
assured  that  all  will  go  well;  that  he  must  try  to  aid  the 
healer  by  believing  that  what  is  told  him  is  true.  The  healer 
then,  quietly,  but  firmly  asserts  and  reiterates  that  there  is 
no  pain,  no  suffering,  that  it  is  disappearing,  that  belief  will 
come,  that  the  patient  is  getting  well.  As  an  aid  to  render 
the  patient  more  susceptible,  an  appeal  is  made  to  that  most 
potent  agent,  religious  fervor. 

If  the  name  were  not  given,  one  would  suppose  that  the 
description  was  not  of  Christian  Science,  but  of  hypnotism. 
It  is  not  improbable  that  the  subjects  are,  at  times,  actually 
hypnotized. 

The  Rev.  Mr.  Iluckel's  statistics  also  are  in  favor  of  the 
mental  quality  of  Christian  Science  healing.  He  finds  that 
Christian  Science  has  about  the  same  percentage  of  cures 
that  are  effected  by  other  mind-cures,  as  at  the  various 
Catholic  shrines;  by  avowed  mind-healers,  and  in  the  cases 
1  with  bread-pill  medicines. 

There  is  no  point  upon  which  a  Christian  Scientist  is  more 
emphatic  than  in  denying  that  Christian  Science  healing  is 
due  to  mental  suggestion.  According  to  Mrs.  Eddy,  Carol 
Norton  and  those  Christian  Scientists  with  whom  I  have 
conversed,  the  healing  is  effected  not  at  all  through  mental 
suggestion,  not  through  any  miraculous  intervention,  involv- 
ing a  departure  from  the  normal  course  of  nature,  but  by  the 
natural,  ever  present  action  of  the  Divine  Mind.  The  cures 
of  Christ  |  which  they  deny  were  miraculous)  were  of  the 
same  character. 

Healing,  as  they  practice  it,  is  not  only  the  privilege  of 
even  Christian  :  they  claim  that  Christ  has  made  it  a  duty 
for  every  one  of  his  followers  to  "  heal  the  sick  "  (  Matt,  x,  *  I, 
a  duty  as  binding  as  any  other  Christian  observance. 

There  is  one  feature  of  Christian  Science  healing  that  I  have 
delayed  mentioning,    because    I    wanted    to   give    it  i 
prominence,    that   is,    the   Christian    Science     treatment     of 


children  too  young  to  be  given  the  "argument  treatment"  as 
it  might  be  called. 

Incidentally  it  may  be  noted  that  the  same  treatment  is 
employed  to  cure  children,  animals  and  plants. 

The  Christian  Scientist  goes  upon  the  assumption  that,  if 
the  child  is  too  young  to  have  false  beliefs  himself,  any  ill- 
ness that  may  overtake  him  is  the  result  of  false  belief  on  the 
part  of  his  parents  or  of  those  in  charge  of  him.  Therefore, 
when  summoned  to  attend  a  child  the  Christian  Scientist  pays 
absolutely  no  attention  to  the  child,  but  proceeds  to  convince 
the  parents  that  there  is  nothing  the  matter  with  it;  that 
there  is  only  a  wrong  belief  in  their  minds  which  they  must 
dismiss  if  they  wish  the  child  to  recover.  This  is  the  only 
treatment  given.  No  matter  (as  has  happened)  if  the  child 
is  suffocating  with  diphtheria,  no  matter  if  he  is  suffering  from 
the  most  fatal  digestive  disturbances,  no  matter  if  he  is  racked 
by  whooping-cough,  or  covered  with  the  eruption  of  scarlet 
fever,  the  treatment  is  the  same.  In  no  case  do  they  recom- 
mend any  medicinal  treatment,  nor  attempt  to  alleviate  in 
any  way  the  infant's  distress.  And  all  this,  in  the  name  of 
Religion ! 

Let  us  now  look  at  Christian  Science  as  a  whole.  We  see 
that  the  head  of  the  movement  is  a  woman,  who  is  considered 
by  some  to  be  the  victim  of  a  form  of  insanity,  known  as  para- 
noia; a  woman  whom  many  more  consider  simply  an  impostor, 
growing  rich  at  the  expense  of  her  deluded  followers;  a  woman 
evolved  from  homoeopathy,  who  claims  the  powers  of  Divinity. 

We  see  that  this  woman  has  built  up  a  system  showing  the 
utmost  crudeness  of  construction,  full  of  inconsistencies  and 
self-contradictions;  displaying,  at  every  turn,  the  author's 
ignorance  of  the  meanings  of  words,  her  confusion  of  ideas  and 
complete  inability  to  reason  logically.  We  see  the  head  of  this 
system  guilty  of  horrible  blasphemy.  We  see  her  denouncing 
as  false  the  findings  of  all  human  experience,  and  we  see  her 
arrogantly  vaunting  herself  as  the  only  human  being  with  true 
knowledge,  and  on  every  page  of  her  book  boasting  of  her  supe- 
rior wisdom.  We  see  the  members  of  this  school  making  the 
most  extravagant  claims  of  their  power  over  disease;  we  see 
them,  in  the  name  of  religion,  stand  passive  at  the  bedside  of 
suffering  infancy;  we  see  them,  in  the  name  of  religion, 
attempting  to  undo  all  that  has  been  accomplished  by  millions 
of  earnest  workers  and  thinkers  to  better  the  conditions  of 
human  life. 

On  the  other  hand,  we  see  this  sect  growing  like  a  mush- 
room. We  see  that  thousands  of  rational  people  accept  Chris- 
tian Science  in  Mo  ;  that  it  numbers  among  its  followers 
judges,  lawyers,  doctors,  ministers,  business  men  and  people 
of  all  classes.  We  see  them  devoting  to  it  their  time,  their 
enthusiasm  and  their  money.  We  see  people,  whom  it 
would  be  ridiculous  to  call  insane,  refusing  any  other 
assistance  in  their  most  serious  illness  and  relying  upon 
the  efficacy  of  Christian  Science  to  save  their  children  from 
the  grave. 

How  can  we  account  for  this  curious  condition?  What 
gives  Christian  Science  its  strength?  Is  there  anyway  in 
which  to  explain  its  existence  ? 

If  we  try  to  account  for  the  immense  following  of  Christian 
Science  and  its  strength  by  the  intrinsic  merits  of  its  teaching 
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and  work,  we  must  remain  unsatisfied  on  account  of  the  insuf- 
ficiency of  motive. 

Christian  Science  appears  to  have  no  points  in  its  favor  that 
are  original  or  peculiar  to  itself.  The  idea  that  disease  is  a 
work  of  evil,  or — in  the  Christian  Scientist's  nomenclature — 
of  mortal  mind,  is  as  old  as  history.  This  idea  of  sin  as  a 
work  of  the  devil,  is  seen  in  the  histories  of  all  the  ancients;  it 
occurs  in  the  Bible ;  it  was  the  thought  that  prompted  the 
treatment  of  insane  people  in  the  olden  times  when  they  were 
put  in  mad-houses  and  frightfully  abused  in  order  to  drive  out 
the  evil  spirit,  and  it  is  not  an  uncommou  thing  to  see  evi- 
dences of  the  same  idea  nowadays. 

Again,  the  most  attractive  feature  of  the  Christian  Science 
religion  is  the  manner  in  which  they  insist  upon  the  health- 
fulness  and  necessity  of  cheerfulness,  composure  and  self-for- 
getfulness.  Their  religion  teaches  them  to  forget  their  own 
sufferings  and  distresses  and  to  take  an  interest  in  outside 
things. 

But  this  cannot  account  for  the  strength  of  Christian 
Science,  for  this  is  not  a  new  doctrine.  The  same  thing  is 
being  brought  more  and  more  to  the  front  as  an  essential  part 
of  personal  religion  by  the  churches  throughout  the  land. 

Again,  the  only  idea  brought  forward  by  the  medical  teach- 
ing is  the  efficacy  of  mental  suggestion  as  a  therapeutic  agent. 
But  this  is  by  no  means  new.  There  is  no  one  who  denies  its 
utility  ;  it  is  employed,  consciously  or  unconsciously,  to  a  very 
wide  extent,  while  one  branch  of  it — hypnotism — is  steadily 
growing  in  importance  as  a  therapeutic  agent. 

But  if  we  cannot  find  the  raison  d'etre  of  Christian  Science 
in  its  intrinsic  qualities,  how  is  it  explicable? 

This  brings  us  to  the  consideration  of  a  curious  phenomenon 
presented  by  society.  It  is  a  phenomenon  that  has  occurred 
from  time  to  time  since  the  foundation  of  society,  and  con- 
sists in  the  rise  and  enormous  popularity  among  reasoning 
people  of  ideas  that  are  utterly  irrational,  or  contain  but  a 
grain  of  reason.  It  is  the  same  phenomenon  illustrated 
by  the  original  spread  of  homoeopathy,  of  Thompsonianism, 
of  Perkinism,  of  theosophy,  of  Schlatterism,  and  by  the 
history   of   many   more   popular  fallacies,  either   defunct  or 


I  regret  that  I  can  do  no  more  than  touch  upon  this  subject. 
There  are  certain  factors  that  may  be  considered  to  afford  a 
particularly  fertile  field  for  the  growth  of  Christian  Science. 

In  the  first  place,  there  is  always  an  element  in  the  commu- 
nity whose  tendency  is  to  go  to  extremes  in  adhering  to  their 
ideas.  A  person  of  this  class,  being  convinced  of  the  truth  of 
that  portion  of  Christian  faith  which  teaches  the  universality 
of  God,  will  apply  his  belief  blindly  to  every  case,  without 
regard  to  any  evidence  that  fact  and  reason  may  oppose. 

Secondly,  the  great  improvements  in.  the  material  comforts 
of  modern  life  and,  also,  the  great  development  of  the  natural 
sciences,  with  their  rigid  demonstration  of  material  origin  and 
causation,  are  (at  least  in  part)  responsible  for  the  materialism 
that  so  widely  pervades  modern  thought.  It  is  only  natural 
that  there  should  be  a  reaction  from  this  materialism  and  from 
its  causes,  to  the  extremes  of  idealism. 

In  the  third  place,  there  are  always  people  eager  for  some- 
thing new,  seeking  for  miracles  and  ready  to  believe  it  possible 


to  obtain  that  complete  mastery  over  nature,  that  Faust  de- 
spaired of  acquiring  after  a  life  of  endeavor. 

The  chief  basis  for  the  growth  of  Christian  Science,  how- 
ever, is  the  same  that  underlies  every  popular  pseudo-science. 
Oliver  Wendell  Holmes  outlines  very  clearly  the  factors  con- 
cerned, showing  (a),  how  easily  abundant  facts  can  be  collected 
to  prove  anything  whatsoever;  (&),  how  insufficient,  "exalted 
wisdom,  immaculate  honesty  and  vast  general  acquirements," 
are  to  prevent  an  individual  from  having  the  most  primitive 
ideas  upon  subjects  out  of  his  line  of  thought,  and,  finally, 
demonstrating  "  the  boundless  credulity  and  excitability  of 
mankind  upon  subjects  connected  with  medicine." 

The  same  conditions  referred  to  in  Holmes'  essay  are  respon- 
sible for  Christian  Science.  Furthermore,  Christian  Science 
is  partly  a  religious  mania  (though  the  title  of  the  text-book 
shows  the  relative  importance  of  its  medical  and  religious  doc- 
trines). 

A  further  source  of  strength  in  Christian  Science  is  the  con- 
fidence with  which  the  teacher  assures  her  followers  that  they 
are  the  only  profound  thinkers  in  the  world,  and  makes  them 
believe  that  the  adoption  of  her  idea3  is  a  mark  of  superiority 
separating  them  from  the  ordinary  masses. 

Such  being  the  status  of  Christian  Science,  what  may  we 
conclude  as  to  its  future? 

There  is  no  doubt  that  the  only  grain  of  truth  that  supports 
Christian  Science  is  its  employment  of  mental  suggestion.  It 
is  probable,  also,  that  mental  suggestion  has  a  much  wider 
field  of  application  than  it  receives  at  present.  It  is  not  im- 
probable, I  think,  that,  as  regular  practitioners  develop  the 
possibilities  of  suggestive  therapeutics  more  and  more,  they 
will  cut  away  the  only  prop  that  can  hold  up  Christian  Science; 
though  it  will  almost  surely  disappear  even  without  such 
deprivation. 

It  is  really  no  stretch  of  the  imagination,  to  predict  that  our 
generation  will  see  the  decadence  of  Eddyism  and  the  rise  of 
another  pseudo-science  just  as  impossible  as  Christian  Science, 
and  just  as  powerful. 

Christian  Science  is  very  shrewdly  planned  to  give  it  the 
strongest  and  most  permanent  foothold  possible.  The  regu- 
lation, limiting  the  right  to  perform  the  marriage  ceremony 
to  the  converted  ministers  from  other  churches  illustrates  this, 
and  features  of  their  medical  system  serve  as  better  illustra- 
tions. 

In  the  first  place,  although  they  claim  to  cure  all  diseases, 
Mrs.  Eddy  advises  them  not  to  deal  with  surgical  cases.  The 
reason  for  this  is  obvious.  The  good  or  bad  results  of  treat- 
ment in  surgical  cases,  as  for  instance  fractures,  are  much 
more  evident  to  the  ordinary  person  than  are  the  results  from 
medical  diseases,  as  typhoid  fever;  and  bad  results  in  such 
cases  would  lay  the  Christian  Scientist  open  to  prosecution  in 
court.  Again,  Christian  Scientists,  when  called  in  to  treat 
cases,  profess  the  utmost  willingness  to.  allow  regular  practi- 
tioners to  be  summoned  (though  they  advise  their  followers 
of  the  wickedness  of  such  procedure) ;  they  refuse  to  charge 
fees  for  services  rendered  (though  Mrs.  Eddy  has  stated  that 
"Christian  Science  demonstrates  that  the  patient  who  pays 'what- 
ever he  is  able  to  pay  for  being  healed  is  more  apt  to  recover  than 
he  who  withholds  a  slight  equivalent  for  health  ")  (Miscel- 
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laneous  Writings);  they  give  no  remedies  nor  medical 
advice;  for  that  would  subject  them  to  prosecution.  And, 
finally,  they  claim  that  they  themselves  are  not  the  el 
of  cures,  but  the  agents  of  God,  and  that  "to  interfere  with 
their  medical  practice  is  to  interfere  with  their  freedom  of 
conscience,  and  right  to  pursue  their  religious  teachings. 

In  concluding,  I  must  state  what  seems  to  be  the  proper 
attitude  fonts  to  hold  towards  Christian  Scientists. 

There  are  really  not  many  active  measures  that  we  need 
adopt  toward  this  cult.  The  most  rapid  and  efficient  means 
of  destroying  them  is  to  bring  prominently  before  the  public 
tin-  manifest  absurdities  of  the  school,  and  the  dangers  attend- 
ing its  spread.  Severe  measures  would  tend  to  strengthen 
their  hold  by  putting  them  in  the  position  of  persecuted 
martyrs.  There  ate,  however,  three  points,  that  it  is  well  to 
aim  at  in  dealing  with  them. 

1.  To  insist  that  they  report  to  the  Health  Department  all 
births,  deaths  and  contagious  diseases,  and  that,  in  the  latter 
class  of  cases,  they  take  proper  means  to  protect  the  community. 

2.  To  secure  for  small  children  the  proper  protection  from 
Christian  Science  extravagances. 

3.  The  third  point  is  too  big  to  be  more  than  touched  upon 
here,  and  deals  with  the  regulation  of  medical  practice  in 
general ;  but,  in  brief,  we  should  attempt  to  limit  the  right 


to  treat  the  sick  to  those  who  have  given  satisfactory  evi- 
dence that  they  possess  a  knowledge  of  the  conditions  of 
health  and  disease,  ami  wlm  can  show  that  they  have  the 
requisite  training.  These  objects  are  to  be  attained  by  legis- 
lation to  debar  the  ignorant  from  practice,  and  by  prosecuting 
in  the  courts  those  who  practice  without  the  proper  qualifica- 
tions. 

This  is  a  very  important  question,  and  one  that  has  been 
brought  to  the  front  already.  There  are  numerous  cases  in 
which  Christian  Scientists  have  been  prosecuted  in  various 
States,  but  up  to  the  present  they  have  escaped  either  upon 
the  ground  that  they  were  not  medical  practitioners,  but  were 
simply  meeting  the  demands  of  their  religion,  or  upon  a 
defect  in  the  statutory  definition  of  what  constitutes  the 
practice  of  medicine.  Upon  the  first  of  the  points  the 
Supreme  Court  of  the  United  States  has  declared  that  no  one 
can  violate  the  law  under  the  cloak  of  religion. 

The  usual  defect  in  the  statutory  definition  of  medical 
practice  is  that  the  giving  of  drugs  or  other  medical  treat- 
ment is  considered  necessary  to  make  a  person  a  practitioner, 
and  Christian  Scientists  use  no  medical  measures. 

The  questions  involved  here  with  a  list  of  cases  is  very 
fully  considered  in  a  recent  book  by  William  A.  l'urrington, 
of  New  York. 


TWENTY-FIFTH  ANNIVERSARY  OF  DR.  WELCH'S  GRADUATION. 


On  the  evening  of  May  4,  Prof.  Councilman  of  Harvard 
University,  in  behalf  of  the  students  and  coworkers  of  Dr. 
Wm.  H.  Welch,  at  a  complimentary  dinner  held  at  the  Mary- 
land Club,  Baltimore,  presented  him,  in  honor  of  the  twenty- 
fifth  anniversary  of  his  doctorate,  a  volume  of  contributions  to 
the  science  of  medicine,  containing  38  papers,  all  embodying 
original  research.     (See  page  138.) 

Address  of  Professor  W.  T.  Councilman. 

On  this  occasion,  25  years  after  your  entrance  into  the 
medical  profession,  we,  your  students,  present  to  you  this 
volume.  It  contains  a  number  of  articles  written  by  us,  each 
of  which  contributes  to  the  advancement  of  medical  knowl- 
edge. We  have  chosen  this  method  to  tell  you  of  our  esteem 
and  affection,  for  we  feel  that  it  is  the  highest  and  most  endur- 
ing tribute  we  could  lay  before  you.  For,  unlike  any  tribute 
wrought  in  stone  or  metal,  it  has  the  quality  of  increase.  The 
results  of  the  investigations  here  set  forth  will  stimulate 
further  investigations  and  lead  to  still  greater  increase  of 
knowledge.  It  is  the  work  of  men  you  have  taught,  who  have 
come  under  your  influence  and  who  have  received  from  you  the 
inspiration  which  has  enabled  them,  often  amid  great  difficul- 
ties, to  continue  in  the  path  along  which  you  first  led  them. 

It  is  one  thing  to  tell  a  man  what  is  the  right  way ;  it  is 
better  still  to  show  him  ;  but  it  is  quite  another  thing  to  take 
him  by  the  hand  and  lead  him  along  it.  This  you  have  done, 
and  it  is  this  which  has  made  you  the  great  teacher  which  you 
are,  for  a  teacher  to  be  great  must  be  a  leader  among  men. 
You  have  taught  us  what  is  known.  In  your  lectures  you  have 
presented  to  us,  with  a  clearness  that  has  never  been  surpassed, 


the  known  facts  of  medical  science  and  the  deductions  to  be 
drawn  from  those  facts.  We  have  learned  from  you  the  im- 
portance not  of  theory,  but  of  definite  knowledge.  You  have 
further  showed  to  us  that  merely  to  acquire  what  is  known  is 
not  the  true  aim,  but  that  he  who  would  himself  advance  and 
contribute  to  the  advancement  of  his  fellows  must  seek  to 
enlarge  the  bounds  of  knowledge.  By  your  own  work  you 
have  led  us.  The  importance  of  the  work  you  yourself  have 
done  is  recognized  by  the  world.  It  has  been  marked  by  your 
characteristic  clearness,  thoroughness  and  fairness.  In  the 
work  which  you  have  inspired,  there  has  been  absolute  free- 
dom in  the  worker.  You  have  always  sought  to  turn  their 
investigations  into  the  development  of  truth. 

The  work  has  been  in  a  broad  field,  and  the  workers  have 
had  a  clear  sky  above  and  fresh  breezes  around  them.  All 
branches  of  medical  science  have  been  enriched  by  this  work. 
The  breadth  of  the  work  is  shown  in  the  subjects  treated  in 
this  volume.  We  feel  that  you  are  a  part  of  it,  that  our  work  is 
due  to  your  inspiration.  But  your  work  as  a  teacher  ami 
leader  has  not  been  confined  to  those  who  have  felt  your 
presence  ;  it  has  been  far  wider.  Your  influence  has  been  felt 
in  every  part  of  the  country,  because  each  man  who  has  gone 
from  you  has  been  a  missionary  burning  to  lead  others  into  the 
light. 

One  year  after  your  graduation,  The  Johns  Hopkins  Univer- 
sity opened  its  doors.  The  central  idea  of  the  university,  the 
idea  with  which  it  started,  which  distinguished  it  from  other 
institutions  of  learning  in  this  country  at  that  time  ami  gave  n 
at  once  its  high  position  in  the  world,  is  that  it  is  the  duty  of 
a  university  both  to  impart  knowledge  and   to  increase  knowl- 
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edge  by  original  research.  In  the  medical  education  at  that 
time  there  were  no  high  ideals.  There  were  numerous  schools 
in  which  the  medical  art  was  taught,  but  in  no  place  had  the 
university  ideal,  which  aims  at  the  advance  of  knowledge, 
entered  into  medical  education.  Not  that  there  were  not  a  few 
great  teachers,  but  the  principle  was  not  there. 

The  creation  of  the  Medical  School  of  the  University  was 
slow.  First  physiology  and  then  pathology  were  established 
as  departments  of  the  university.  Sixteen  years  ago,  Dr. 
"Welch,  you  were  called  to  the  chair  of  pathology  in  the  uni- 
versity. There  was  no  hospital  to  furnish  material,  no  students 
to  teach.  You  began  your  work,  and  before  the  hospital  was 
opened  you  had  grouped  around  you  an  earnest  band  of  workers. 
Those  of  us  whose  fortune  it  was  to  have  been  with  you  in 
those  early  days  can  never  forget  them. 

When  the  Medical  School  was  opened,  the  ideals  of  the 
university  had  been  established  in  its  most  important  depart- 
ments and  were  a  controlling  power.  There  sprang  up  at 
once  that  close  union  between  the  university  and  the  medical 
school  to  which,  more  than  anything  else,  the  marvelous 
growth  and  influence  of  the  medical  school  has  been  due.  The 
medical  school  was  founded  in  the  laboratories  of  physiology 
and  pathology.  There  has  been  in  the  medical  school  and  in 
the  hospitals  a  close  union  between  art  and  science,  an  appre- 
ciation of  their  mutual  dependence,  which  in  its  fullness  was 
new  to  America. 

We  have  ourselves  tried  to  do  what  we  could  to  advance 
knowledge  and  to  extend  to  others  the  ideals  which  we  learned 
from  you.  Your  spirit  lives  in  us,  and  we  extend  to  you  in 
this  work  the  best  expression  of  our  affection,  our  esteem  ami 
our  gratitude. 

Address  of  Professor  Welch. 

On  accepting  the  volume.  Dr.  Welch  replied  as  follows: 

M;i  friewh  and  fellow  students: — I  have  no  words  adequate 
to  express  my  appreciation  of  this  demonstration  of  your  affec- 
tion and  loyalty.  With  a  heart  full  of  thanks  I  accept  this 
magnificent  volume  of  contributions  to  medical  science  by  my 
pupils  and  coworkers,  now  and  in  the  past. 

I  thank  you,  Dr.  Councilman,  for  your  generous  words  in 
presenting  this  volume,  even  if  I  must  believe  that  your  esti- 
mate has  far  exceeded  my  merits.  Although  I  have  been  kept 
in  ignorance  of  the  details  of  this  undertaking,  I  know  that 
my  especial  thanks  are  due  to  Dr.  Mall  and  Dr.  Flexner  for 
its  inception  and  conduct,  as  well  as  for  the  incentive  to  several 
of  the  contributions.  Turning  the  pages,  I  see  how  much  is 
due  to  the  marvelous  artistic  skill  of  Mr.  Broedel,  and  I  am 
not  surprised  to  hear  of  the  unselfish  devotion  of  Dr.  Hurd  in 
the  editorial  work,  nor  that  my  old  friend  and  colleague,  Dr. 
Ilalsted,  has  been  active  in  arranging  for  this  occasion.  To 
all  who  have  honored  me  by  their  contributions  to  this  volume 
I  am  deeply  grateful,  and  the  kind  messages  from  many  other 
pupils  and  associates  have  gladdened  me. 

Nothing  could  afford  me  livelier  pleasure  and  satisfaction 
than  to  have  my  name  associated  in  this  way  with  a  volume  of 
contributions,  which  cannot  fail  to  interest  all  workers  in 
scientific  medicine.  I  recognize  among  the  contributors  not 
only  the  names  of  those  who  have  gained  distinction  as  inves- 


tigators, but  also  of  those  who  are  beginning  their  careers  and 
will  now  win  their  first  spurs.  To  me  the  most  significant 
feature  of  this  occasion  is  that  the  time  has  come  in  America 
when  a  group  of  investigators,  more  or  less  closely  connected 
through  common  teachers,  can  bring  together  so  large  a 
number  of  important,  original  contributions  to  medical  science. 
Twenty-five  years  ago  this  would  not  have  been  possible. 
That  I  should  have  been  permitted  to  participate  with  others 
in  bringing  about  this  advance  is  to  me  a  source  of  much 
gratification. 

When  Dr.  Prudden  and  I  first  started  our  small  laboratories 
in  New  York,  he  at  the  College  of  Physicians  and  Surgeons, 
and  I  at  the  Bellevue  Hospital  Medical  College,  the  outlook 
was  not  eucouraging  for  a  young  man  to  select  pathology  for 
his  career.  The  contrast  between  then  and  now  in  this  respect 
is  indeed  a  striking  one.  To-day,  pathology  is  everywhere 
recognized  as  a  subject  of  fundamental  importance  in  medical 
education  and  is  represented  in  our  best  medical  schools  by  a 
full  professorship;  at  least  a  dozen  good  pathological  labora- 
tories, equipped  not  only  for  teaching  but  also  for  research, 
have  been  founded  ;  many  of  our  best  hospitals  have  established 
clinical  and  pathological  laboratories;  fellowships  and  assist- 
antships  afford  opportunity  for  the  thorough  training  and 
advancement  of  those  who  wish  to  follow  pathology  as  their 
career;  special  workers  with  suitable  preliminary  education 
are  attracted  to  undertake  original  studies  in  our  pathological 
laboratories;  students  are  beginning  to  realize  the  benefits  of 
a  year  or  more  spent  in  pathological  work  after  their  gradua- 
tion, as  a  foundation  for  future  success  in  practical  medicine, 
surgery,  or  the  specialties;  and  as  a  result  of  all  these  activities 
the  contributions  to  pathology  from  our  American  laboratories 
take  rank  with  those  from  the  best  European  laboratories. 
While  we  realize  that  we  are  only  at  the  beginning  of  better 
things  and  that  far  more  remains  to  be  accomplished  than  has 
been  attained,  nevertheless,  the  progress  of  pathology  in 
America  during  these  twenty-five  years  has  surely  been  most 
encouraging. 

When  I  look  back  over  this  quarter  of  a  century  I  realize 
how  favored  I  have  been  by  my  opportunities,  and  here  you 
will  r>ermit  me  to  be  somewhat  personal.  My  interest  in 
pathologic  anatomy  was  awakened  in  my  student  and  hospital 
days  by  Delafield  and  Janeway,  who  are  among  the  best  patho- 
logic anatomists  whom  I  have  ever  known.  I  received  also  a 
strong  stimulus  toward  scientific  work  from  Jacobi,  whose 
seventieth  birthday  will  be  celebrated  to-morrow  night  in  New 
York  by  well-earned  honors.  I  owe  more  than  I  can  tell  you 
to  my  teachers  in  Germany,  to  Cohnheim.  Weigert,  von  Eeck- 
linghausen  and  Wagner,  and  through  them  to  the  great 
master,  Rudolph  Virchow.  Upon  my  return  to  this  country, 
my  association  with  Dr.  Austin  Flint,  the  elder,  was  to  me  an 
inspiration,  and  in  many  ways  of  the  greatest  advantage. 

While  the  prospects  for  earning  a  livelihood  and  for  advance- 
ment in  a  pathologic  career  may  not  have  seemed  encouraging 
in  New  York,  22  years  ago,  in  reality  the  circumstances  were 
fortunate.  About  that  time  there  were  introduced  great  im- 
provements in  histologic  technic,  which  led  to  a  deeper  insight 
into  the  structure  and  activities  of  cells  and  opened  the  way  for 
new  directions  of  development.     Above  all,  it  was  the  begin- 
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uing  of  the  bacteriologic  era  marked  by  the  great  discoveries  of 
Koch,  of  whose  earliest  work  I  saw  something  while  studying 
in  Cohuheim's  Laboratory  in  Breslau,  and  whose  personal 
teaching  I  later  enjoyed.  To  have  begun  one's  work  as  a 
teacher  of  pathology  at  such  a  period  and  after  intercourse 
with  such  masters  of  the  science,  and  to  have  been  permitted 
to  continue  it  during  these  years  of  unparalleled  progress, 
must  be  considered  a  circumstance  fortunate  for  the  teacher. 

The  time  was  fully  ripe  in  this  country  for  the  introduction 
of  laboratory  teaching  and  investigation  in  pathology,  and  it  is 
certain  that  if  one  had  not  appeared  to  undertake  it,  another 
would  have  done  so.  It  was  an  easy  matter  under  such  cir- 
cumstances to  demonstrate  the  value  of  the  pathologic  labora- 
tory in  medical  education.  I  have  every  reason  to  feel  grateful 
for  the  encouragement  and  support  accorded  the  little  labora- 
tory at  Bellevue  College  and  the  opportunities  there  afforded 
to  me.  Prudden's  Laboratory,  founded  about  the  same  time 
at  the  College  of  Physicians  and  Surgeons,  has  developed  under 
his  masterly  direction  into  a  large  and  splendidly  equipped 
laboratory,  surpassed  by  none  in  its  influence  upon  the  advance- 
ment of  pathology  in  this  country.  I  need  not  speak  here  of 
the  wider  opportunities,  so  well  known  to  you,  which  I  found 
in  Baltimore,  of  the  liberal  policy  of  the  Trustees  of  The  Johns 
Hopkins  University  and  Hospital  in  the  establishment  and 
support  of  the  Pathological  Laboratory,  of  the  advantages 
derived  from  the  intimate  association  of  the  Medical  School 
with  this  great  University  and  Hospital,  of  the  stimulus 
received  from  my  colleagues,  and  of  the  attraction  of  our  high 
standards  of  education  in  drawing  to  us  highly  trained 
students. 

Above  all,  most  fortunate  have  I  been  in  those  who  have 
worked  with  me  as  pupils  and  associates,  and  to  these  co- 
workers is  due  in  the  first  instance  whatever  of  success  has 
attended  my  efforts  as  a  teacher  and  student  of  pathology.  I 
am  delighted  to  see  here  to-night  my  old  friend  and  co-worker 
in  the  New  York  Laboratory,  Dr.  Meltzer,  and  also  Dr.  Beyer. 
To  have  had  such  a  coadjutor  in  the  early  organization  and 
conduct  of  the  Baltimore  Laboratory  as  Dr.  Councilman,  such 
an  original  investigator  as  Dr.  Mall  for  the  first  fellow  in 
pathology,  such  special  workers  in  the  early  days  of  the  labor- 
atory as  Sternberg,  Halsted,  Herter,  Abbott,  Bolton,  Nuttall, 
Booker,  Miller,  Barkley,  Clement,  Howard,  Russell,  Blach- 
stein,  Thomas,  Williams,  Randolph,  Gilchrist,  and  others — all 
of  this  I  count  as  the  best  of  good  fortune.  I  call  to  mind  on 
this  occasion  with  affectionate  regard  many  others  who  have 
followed  these  earlier  workers,  but  the  list  is  too  long  to 
enumerate.     I  must,  however,  give  expression  of  my  indebted- 


ness to  Dr.  Flexner,  who  since  the  opening  of  the  Medical 
School  until  the  end  of  the  last  academic  year  has  been  my 
closest  associate  in  the  work  of  teaching  and  in  the  supervision 
of  the  laboratory. 

While  it  has  been  hard  to  part  with  such  associates,  it  is  a 
matter  of  pardonable  pride  that  so  many  have  been  called  to 
important  chairs  in  other  institutions — Councilman  to  Har- 
vard ;  Abbott,  Flexner  and  Clark  to  the  University  of  Penn- 
sylvania ;  Wright  to  the  Laboratory  of  the  Massachusetts 
General  Hospital ;  H.U.Williams  to  the  University  of  Buffalo  ; 
Blunier  to  the  Bender  Hygienic  Laboratory  in  Albany;  Bolton 
to  the  Hoagland  Laboratory  and  subsequently  toother  institu- 
tions; Howard  to  the  Western  Reserve  University  ;  Nuttall  to 
the  University  of  Cambridge,  England  ;  Russell  to  the  Univer- 
sity of  Wisconsin ;  and  now  we  are  to  lose  Barker,  most 
scholarly,  versatile,  inspiring  of  teachers  and  profound  in  his 
studies,  who  has  been  called  to  an  important  position  in  the 
University  of  Chicago.  That  we  shall  retain  with  us  young 
men  of  great  promise  is  evidenced  by  such  contributions  as 
those  of  Cullen,  Cushing,  Young,  Bardeen,  the  MacCallums 
and  Opie  in  this  memorial  volume.  I  rejoice  to  see  in  this 
book  in  connection  with  Cushing's,  the  name  of  our  much- 
loved  Livingood,  whose  career  of  unusual  promise  was  cut 
short  by  an  ill-timed  fate. 

1  should  like  to  be  able  to  speak  of  the  value  of  the  contents 
of  this  volume  which  you  have  dedicated  to  me,  but  I  see  it  for 
the  first  time  to-night.  A  glance  through  the  pages  assures 
me  that  here  are  gathered  together  papers  with  which  any 
medical  teacher  in  the  world  would  be  proud  to  have  his  name 
associated.  I  may  be  permitted  to  call  attention  to  the  im- 
portance of  the  contributions  from  our  women  students;  and  it 
will  not,  I  trust,  be  invidious  if  I  mention  the  superb  work  of 
Miss  Florence  Sabin,  done  under  Dr.  Mall's  and  Dr.  Barker's 
direction,  and  so  beautifully  illustrated  by  Mr.  Broedel. 

As  I  have  already  said,  I  see  in  this  volume  of  studies  an 
iudex  of  the  great  advance  during  the  last  quarter  of  a  century 
in  the  material  conditions  surrounding  pathological  teaching 
and  investigation  in  this  country,  brought  about  especially 
through  the  establishment  of  laboratories.  It  is  also  a  signifi- 
cant token  of  the  greater  things  which  we  may  assuredly 
expect  in  the  future,  when  America  will  take  her  place  in  the 
front  rank  with  those  countries  which  contribute  most  to  the 
progress  of  the  medical  and  biological  sciences.  If  my  name 
shall  ever  be  mentioned  among  those  who  in  those  earlier  days 
have  helped  to  promote  our  science  in  this  country,  I  shall 
owe  it  above  all  to  you,  my  pupils,  colleagues,  and  fellow 
workers. 


MONOGRAPHS. 


The  following  papers  are  reprinted  from   Vols.  I,  IV,  V,  VI  and 
VIII  of  the  Reports,  for  those  who  desire  to  purchase  in  this  form: 
STUDIES  IN  DERMATOLOGY.     By  T.  C.  Gilchrist,  M.  D.,  and 
Emmet  P.ixford,  M.  D.     1  volume  of    164  pages  and    41  full- 
page  plates.     Price,  bound  in  paper,  $3.00. 
THE  MALARIAL  FEVERS  OF  BALTIMORE.  By  W.  S.  Thayer, 
M.  D.,  and  J.   Hewetson,  M.  D.     And  A  STUDY  OF  SOME 
FATAL  CASES  OF  MALARIA.     By  Lewellys  F.  Barker,  M. 
B.     1  volume  of  280  pages.     Price,  in  paper,  $2.75. 
STUDIES  IN  TYPHOID  FEVER.    By  William  Osler,  M.  D.,  and 
others.     Extracted  from  Vols.  IV  and  V  of  The  Johns  Hopkins 


Hospital  Reports.      1  volume  of  481  pages.     Price,  bound  in 
paper,  $3.00. 

THE  PATHOLOGY  OFTOXALBUMIN  INTOXICATIONS.  By 
Simon  Flexner,  M.  D.  Volume  of  150  pages  with  4  full-page 
lithographs.     Price,  bound  in  paper,  $2  00. 

THE  RESULTS  OF  OPERATIONS  FOR  THE  CURE  OF  IN- 
GUINAL HERNIA.  By  Joseph  C.  Bloodqood,  M.  D.  Price, 
in  paper,  $3.00. 

Subscriptions  for  the  above  publications  may  be  sent  to 

The  Johns  Hopkins  Press,  Baltimore,  Md. 
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CONTRIBUTIONS  TO  THE  SCIENCE  OF  MEDICINE  DEDICATED  BY  HIS  PUPILS  TO  WILLIAM 
HENRY  WELCH  ON  THE  TWENTY  FIFTH  ANNIVERSARY  OF  HIS  DOCTORATE. 


TITLES  AND  ABSTRACTS. 


A  Contribution  to  the  Study  of  the  Pathology  of  Early  Human 
Embryos.     By  Franklin  P.  Mall,  Professor  of  Anato- 
my, Johns  Hopkins  University.     With  6  plates  and  29 
figures  in  the  text.    (Pages  1  to  68.) 
The  paper  is  based  upon  the  study  of  50  pathological  human 
ova  which  have  been  collected  by  the  author  during  the  past 
six  years.     Nearly  all  of  the  embryos  were  cut  into  serial 
sections,  thus   permitting  of  a  more  careful  study  than  is 
possible  from  that  of  the  external  appearances  alone.     As  far 
as  possible,  additional  data  were  obtained  from  the  physicians 
from  whom  the  specimens  were  obtained,  and  these  prove  to 
be  of  much  value. 
The  paper  discusses  the  following  subjects : 

1.  Arrested  development  of  the  embryo  with  continued 
growth  of  the  ovum. 

2.  Degeneration  of  the  embryo,  leaving  only  the  umbilical 
cord. 

3.  Ova,  normal  in  form,  without  embryos  and  uterine 
moles. 

4.  Vesicular  forms  of  pathological  embryos. 

It  is  followed  by  an  appendix  giving  the  main  data  of  all 
of  the  normal  embryos  known  as  well  as  a  detailed  descrip- 
tion of  each  of  the  pathological  specimens  discussed  in  the 
communication. 

II. 

On  Urea  in  Some  of  its  Physiological  and  Pathological  Rela- 
tions.    By   C.   A.    Herter,    Professor    of    Pathological 
Chemistry,   University  and    Bellevue   Hospital    Medical 
School,  New  York.     (Pages  69  to  109.) 
The   physiological   portion   of   this   paper   deals  (a)  with 
experiments  which  were  undertaken  with  a  view  to  comparing 
the  capacity  of  different  types  of  kidney  in  the  excretion  of 
urea,  and  (b)  with  the  experiments  relating  to  the  nature  of 
the  cell  activity  concerned  in  the  excretion  of  urea. 

The  pathological  section  is  devoted  to  a  record  of  experi- 
mental observations  on  the  following  subjects:  (a)  the  toxic 
action  of  intravenous  infusions  of  watery  solutions  of  pure 
urea,  especially  in  dogs  and  monkeys,  (S)  the  action  of  urea 
upon  experimentally  damaged  kidneys,  (c)  double  nephrectomy 
and  its  effects  upon  the  urea  content  of  the  blood,  muscles, 
liver  and  brain,  (d)  insufficiency  of  urea  in  the  course  of  renal 
disease,  (e)  the  relation  of  an  excess  of  urea  in  the  blood 
(literal  uraemia)  to  uraemic  states.  Evidence  is  brought  for- 
ward in  this  section  of  the  paper  which  indicates  that  a  large 
excess  of  urea  in  the  blood  is  capable  of  giving  rise  to  distur- 
bances which  manifest  themselves  clinically,  although  in 
some  examples  of  conditions  included  by  clinicians  as  uraemic 
it  is  quite  clear  that  urea  can  play  no  part  in  occasioning  the 
symptoms. 


III. 

The  Direct  Action  of  Nicotin  upon  the  Mammalian  Heart. 
By  Henry  G.  Beyer,  M.  D.,  Surgeon  U.  S.  Navy.  With 
9  figures  in  the  text.     (Pages  111  to  134.) 

This  paper  gives  an  account  of  some  experiments  made  upon 
the  isolated  heart  of  the  cat  with  nicotin  in  blood  in  different 
degrees  of  strength  ;  it  also  describes  the  effects  of  nicotin  on 
the  dog's  apex  on  which  two  experiments  were  made;  finally, 
several  experiments  are  recorded  in  which  nicotin  in  blood  was 
allowed  to  run  through  the  coronary  vessels  while  the  heart 
was  in  a  state  of  fibrillation. 

The  experimental  evidence  brought  out  seems  to  warrant  the 
following  conclusions,  namely: — (1)  Nicotin  acts  as  a  powerful 
stimulant  on  the  vagus  nerve  endings  as  well  as  on  the 
accelerator  or  augmentor  nerve  endings  in  the  heart;  (2)  it 
increases  both  the  tonus  and  the  irritability  of  the  muscular 
fibres  of  the  heart  and,  lastly,  causes  the  contraction  of  the 
coronary  vessels. 

IV. 

The  Effect  of  Shaking  upon  the  Bed  Blood-Cells.      By  S.  J. 
Meltzer,  M.  D.    New  York.    (Pages  135  to  151.) 
The  conclusions  reached  are  as  follows: 

1.  Shaking  of  even  a  very  short  duration  has  a  detrimental 
effect  upon  the  red  blood-cells,  which  manifests  itself  by  an 
early  separation  of  the  haemaglobin  followed  by  a  rapid  break- 
ing down  of  the  stromata  into  dust. 

2.  The  process  of  defibrination  is  invariably  very  injurious 
to  the  life  of  red  blood-corpuscles. 

3.  Prolonged  shaking  of  the  blood  with  a  granulated  in- 
soluble substance  turns  the  red  blood-cells  into  fine  dust. 
Cells  of  different  animals  show  different  degrees  of  resistance. 
The  destruction  is  due  to  a  molecular  shock  and  not  to  a  gross 
injury.  The  continual  shaking  beats  together  again  the  fine 
dust  into  large  granules  and  dust.  Possibly  the  molecular 
destruction  is  characteristic  of  organized  elements. 

4.  Certain  degrees  of  shaking  can  also  prolong  the  life  of 
the  red  cells,  but  the  degree  which  is  favorable  to  the  life  of 
the  cells  of  one  species  of  animal  may  be  detrimental  to  the 
cells  of  another  species. 

These  relations  present  a  special  instance  of  the  general  law 
formulated  by  the  writer  for  the  relations  of  vibration  to  all 
living  organisms;  for  each  individual  form  of  life  there  is  a 
minimum  degree  of  vibration  which  is  indispensable  and 
another  degree  which  presents  the  maximum  limit. 

V. 

The  Blood- Vessels,  Angiogeuesis,  Organogenesis,  Reticulum, 
and  Histology  of  the  Adrenal.  By  Joseph  Marshall 
Flint,  Baltimore.  With  8  plates  and  28  figures  in  the 
text.     (Pages  153  to  228.) 
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The  adrenals  are  situated  in  what  may  be  termed  the  vascu- 
lar crossroads  of  the  abdomen,  for  within  a  few  centimetres 
of  them  the  large  trunks  which  supply  almost  all  of  the 
abdominal  viscera  are  given  off.  Most  of  these  contribute  to 
the  circulation  of  the  glands  which  may  be  divided  into  three 
systems  of  vascular  units,  supplying  respectively  the  capsule, 
cortex  and  medulla.  In  the  capsule,  there  is  an  arterial  and  a 
well  marked  venous  plexus.  From  the  former  the  branches 
which  supply  the  entire  organ  are  derived.  The  blood-vessels 
of  the  cortex  consist  in  the  main  of  parallel  capillaries  with 
transverse  anastomoses  which  empty  into  the  venous  tree  of 
the  medulla;  while  the  arteries  supplying  the  medullary  sub- 
stance pass  entirely  through  the  cortex  to  ramify  in  the 
medullary  portion  of  the  gland,  giving  off  in  their  course 
arterioles  and  capillaries  which  empty  finally  into  the  branches 
of  the  venous  tree,  or  into  medullary  veins  which  join  them. 
The  venous  tree  itself  Mows  into  the  lumbar  vein  at  the  hilus 
of  the  gland. 

This  complex  vascular  system,  following  partially  known 
laws,  can  be  traced  by  means  of  injected  embryos  in  its  gradual 
evolution  from  the  simplest  to  more  complex  stages,  until 
finally  the  adult  arrangement  is  reached.  Curiously  enough, 
the  medulla  is  developed  outside  of  the  cortex  and  grows  into 
it  after  the  latter  is  well  formed,  the  various  steps  in  this 
transposition  being  beautifully  shown  in  stained  or  injected 
adrenals  of  embryo  pigs.  Of  especial  interest  is  the  fact  that 
simple  mechanical  misplacements  may  lead  to  anomalies  of 
structure  in  the  adult  gland,  occurring  during  the  migration  of 
the  medulla,  which  are  unintelligible  in  the  adult  organ 
unless  viewed  in  the  light  of  their  formation. 

The  framework  of  the  adrenal  is  made  up  of  reticulum 
which  can  be  studied  best  by  some  of  the  destructive 
methods.  The  reticulum  fibrils  have  a  delinite  arrangement 
in  relation  to  the  cells  and  blood-vessels,  which  they  support 
and  hold  in  position.  Finally,  the  architecture  of  the  adrenal 
is  described  most  fully  from  the  conditions  found  in  the  dog, 
where  such  variations  of  structure  as  transposed  cortex  or  mis- 
placed medulla  are  explained  by  the  ingrowth  of  the  medulla 
as  followed  in  the  organogenesis  of  the  gland  in  a  series  of 
embryo  pigs. 

VI. 
Specific  Degenerations  of  the  Cortical  Arteries.    By  Henry  J. 
Berkley,  M.  D.,  Clinical   Professor  of  Psychiatry,  The 
Johns  Hopkins  University.     (Pages  231  to  230.) 

VII. 

The  Regeneration  of  the  Crystalline  Lens.     (Alvarenga  Prize 
Essay,  L899.)  By  Robert  L.  Randolph,  M.  D.,  Baltimore. 

With  6  figures  in  the  text.  (Pages  237  to  203.) 
The  subject  attracted  the  attention  of  investigators  seventy- 
live  years  ago.  Since  then  several  have  busied  themselves 
with  the  problem,  but  within  the  past  thirty  years  nothing  of 
note  has  appeared  in  connection  with  it.  It  is  surprising  to 
see  that  a  histological  problem  of  such  importance  finds  no 
mention  in  either  works  on  anatomy  or  ophthalmology.  The 
object  of  this  work  is  to  ascertain  whether  the  lens  of  the 
rabbit  is  regenerated  after  its  extraction — whether,  in  other 
words,  a  new  lens  is  formed.    The  conclusions  are  as  follows: 


1.  Regeneration  of  the  lens  in  the  rabbit's  eye  occurs  only 
when  some  portions  of  the  lens  arc  left  behind  at  the  extraction. 

2.  Removal  of  the  lens  in  capsule  is  followed  by  a  negative 
result.  3.  Panophthalmitis  is  followed  by  a  negative  result. 
4.  The  volume  of  the  regenerated  lens  may  be  equal  to  that 
of  the  original  lens.  5.  The  regenerated  mass  is  lenticular, 
though  sometimes  it  is  ring-shaped  and  at  other  times  it  is 
semilunar.  0.  'The  reason  why  positive  results  occur  so 
much  less  frequently  than  negative  ones,  is  because  we  are 
unable  to  protect  the  animal  from  infection  after  the  opera- 
tion. 7.  Theoretically  one  would  suppose  that  the  longer  the 
animal  were  allowed  to  live  the  greater  would  be  the  volume 
of  the  regenerated  mass.  This,  however,  was  not  the  case  in 
these  experiments.  In  one  instance  where  an  animal  was 
killed  fifteen  months  after  the  extraction  of  its  lens,  the  re- 
generated lens  was  about  equal  in  size  to  that  seen  in  another 
case  where  the  rabbit  was  killed  after  six  weeks.  It  may  be 
added  that  there  was  no  apparant  reason  for  this.  8.  A  mild 
iritis,  lasting  for  a  week  or  ten  days  after  the  operation,  is  con- 
ducive to  a  successful  result.  This  may  be  explained  by  the 
increased  vascularity  of  the  parts  which  lie  next  to  the  lens. 

The  second  portion  of  the  paper  is  devoted  to  a  considera- 
tion of  the  works  of  Wolff  and  Erik  Miiller.  The  former 
made  the  statement  that  the  lens  of  the  tritou  (salamander) 
is  regenerated  from  the  iris  epithelium  and  Miiller  confirmed 
Wolff's  results.  The  author  made  fresh  observations  and 
reaches  the  following  conclusions:  1.  In  the  case  of  the 
newt,  extraction  of  the  lens  is  followed  by  its  regeneration. 
2.  Regeneration  occurs  even  when  the  lens  has  been  removed 
in  its  capsule,  so  that  the  new  lens  must  take  its  origin  from 
tissue  having  a  different  physiological  value;  and.  as  the 
experiments  of  Wolff  have  shown,  this  structure  is  the  iris. 

VIII. 
The  Histology  of  Acute  Lobar  Pneumonia.     By  Joseph  II. 
Pratt,  M.  1).,  Boston.    With  1  plate.  (Pages  205  to  277.) 

Early  in  the  disease  the  alveoli  contain  many  cells  almost, 
identical  in  appearance  with  the  so-called  transitional  cell  of 
the  blood.  They  are  usually  slightly  larger  than  the  poly- 
nuclear  leucocyte,  and  contain  an  irregular  vesicular  nucleus, 
surrounded  by  a  rim  of  protoplasm,  containing  either  a  few 
granules  or  none  at  all.  In  a  case  in  which  death  occurred 
eleven  hours  after  onset,  there  were  great  numbers  of  these 
cells  in  the  exudate  and  no  polynuclear  leucocytes. 

Large  phagocytic  cells  are  found  in  all  stages  of  the  disease, 
but  in  greatest  number  in  gray  hepatization.  The  inclusions 
consist  chiefly  of  polynuclear  leucocytes  and  lymphocytes, 
more  rarely  of  red  blood-corpuscles.  These  phagocytic  cells 
probably  play  an  important  part  in  resolution.  Similar  cells 
are  found  in  the  lymphatics,  in  the  pleural  exudate,  and  in 
the  bronchial  lymph  nodes. 

The  fibrin  is  not  formed  by  a  degeneration  of  the  alveolar 
epithelium,  but  comes  exclusively  from  the  exuded  blood 
plasma. 

The  lymphatics  are  involved  late  in  the  disease.  There  is 
proliferation  of  their  endothelium,  and  they  become  distended 
with  cells,  serum  and  fibrin. 

Early  in  the  disease  there  is  no  infiltration  of  the  interstitial 
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1 11  cases  'lying  during  the  second  week,  there  is  often 
infiltration  with  lymphoid  and  plasma-cells.     As  a' 
rule  the  longer  the  duration  of  the  disease  the  greater  the 
number  of  plasma-cells. 

These  results  are  based  upon  a  study  of  fifty  cases  of 
typical  lobar  pneumonia. 

1\. 
Bilateral  Cholesteatomatous  Endotheliomata  of  the  Choroid 
Plexus.     By   George   Blumer,  M.  D.,    Director   of  the 
Bender   Hygienic    Laboratory,    Albany,   N.    Y.     With  1 
plate.     (Pages  279  to  280.) 

X. 
Concerning  the  New  Formation  of  Elastic  Fibres,  Especially 
in  the  Stroma  of  Carciuomata.     By  Herbert  U.  Wil- 
liams, M.  D.,  Professor  of  Pathology  and  Bacteriology, 
Medical  Department,  University  of  Buffalo.     (Pages  291 
to  296.) 
Our  knowledge   of  the   condition  of    the  elastic   fibres  in 
normal    and    pathological   tissues   has   recently   been    much 
improved    by   the   discovery   of   selective  staining  processes. 
Weigert's  method  was  used  by  the  writer   with  most   satis- 
factory  results.     A  review   of  the   literature  of  the  subject 
shows  that  newly  formed  elastic  fibres  have  been   found  in 
the  intima  of  the  arteries  in  arteriosclerosis  and  endarteritis, 
in  chronic  productive  inflammations  of  the  serous  membranes, 
in  cirrhosis  of  the  liver,  in  chronic  interstitial  nephritis,  and 
in  certain  scars  and  tumors  of  the  skin. 

The  writer  endeavored  to  determine  whether  newly  formed 
elastic  fibres  constituted  a  part  of  the  stroma  of  carcinoma. 
Thirty-seven  carciuomata  growing  in  various  organs  were 
studied,  with  the  following  conclusions: 

1.  When  the  stroma  of  carcinoma  is  itself  of  new  forma- 
tion it  is  usually  free  from  elastic  fibres. 

2.  Newly  formed  elastic  fibres  may  occur  in  the  stroma, 
though  rarely,  and  they  are  likely  to  be  fine  in  quality  and 
small  in  number. 

'■').  The  tumors,  in  which  newly  formed  elastic  fibres 
occurred,  either  contained  a  large  amount  of  connective-tissue 
.stroma,  or  the  newly  formed  elastic  fibres  were  in  connection 
with  preexisting  elastic  elements  of  the  original  parts. 

XI. 
Cirrhosis  of    the  Liver  of  the   Guinea-Pig   Produced   by   a 

Bacterium  (Bacillus   Coli   Communis)  and  Its  Products. 

By  George  II.  Weaver,  M.  D.,  Assistant  Professor  of 

Pathology,    Hush   .Medical    College,    Chicago.      With   2 

figures  in  the  text.  (Pages  297  to  305.) 
The  injurious  agents  which  act  acutely  upon  the  liver  affect 
the  cells  of  the  liver  and  bile-ducts,  the  character  and  strength 
of  the  agent  determining  the  degree  of  injury  produced. 
Only  two  substances  which  act  in  a  chronic  manner  stimulate 
the  growth  of  connective  tissue.  An  imrjortaut  factor  in 
determining  the  effects  of  injurious  agencies  upon  the  liver 
is  to  be  found  in  the  peculiarities  of  the  tissues  of  the  indi- 
vidual. The  organism  studied  belongs  to  the  group  of  colon 
bacilli.  The  live  cultures  and  those  which  had  been  devital- 
ized by  heat  when  injected  into  guinea-pigs  produced  exten- 


sive cirrhoses  in  the  liver  of  the  animals.  The  early  changes 
were  in  the  form  of  necrosis,  the  connective-tissue  prolifera- 
tion following  a  little  later. 

XII. 
On  the  Muscular  Architecture  and  Growth  of  the  Ventricles 

of  the  Heart.    By  John  Brdxe  MacCallum,  Baltimore. 

With  24  figures  in  the  text.  (Pages 307  to  335.) 
By  the  study  of  embryonic  hearts  of  various  ages,  macerated 
in  nitric  acid,  the  organ  was  found  to  consist  of  several 
layers  of  muscle,  the  course  of  which  is  described  in  some 
detail.  Nearly  all  the  fibres  begin  in  the  auriculoventricular 
ring  of  one  ventricle,  and  end  in  the  papillary  muscles  of  the 
other.  Those  fibres  which  begin  near  the  outside  of  one 
ventricle  end  near  the  inside  of  the  other  ventricle.  The 
thin  superficial  layers  being  removed,  the  left  ventricle  can  be 
unrolled  so  that  its  cavity  and  papillary  muscles  are  exposed. 
This  shows  it  to  be  a  flat  baud  of  muscle  continuous  with 
the  muscle  fibres  that  cross  over  in  the  septum  from  the  right 
ventricle.  Grouping  these  layers  together  it  is  clear  that  the 
heart  in  the  embryo  is  a  scroll-shaped  band  of  muscle  with 
tendons  at  each  end.  As  it  grows  older  the  layer  of  muscle 
passing  over  in  the  septum  remains  comparatively  thin,  while 
the  ventricular  walls  increase  greatly  in  thickness.  The 
growth  takes  place  mainly  near  the  inside  of  the  ventricular 
walls,  as  shown  by  the  presence  of  karyokinetic  figures  near 
the  endocardium  and  by  the  fact  that  the  muscle-cells  in  this 
situation  are  younger  in  an  actively  growing  heart  than  those 
near  the  surface  of  the  organ.  These  growing  points  must 
therefore  be  at  the  two  ends  of  the  unrolled  heart.  The 
heart,  then,  resolves  itself  into  a  flat  band  of  muscle  with  a 
growing  point  at  either  end. 

XIII. 

Some  Observations  upon  the  Anatomy  of  the  Gall-Bladder  and 
Ducts.    By  George  E.  Brewer,  M.  D.,  Assistant  Demon- 
strator of  Anatomy,  College  of  Physicians  and  Surgeons, 
New  York.    With  5   plates  and  50  figures  in  the  text. 
(Pages  337  to  354.) 
In  this  paper  are  given  the  results  of  160  dissections  of  the 
gall-bladder  region  in  the  adult  human  subject,  which  were 
carried  out  during  the  years  1898-99  at  the  auatomical  labor- 
atory of  the  College  of  Physicians  and  Surgeons  (Columbia 
University),  New  York.     These  observations  were  originally 
undertaken   by  the  writer  with  a  view  to  familiarizing  himself 
with  the  normal  relations  of  the  structures  in  this  vicinity, 
and  of  perfecting   his   technique  in   handling  and  suturing 
them.      Noting  numerous  variations  from  the  normal,  and 
certain  rather  striking  abnormalities  which  were  of  decided 
surgical  interest,  the  writer  extended  his  studies  far  beyond 
the  limit  originally  intended.     In  addition,  numerous  obser- 
vations were  made  on  the  size  of  the  gall-bladder,  the  length 
and  calibre  of  the  ducts,  the  surgical  relations  of  the  duodenal 
orifice  of  the  common  bile-duct,  and  an   effort  was  made  to 
establish  certain    landmarks  by    which  it  may   be   rapidly 
located  through  an  incision  in  the  duodenum.     Observations 
were  also  made  with  a  view  to  establish  landmarks  by  which 
the  operator  could  rapidly  locate  and  accurately  mark  out 
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the  position  of  the  principal  nerve-trunks  likely  to  be  injured 

by  an  incision  through  the  abdominal  wall  in  this  region.  In 
this  paper  are  also  included  observations  upon  the  distribution 
of  the  hepatic  artery,  which  are  illustrated  by  fifty  figures  of 
actual  dissections,  showing  numerous  variations  ami  many 
anomalies  of  interest  to  surgeons  who  are  accustomed  to 
operate  in  this  region. 

XIV. 
A  Case  of  Plexiform  Neuroma  of  the  Eyelid  (liankenueuron). 
By  Harry  Friedenwald,    M.  1).,  Associate  Professor 
of  Ophthalmology.  College  of  Physicians  and  Surgeons, 
Baltimore.     With  2  plates.     (Pages  355  to  357.) 
The  patient,  female,  was  16  years  of  age.     The  abnormality 
was  first  noticed  when  she  was  a  few  months  old.    Two  opera- 
tions had  been  performed  when  she  was  a  child.     The  right 
upper  lid  was  greatly  hypertrophied,  especially  in  its  temporal 
part :  the  lower  lid  but  slightly  affected.     There  was  almost 
complete  ptosis  and  the  thickness  of  the  lid  was  greatly  in- 
creased.    Firm,  round  and  corded  masses  could  be  felt  under 
the  skin  and  could  be  followed  back  into  the  orbit. 

At  the  operation  fine  white  threads  characteristic  of  the 
growth  were  found  and  removed.  The  growth  was  easily 
freed  from  the  orbit  with  a  blunt  instrument  and  was  found 
to  extend  much  deeper  into  the  orbit  than  was  expected.  The 
tumor  was  found  to  consist  in  great  part  of  masses  of  whitish 
fibres  varying  greatly  in  thickness  and  weighing  seven 
grammes.  Sections  showed  the  characteristic  appearance  of 
neuromata.  Everywhere  there  were  found  smaller  and  larger 
nerve  bundles  imbedded  in  a  framework  of  connective  tissue. 
Some — for  the  most  part  smaller — bundles  showed  nothing 
abnormal.  Others  again  presented  varyiug  degrees  of  hyper- 
plasia of  the  endo-  and  perineurium  with  the  nerve  elements 
placed  more  or  less  centrally,  or  with  a  few  scattered  axis 
cylinders  in  the  periphery.  There  were  other  bundles  again 
in  which  the  hyperplasia  was  still  greater,  and  in  which  it  was 
difficult  to  recognize  any  nerve  elements  whatever. 

XV. 

A  (  ase  of  Multiple  Myeloma.  By  James  H.  Wright,  A.  M., 
M.  I).,  Pathologist  to  the  Massachusetts  General  Hos- 
pital, Boston,  Mass.     With  3  plates.     (Pages  3o9  to  366.) 

XVI. 
The  Development  of  the  Musculature  of  the  Body- Wall  in 
the  Pig,  including  its  Histogenesis  and  Its  delations  to 
the  Myotomes  and  to  the  Skeletal  and  Nervous  Apparatus. 
By   Charles   Bussell    Bardeen,  M.  D.,  Associate   in 
Anatomy,  The   Johns    Hopkins   University.      With    10 
plates.    "(Pages  367  to  399. 
The  investigation  considers  the  development  of  the  intrinsic 
thoraco-abdominal    musculature   from   the  myotonies  in  the 
pig's  embryo.     The  histological  changes  taking  place  in  the 
mii-culature  are  described,  as  well  as  the  early  relations  of  the 
musculature  to  the  nervous  and  skeletal  apparatus. 

Three  periods  are  recognized  in  the  development  of  the 
musculature: 

1.  The  period  during  which  the  myotomes  expaud  dorsally 
and  send  ventral  processes  into  the  membrana  reuniens.     The 


cells,  both  of  the  mesial  and  the  lateral  plates  of  the  myotomes 

are  shown  to  lie  converted  into  musele-til'ivs. 

2.  The  period  during  which  the  tissue  of  the  myotome, 
becomes  utilized  in  the  formation  of  the  muscles  character- 
istic of  the  adult.  Segmentation  is  shown  to  persist  only 
where  the  muscle-tissue  remains  throughout  united  to  the 
vertebras  or  to  the  ribs.  The  peripheral  nerves  are  shown  to 
develop  independently  of  the  myotomes,  and  to  become  associ- 
ated directly  with  the  musculature  only  after  the  muscles 
have  become  differentiated. 

3.  The  period  during  which  the  muscles  expand,  become 
perfected  in  internal  structure  and  are  shifted  into  the 
relative  positions  characteristic  of  the  adult. 

Cell-multiplication  takes  place  during  the  first  two  periods 
and  during  the  early  part  of  the  third.  Cell-division  takes 
place  by  mitosis  in  round  undifferentiated  "myoblasts." 
From  these  the  muscle-cells  are  developed  by  elongation  of 
the  cell-body,  nuclear  multiplication  by  direct  division,  and 
fibrillar  differentiation  of  the  protoplasm.  The  differentiated 
muscle-cells  do  not  divide  to  form  new  cells.  During  the 
third  period,  however,  many  of  the  muscle-cells  undergo 
retrograde  metamorphosis. 

XVII. 
A   Bare  Variety   of    Adenocarcinoma   of    the    Uterus.      By 
Thomas   S.  Collen,    M.  B.,  Associate   in    Gynecology, 
The  Johns  Hopkins  University.     With  3  figures  in  the 
text.     (Pages  401  to  -107.) 
In  the  uterus  we  have  three  distinct  varieties  of  epithelium  : 
the   squamous   epithelium  of  the    vaginal   portion,  the  very 
high  cylindrical   pale-staining  epithelium  lining  the  cervical 
canal  and  the  racemous  glands,  and  the  cylindrical  ciliated 
epithelium  of  the  body.     From  these  three  distinct  kinds  of 
epithelium    three   definite   varieties    of    carcinoma    develop. 
And,  in  fact,  nearly  all  carcinomata  of  the  uterus  may  be 
classified  under  one  of  the  three  varieties : 

(1)  Squamous  cell  carcinoma  of  the  cervix. 

(2)  Adenocarcinoma  of  the  cervix. 

(3)  Adenocarcinoma  of  the  body  of  the  uterus. 

The  accompanying  case  differs  materially  from  any  that 
we  have  yet  seen.  Clinically,  it  is  interesting  to  note  the 
advanced  age  of  the  patient,  who  was  76  years  old.  There 
had  been  no  haemorrhages  at  any  time  and  notwithstanding 
the  ex  tent  of  the  growth  the  symptoms  wereof  onl]  one  year's 
duration.  On  examining  Figure  1,  one  is  immediately  im- 
pressed with  the  uniform  involvement  of  the  entire  uterine 
cavity,  the  body  being  equally  as  much  implicated  as  the 
cervix.  The  surface  also  presents  dome-like  elevations  in- 
stead of  the  papillary  or  tree-like  growths  so  common  both 
in  adenocarcinoma  of  the  cervix  and  body.  Another  marked 
feature  is,  that  notwithstanding  the  advanced  age  of  the 
patient,  the  uterus  is  the  size  of  a  three-mouths  pregnancy. 

On  histological  examination  the  growth  is  found  bo  be 
glandular  in  type.  These  glands  are  large  and  lined  by  one 
layer  of  high  cylindrical  epithelium,  the  nuclei  of  which  rest 
directly  on  the  basement  membrane  and  the  gland-cavities 
contain  a  homogeneous  material  thai    takes  the  hematoxylin 
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stain.     Iu  other  words,  both  the  glands  and   their  contents 
resemble  those  found  in  the  cervix. 

XVIII. 
A  Bacteriological  and  Microscopical  Study  of  over  Three  Hun- 
dred Vesicular  and  Pustular  Lesions  of  the  Skin  with  a 
Research  upon  the  Etiology  of  Acne  Vulgaris.  By  T. 
Casper  Gilchrist,  M.D.,  Clinical  Professor  of  Derma- 
tology, The  Johns  Hopkins  University.  With  1  plate. 
(Pages  409  to  430.) 

Stained  smears  were  examined  from  every  lesion.  A 
summary  of  the  results  is  as  follows  : 

Impetigo  Contagiosa. — Prom  every  one  of  the  17  cases 
examined  the  streptococcus  pyogenes  was  obtained,  and  in  ten 
cases  it  was  in  pure  culture.  In  7  cases  the  staphylococcus 
pyogenes  aureus  also  grew.  The  disease  was  reproduced  in 
three  cases  by  inoculating  with  a  pure  culture  of  the  strep- 
tococcus obtained. 

Ecthyma. — Two  cases  yielded  pure  cultures  of  streptococcus 
pyogenes. 

Staphylococcia  or  Folliculitis  Staphylogenes. — Sixteen  cases 
examined:  two  cases  yielded  pure  cultures  of  streptococcus 
pyogenes;  in  five  cases  the  S.  pyogenes  al  bus  was  also  present; 
in  seven  patients  the  S.  pyogenes  aureus  was  present  in  pure 
culture. 

Tricophytosis. — In  a  case  of  tinea  barbae  one  culture  yielded 
a  pure  growth  of  tinea  megalosporon  ectothrix,  whereas  in  the 
second  culture  the  S.  pyogenes  aureus  was  also  present.  By 
inoculation  experiments  on  two  men  it  was  proved  that  the 
fungus  was  pyogenic  and  that  therefore  the  pustular  lesions 
of  tinea  barbae  may  be  produced  by  the  fungus  alone  without 
the  presence  of  the  ordinary  pus  organisms.  The  same  results 
were  proven  in  a  case  of  tinea  circinata  where  pustules  were 
present  and  a  pure  culture  of  the  tinea  magalosporon  endo- 
thrix  was  obtained.  It  was  also  shown  that  the  same  fungus 
was  the  cause  of  pustular  lesions  on  a  boy's  scalp. 

Furunculosis. — Prom  20  cases  pure  cultures  of  the  S. 
pyogenes  were  obtained  in  every  case. 

Scabies. — Nine  cases;  the  staphylococcus  pyogenes  grew  in 
pure  culture  in  4  cases;  in  2  cases  the  S.  pyogenes  aureus  was 
also  present;  the  albus  being  present  alone  in  the  ninth  case. 

From  beneath  scales  of  pediculosis  capitis  and  corporis,  cul- 
tures of  streptococcus  pyogenes  and  S.  pyogenes  aureus  and 
albus  usually  combined. 

The  S.  pyogenes  aureus  grew  in  pure  culture  from  3  cases 
of  sycosis  vulgaris. 

The  pustular  lesions  of  syphilis  were  shown,  with  two 
exceptions,  to  be  due  to  mixed  infectious  of  the  streptococcus 
and  S.  pyogenes  aureus  and  albus. 

Cultures  were  negative  in  10  cases  of  herpes  zoster  (vesi- 
cles), 2  cases  of  sebaceous  cyst,  15  cases  of  dermatitis 
venenata  (vesicles),  4  cases  of  pernio  (vesicles),  3  cases  of 
erythema  multiforme  (vesicles),  and  one  case  of  pemphigus 
pruriginosus. 

Eczema. — Nineteen  cases;  in  cultures  from  G  vesicles,  5 
were  sterile,  while  one  showed  the  S.  pyogenes  albus.  In  13 
cases  of  eczema  madidans,  5  gave  the  staphylococcus  pyogenes 
aureus  alone,  4  yielded    the   albus,  and   2    were  sterile  after 


wiping  the  surface  of  the  lesions.  Out  of  10  cases  of  pustular 
eczema,  2  gave  the  S.  pyogenes  aureus,  4  showed  the  albus,  2 
cases  yielded  both  aureus  and  albus,  and  one  was  sterile. 

Acne  Vulgaris. — This  yielded  the  best  results.  96  lesions 
from  54  patients  were  examined.  54  cultures  were  sterile; 
31  showed  from  one  to  many  colonies  of  staphylococcus 
pyogenes  albus  ;  11  cultures  gave  pure  growths  of  a  bacillus 
in  glycerin-agar.  All  the  smears  from  the  jms  showed 
bacilli.  This  bacillus  grew  slowly  en  masse  in  glycerin  agar. 
The  colony  at  first  was  creamy  white,  later  it  became  pinkish, 
then  almost  black  in  one  very  old  culture.  It  grew  on  glucose- 
agar  without  forming  gas;  grew  in  bouillon;  invisibly  on 
potato;  grew  fairly  well  on  blood-serum,  but  not  in  Dunham's 
or  milk.  It  did  not  decolorize  by  Gram's  stain,  was  motile 
and  branched.  It  killed  mice  and  guinea-pigs.  Bacillus 
acnes  was  the  name  suggested  for  this  micro-organism. 

XIX. 

The  Frequency  and  Significance  of  Infarcts  of  the  Placenta, 
Based  upon  the  Microscopic  Examination  of  500  Con- 
secutive Placenta1.  By  J.  Whitridge  Williams,  M.  D., 
Professor  of  Obstetrics,  The  Johns  Hopkins  University, 
and  Obstetrician-in-Chief  to  The  Johns  Hopkins  Hos- 
pital.    With  3  plates.     (Pages  431  to  460.) 

XX. 

A  Contribution  to  the  Knowledge  of  the  Bacillus  Aerogenes 
Capsulatus.  By  W.  T.  Howard,  Jr.,  M.D.,  Professor  of 
Pathology,  Western  Reserve  University,  Cleveland,  Ohio. 
With  1  plate.     (Pages  461  to  495.) 

After  a  review  the  author  reports  thirteen  cases  of  gas- 
bacillus  invasion,  which  he  divides  into  three  groups: 

Group  I.  Bacilli  entering  the  body  through  the  genito- 
urinary tract — two  cases.  In  one  there  were  cerebrospinal 
meningitis  and  brain  abscesses,  both  containing  gas-cysts  and 
general  gaseous  emphysema  due  to  B.  aerogenes  capsulatus. 
In  the  second  case,  with  abscess  of  the  prostate,  chronic 
cystitis,  pyonephritis  and  gaseous  emphysema,  the  bacillus 
was  concerned  in  the  renal  lesions. 

Group  II.  Bacilli  entering  through  the  biliary  tract — two 
cases.  In  one  the  gas  bacilli  were  limited  to  the  gall-bladder 
and  liver,  and  in  the  other — a  case  of  typhoid  fever — there 
was  general  gaseous  emphysema,  best  marked  in  the  liver  and 
biliary  tract. 

Group  III.  Bacilli  entering  through  lesions  of  the  stomach 
and  intestines, — nine  cases,  comprising  the  following  lesions 
as  the  portal  of  entry:  strangulated  hernia ;  necrosis  of  the 
stomach  with  gas  blebs  (typhoid  fever);  crushing  injuries, 
involving  the  gastro-intestinal  tract;  intestinal  ulcers  (typhoid, 
two  cases,  lymphosarcoma,  one  case);  and  post-mortem  disin- 
tegration of  the  stomach  and  ileum  (four  cases). 

In  the  last  four  cases,  microscopically,  there  were  no  gas- 
cysts  found  in  the  gastro-intestinal  tract,  which  on  micro- 
scopical examination  showed  both  cysts  and  bacilli. 

The  author  next  discusses  the  various  modes  of  invasion, 
the  destruction  of  the  bacilli  in  the  body  and  their  effect 
upon  the  lesions. 
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XXL 

The  Intravascular  Growth  of  Certain  Endothelioma^.  B\ 
W.  G.  MacCallum,  Associate  in  Pathology,  The  Johns 
Hopkins  University.  With  1  plate  audi  figures  in  the 
text.     (Pages  Wi  to  510.) 

The  writer,  after  reviewing  the  records  of  several  similar 
cases  in  the  literature,  give3  the  clinical  history  and  autopsy 
protocol  of  a  case  which  occurred  at  The  Johns  Hopkins 
Hospital.  The  tumor  of  the  testicle  was  incompletely  extir- 
pated and  at  tin'  autopsy,  several  months  later,  the  extension 
along  the  spermatic  vein  could  be  traced  into  the  vena  cava. 
filling  it  with  translucent  papillary  masses  which  extended 
into  the  heart.  Large  metastatic  nodules  were  found  on  lungs, 
liver  and  elsewhere.  The  tumor  was  shown  to  spring  from 
spaces  with  endothelial  lining  thought  to  be  the  lymphatic 
spaces.  The  proliferation  of  these  cells  produced  not  only 
cyst-like  cavities  but  complicated  cell  masses.  Especial  in- 
terest attached  to  the  relation  of  the  tumor  to  the  blood- 
vessels, as  the  intravascular  papillary  masses  generally  hung 
free  in  the  blood,  and  were  overgrown  by  the  endothelium  of 
the  vessel. 

XXII. 
The  Cultivation  of  Amoebae.     By  Casper  0.  Miller,  M.  D., 
New  Market,  Va.     (Pages  511  to  523.) 

Cultures  were  made  in  sterilized  Erlenmeyer  flasks  with 
water  containing  a  small  percentage  of  organic  matter,  in 
all  of  the  cultures  living  bacteria  were  present. 

The  fact  that  encysted  amoebae  withstand  drying  was  taken 
advantage  of  to  eliminate  from  the  cultures  those  protozoic 
forms  which  do  not  withstand  drying.  Algae  were  eliminated 
by  excluding  the  light  from  the  cultures. 

The  amoebae  were  gathered  from  various  sources;  of  these 
some  have  been  cultivated  since  1889.  Some  cultures  con- 
taining encysted  amoebae  have  been  dried  for  six  years  without 
killing  the  amoebae.  Some  of  the  amoebae  cultivated  did  not 
encyst.  Of  those  encysting,  two  varieties  have  been  studied: 
one  forming  spherical  cysts — A.  Sphaerocystis ;  and  the  other 
forming  irregularly  shaped  cysts — A.  Irregular i a. 

In  the  culture  of  A.  Sphaerocystis,  oval  cysts  resembling 
coccidia?  in  many  respects  are  found  at  times,  and  there  are 
also  occasionally  present  sharply  defined,  consecutive  bodies. 

Although  it  is  not  proven,  at  the  same  time  it  is  questioned 
whetla-r  Amoebae  Sphaerocystides,  coccidiae  and  the  crescents, 
are  not  phases  in  the  development  of  the  same  organisms. 
Those  who  have  cultivated  amoebae  on  solid  media  only 
describe  them  as  muliplying  by  division,  but  in  the  fluid 
cultures  there  are  appearances  which  seem  to  indicate  thai 
amoebae  also  multiply  by  segmentation. 

XXIII. 

The  Bacillus  Pseudo-Tuberculosis  .Murium  ;  Its  Streptothrix 
Forme  and   Pathogenic  Action.     By  DoEOTHl   M.  ; 
Baltimore.     With  1  plate.    (Pages  525  to  541.) 
A  study  of  the  l>.  pseudo-tuberculosis  murium  first  i 
by  Dr.  Welch  in  1894  :  described  by  Kutscher  in  Germany  in 
L806;  recovered  in  Baltimore   in  1897,  from  a  spontaneous 
case  of  pseudo-tuberculosis  in  a  mouse. 


This  paper  deals  with  the  cultural  properties  of  the  organ- 
ism, previously  undetermined,  with  the  study  of  the  conditions 
•under  which  the  organism  varies  from  its  usual  form  of  a 
simple  rod  in  giving  off  side  branches,  and  with  the  nature  of 
the  pathological  lesions  on  the  animal  body.  It  is  shown 
that  the  bacilli  branch  in  the  body  and  in  artificial  media; 
and  that  in  the  body  aggregations  of  bacilli  appear,  which 
resemble  the  "  Driisen  "of  actinomyces.  In  the  tissue  lesions 
the  nodules  differ  from  true  tubercles,  in  being  composed  of 
bacteria  and  not  of  proliferated  or  emigrated  body-cells. 

AX  IV. 
Experimental  and  Surgical  Notes  upon  the  Bacteriology  of 
the  Upper  Portion  of  the  Alimentary  Canal,  with  Obser- 
vations  on  the   Establishment   There  of  an   Amicrobic 
State  as   a  Preliminary  to  Operative  Procedures  on  the 
Stomach  and  Small    Intestine.     By  Harvey    Gushing, 
M.  D.,  Associate  in   Surgery,  The  Johns  Hopkins  Uni- 
versity, and  Louis  E.  Livingood,  M.  !>..   Late  Associate 
in  Pathology,  The  Johns  Hopkins  University.     With  8 
figures  iu  the  text  and  1  diagram.     (Pages  543  to  591.) 
From  numerous  clinical  observations  upon  the  character  of 
the   peritonitides  consequent    to  perforating  wounds   of  the 
alimentary  canal  it  seemed  probable  that  the  severity  of  the 
infection  bore  a  distinct  relation  to  the  situation  of  the  per- 
foration and  that  the  favorability  of  the  prognosis  was  pro- 
portionate to  the  nearness  of  the  lesion  to  the  stomach. 

This  suggestion,  originating  from  clinical  data  alone,  was 
the  occasion  of  a  series  of  experimental  observations  upon 
animals  and  human  beings  relative  to  the  bacteriological 
features  of  the  alimentary  canal,  especially  of  its  upper  por- 
tion. A  great  scarcity  of  micro-organisms  was  found  to  he 
the  invariable  rule  iu  the  neighborhood  of  the  duodenum  of 
the  35  dogs  and  rabbits  which  were  examined  under  varying 
dietary  conditions.  With  certain  precautionary  measures,  such 
as  sterilization  of  the  ingesta  and  a  fast  of  a  few  hours,  a 
condition  of  amicrobism  could  almost  without  exception  be 
brought  about  in  the  stomach  and  upper  portion  of  the  intes- 
tine of  a  healthy  animal. 

Adaptation  to  surgical  procedures  of  the  principles  estab- 
lished by  this  experimental  work  has  shown  the  feasibility, 
under  a  certain  dietary  regime,  of  rendering  the  upper  portion 
of  the  alimentary  canal  practically  free  from  micro-organisms 
in  anticipation  of  operative  work  on  the  stomach  and  upper 
intestine,  so  that  exposure  of  the  lumen  of  the  canal  is 
unattended  by  risks  of  ensuing  peritonitis. 

X  X  V. 

The  Origin,  Development  and  Degeneration  of  the  Blood- 
vessels of  the  Human  Ovary.  By  JOHN  G.  Clark, 
M.  D.,  Professor  of  Gynecology,  University  of  Pennsyl- 
vania. With  •">  plates  and  11  figures  in  the  text.  (Pages 
593  to  676. 
The  author  contributes  a  special  research  upon  the  ovarian 

circulation,  in  which  the  normal  distribute f  the  arteries 

and   veins  of  the  ovary  and    their  relationship   to  each  other 

have  been  studied.     At  lirst  sight  the  solution  of  this  qu 

did  not  appear  to  present  greater  difficulties  than  those  en- 
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countered  in  the  ordinary  course  of  any  research.  A  review 
of  the  sections  of  a  few  injected  adult  ovaries,  however,  at 
once  demonstrated  the  futility  of  attempting  to  draw  any  con- 
clusions from  this  source;  for  the  close  crowding  together  of 
the  parallel  vessels  of  the  medullary  portion,  and  the  markedly 
irregular  course  of  those  in  the  cortex,  or  follicle  bearing  zone, 
rendered  impossible  any  accurate  observations  concerning  the 
relative  number  and  distribution  of  the  veins  and  arteries 
and  the  exact  course  followed  by  each  system. 

With  a  view,  therefore,  of  securing  ovaries  possessing  a 
simpler  scheme,  a  study  was  made  of  the  lower  animals,  such 
as  the  dog,  rabbit,  guinea-pig,  sheep  and  pig,  but  with  unsatis- 
factory results,  and  only  after  the  injection  of  the  generative 
organs  of  a  monkey  was  a  suggestive  clue  secured.  Beyond 
this  point,  however,  it  was  difficult  to  proceed;  and  only  after 
the  injection  of  a  very  large  series  of  ovaries  from  individuals, 
ranging  in  age  from  a  six-months  foetus  to  a  woman  many 
years  beyond  the  menopause,  were  final  conclusions  reached. 

In  the  search  for  this  normal  scheme  through  an  extensive 
number  of  serial  sections,  various  questions  directly  dependent 
upon  the  circulation  presented  themselves  for  solution,  which 
widened  the  scope  of  this  work  until  it  developed  into  a  com- 
posite anatomical  and  physiological  research. 

Thus,  the  various  vital  phenomena  have  been  considered 
which  transpire  within  the  follicle  from  its  embrvological 
origin  and  progressive  growth  to  the  time  of  its  disappearance, 
either  through  an  obliterative  process  or  through  its  rupture, 
organization  as  a  corpus  luteum,  and  final  retrogression  as  a 
corpus  fibrosum.  In  this  connection  the  author  has  advanced 
theories  concerning  the  development  of  the  ovary  ;  the  differ- 
ential signs  of  sex;  the  descent  of  the  ovary;  the  cause 
of  ovulation  ;  the  synchronism  of  ovulation  and  menstruation  ; 
the  mechanism  of  the  rupture  of  the  mature  follicle,  and  the 
final  cessation  of  ovulation  ;  which  have  been  based  upon  ob- 
servations made  in  the  study  of  a  very  large  number  of  section.-. 

Soon  after  beginning  this  work  he  was  struck  not  only  with 
the  difficulty  of  arriving  at  a  definite  knowledge  of  the  scheme, 
but  also  of  determining  the  age  at  which  this  scheme  may  be 
taken  as  a  standard  for  comparison. 

This  is  certainly  not  possible  after  active  ovulation  is  estab- 
lished ;  for  the  constant  changes  in  the  vascular  system,  induced 
through  the  maturation,  rupture  and  organization  of  the 
follicle,  introduce  an  element  of  variability  into  the  circula- 
tion of  this  organ  which  occurs  in  no  other. 

Failing  to  reach  any  satisfactory  starting  point  in  the  adult, 
the  author  next  studied  the  ovary  of  a  girl  approaching  puberty, 
but  with  little  more  success,  for  it  was  found  that  almost  as 
constant  variations  occur  in  the  follicular  circulation  before  as 
after  the  inauguration  of  ovulation.  In  the  hope  of  finally 
Qg  a  period  in  the  life  of  the  female  individual  at  which 
a  definite  standard  for  comparison  might  be  found,  numerous 
specimens  from  children  of  various  ages  were  injected  and 
closely  studied.  Finally,  the  ovary  of  a  six-months  foetus 
was  obtained,  which  furnished  a  definite  clue  to  the  arrange- 
ment of  the  vessels;  but  as  the  follicular  apparatus  was  still 
in  process  of  development,  a  new-born  child  in  which  the 
tunica  albuginea  was  well  formed  was  selected  as  the  standard. 
Even   here   the  solution  of  the  question   was  not  easy,  for  in 


order  to  trace  the  ramifications  of  the  vessels  from  the  point 
of  their  entrance  into  the  ovary  to  their  ultimate  termini  the 
study  of  the  serial  sections  of  many  ovaries  was  necessary. 

XXVI. 
The  Gonococcus.  A  Report  of  Successful  Cultivations  from 
Cases  of  Arthritis,  Subcutaneous  Abscess,  Acute  and 
Chronic  Cystitis,  Pyonephrosis  and  Peritonitis.  By  Hugh 
H.  Young,  M.  D.,  Instructor  in  Genito-Urinary  Diseases, 
The  Johns  Hopkins  University.     (Pages  677  to  707.) 

This  report  represents  a  study  of  unusual  infections  of  the 
gonococcus  occurring  at  The  Johns  Hopkins  Hospital  during 
the  past  four  years. 

Gonorrhceal  arthritis  is  first  considered,  and  a  complete 
tabulation  is  given  often  cases  in  which  pure  cultures  of  the 
gonococcus  have  been  obtained  from  diseased  joints. 

Five  cases  of  subcutaneous  abscesses  due  to  the  gonococcus 
are  presented,  together  with  a  careful  review  of  the  literature 
showing  the  great  rarity  of  such  cases. 

A  case  of  general  suppurative  peritonitis,  in  which  the  gono- 
coccus alone  was  grown  from  the  peritoneal  exudate,  being  the 
only  case  on  record,  is  detailed. 

In  the  discussion  of  gonococcus  cystitis,  a  review  of  the 
literature  shows  that  only  two  cases  of  acute  cystitis  in  which 
the  organism  of  Neisser  was  obtained  in  pure  culture,  and  one 
case  where  by  aspiration  of  the  bladder  pure  cultures  of  the 
gonococcus  were  obtained  from  the  urine,  are  recorded.  In 
others  it  was  found  on  coverslip  preparations. 

A  case  of  chronic  alkaline  cystitis  of  four  years'  duration, 
due  to  the  gonococcus  alone,  is  presented  as  the  first  case  in 
the  literature,  and  the  occurrence  of  a  double  pyonephrosis  in 
the  same  case,  due  to  the  same  organism,  and  likewise  the  first 
recorded  instance,  is  mentioned. 

The  literature  of  kidney  affections  following  gonorrhoea  is 
reviewed  at  length,  and  a  historical  resume  of  the  successive 
demonstrations  of  the  widespread  infective  powers  of  the 
gonococcus  is  appended. 

A  XVII. 
The  Histogenesis  of  the  Cellular  Elements  of   the   Cerebral 
Cortex.     By  Stewart  Paton,  M.  D.,  Assistant  in  Clinical 
Neurology,    The    Johns   Hopkins    University.     With    7 
figures  in  the  text.     (Pages  709  to  741.) 

XXVIII. 
Experimental  Pancreatitis.     By  Simox  Fi.kxxek.  M.  D.,  Pro- 
fessor of  Pathology,  University  of  Pennsylvania,  Philadel- 
phia.    (Pages  743  to  771.) 
The  study  upon  which  this   paper  is   based  consists   of  a 
series  of  experiments  carried  out  upon  dogs  in  which  injections 
of  acids,  alkalies  and  other  chemicals,  as   well  as   bacterial 
cultures,  have  been  made  into  the  duct  of  Wirsung  and  the 
interstitial  tissue  of  the  pancreas.     By  the  several  procedures 
employed,  hemorrhagic,  suppurative,  necrotizing  and  chronic 
indurative  pancreatitis  have  been  produced.     There  has  been 
frequently  associated  with  these  conditions  fat-necrosis  both  in 
the  peritoneal  cavity  and  in  the  distant  fat.     The  several  forms 
of  pancreatitis  produced  have  been  considered  in  their  relation 
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to  pancreatitis  in  human  beings.  The  histology  of  the  lesions  is 
also  described  and  a  comparison  is  drawn  between  the  changes 
found  in  the  experimental  cases  and  those  described  in  similar 
lesions  in  human  beings.  Attention  has  been  paid  to  the 
cause  of  fat-necroses  with  the  determination  that  in  all  of  them 
the  fat-splitting  ferment  in  quantities  demonstrable  by  chemical 
test  existed. 

XXIX. 

Chronic  Hypertrophic  Gastritis  of  Syphilitic  Origin,  Associated 
with  Hyperplastic  Stenosis  of  the  Pylorus.  By  John  C. 
Hemmetkr,  M.  D.,  Clinical  Professor  of  Medicine,  Univer- 
sity of  Maryland,  and  Wm.  Royal  Stokes,  M.  D.,  City 
Bacteriologist,  Baltimore.  With  4  figures  in  the  text. 
(Pages  773  to  794.) 

The  most  important  pathological  changes  noted  in  cases  of 
gastric  syphilis  are  ulceration,  necrosis,  and  atrophy  of  the 
mucous  membrane  of  the  stomach,  with  a  marked  chronic 
interstitial  increase  of  the  connective  tissue  of  the  submucous 
coat.  Large  fibrous  bands  also  extend  into  the  muscular  coat 
of  the  organ. 

The  case  which  the  authors  of  this  article  report,  gave  a 
typical  history  of  syphilis.  The  patient  showed  an  absence  of 
free  and  combined  HC1,  and  pyloric  stenosis  was  suspected. 
A  surgical  operation  was  performed  for  relief  of  the  symptoms, 
and  the  patient  died  one  month  later. 

An  autopsy  showed  general  infection  with  the  bacillus  pyo- 
cyaneus  and  staphylococcus  aureus,  and  the  stomach  was 
found  shrunken  to  about  one-third  of  its  natural  size.  There 
was  marked  pyloric  obstruction,  without  tumor  or  ulcer.  The 
submucous  coat  was  thickened  and  the  mucous  membrane 
coarsely  granular  in  appearance. 

A  microscopic  examination  showed  atrophy  of  the  glands  of 
the  mucous  membrane,  with  the  formation  of  villous-like  pro- 
jections, or  diffuse  formation  of  young  fibrous  tissue.  The 
submucosa  shows  a  marked  thickening  due  to  the  presence  of 
fibrous  tissue  with  many  areas  of  lymphoid  cells,  especially 
about  the  smaller  veins. 

This  fibrous  tissue  extended  to  the  muscular  coat,  and  in 
places  the  peritoneum  was  thickened.  The  blood-vessels 
showed  multiplication  of  the  intimal  cells  but  no  other  marked 
changes.  These  changes  were  more  marked  at  the  pylorus, 
bur  were  apparent  in  sections  taken  from  various  portions  of 
the  organ. 

The  history  of  the  case  and  the  changes  described  justify 
the  belief  that  the  entire  pathological  process  in  the  stomach 
was  syphilitic  in  character. 

XXX. 

A  Case  of  Adenocarcinoma  which  Originated  in  the  Submu- 
cous Glands  of  a  Trachea-Like  Formation,  Found  in  a 
Sacral    Teratoma.     By    William    H.    Hudson,   M.  J)., 
La  Fayette,  Ala.     With  2  plates.     (Pages  795  to  804.) 
A   case  of  adenocarcinoma  which  developed  from  the  sub- 
mucous glands  of  a  trachea-like  formation   found  in  a  sacral 
teratoma  is  reported. 

Among  the  fcetal  structures  found  in  the  teratoma  were  the 
trachea,  the  oesophagus,  the  posterior  spinal  ganglia,  and  other 
structures  resembling  normal  physiological  tissues. 


The  special  interest  in  this  communication  centres  in  the 
malignant  changes  which  were  found  to  exist  in  the  tumor. 
Reported  cases  of  malignancy  in  teratomata  are  exceedingly 
rare,  by  far  the  largest  number  of  such  cases  being  of  the 
epidermal  type.  The  case  here  reported,  and  one  other,  are  all 
the  reported  cases  of  teratomata  in  which  malignancy  has 
originated  from  glandular  structure. 

The  surgery  of  teratomata  is  also  considered,  and  the  re- 
moval of  these  tumors  is  advised  in  every  case,  where  such 
operations  can  be  performed  with  safety  to  the  patient, 

XXXI. 

On  Hydromyelia  in  Its  Relation  to  Spina  Bifida  and  Cranio- 
schisis.  By  E.  Bates  Block,  M.  D.  With  3  plates. 
(Pages  805  to  858.) 

XXXII. 

Experimental,  Disseminated  Fat-Necrosis.  By  Eugene  L. 
Opie,  M.  D.,  Assistant  in  Pathology,  The  Johns  Hopkins 
University,  Baltimore.    With  1  plate.     (Pages  859  to  876.) 

The  relation  of  fat-necrosis  to  lesions  of  the  pancreas  was 
studied  experimentally  in  cats.  If  the  outflow  of  pancreatic 
secretion  is  completely  obstructed  by  ligating  both  pancreatic 
ducts,  foci  of  fat-necrosis  are  produced  and  may  be  widely 
disseminated.  In  two  instances,  in  which  the  animals  lived 
twenty-five  and  twenty  days  after  the  operation,  almost  the 
entire  abdominal  fat  was  opaque-white  and  necrotic,  and  loci 
of  necrosis  were  found  in  the  subcutaneous  and  pericardial 
fat.  The  presence  of  a  fat-splitting  ferment  was  demonstrated 
in  the  necrotic  fat.  In  other  instances,  in  which  the  animals 
lived  a  shorter  time,  less  extensive  necrosis  resulted.  Assum- 
ing that  after  duct-ligation  a  gradual  diffusion  of  pancreatic 
juice  or  of  the  fat-splitting  ferment  occurs,  the  attempt  was 
made  to  hasten  the  diffusion  by  stimulating,  after  ligation  of 
the  ducts,  the  secreting  activity  of  the  gland  with  pilocarpin. 
After  the  death  of  the  animal  extensive  necrosis  of  the  ab- 
dominal fat  with  foci  in  the  pericardium  was  found.  To  test 
the  ability  of  the  fully  formed  pancreatic  juice  to  cause  necro- 
sis of  fat  the  duodenal  end  of  the  organ  was  transplanted  in 
such  a  way  that  the  secretion  was  poured  into  the  subcuta- 
neous tissue  of  the  abdominal  wall;  typical  fat  necrosis 
resulted. 

The  condition  essential  to  the  production  of  focal  fat- 
necrosis  is  the  penetration  of  the  fat-splitting  ferment  of  the 
pancreas  into  living  fat,  and  the  lesions  of  the  pancreas  asso- 
ciated with  fat-necrosis  are  such  as  permit  this  diffusion  into 
the  surrounding  tissue.  The  widespread  necrosis  occasionally 
observed  in  man  and  in  animals  may  be  reproduced  experi- 
mentally by  conditions  which  favor  diffusion  of  the  ferment. 

XXXIII. 
Multiple  Hyperplastic  Gastric  Nodules  Associated  with  Nodu- 
lar  Gastric  Tuberculosis.     By  Claribel  Cone,  M.  D., 
Professor  of  Pathology,  Woman's  Medical  College,  Balti- 
more.    (Pages  877  to  890.) 
The  report  is  of  a  case  of  tuberculosis  of  the  stomach  occur- 
ring in  the  course  of  a  general   miliary  turberculosis,  which 
came  to  autopsy  in  the  pathological  laboratory  of  The  Johns 
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Hopkins  Hospital  in  October,  1808.  Besides  the  tuberculous 
infection  of  the  stomach,  gastric  lesions  of  unusual  character 
were  also  found. 

From  the  surface  of  the  stomach  projected  numerous  .small 
granules  and  occasional  larger  rounded  nodules,  varying  in 
size  from  that  of  a  pin-head  to  that  of  a  pea. 

Upon  microscopic  examination  these  nodules  presented 
several  histological  types.  There  were  (1)  nodules  due  to 
connective-tissue  overgrowth  or  to  irregular  fibrous  contrac- 
tion; (2)  atypical  glandular  nodules;  (3)  nodules  specifically 
tuberculous. 

The  connective-tissue  nodules  are  doubtless  a  feature  of 
chronic  gastritis  which  was  present.  The  atypical  glandular 
nodules  possess  in  part  the  features  of  a  neoplasm  ;  in  part,  the 
features  of  a  simple  hyperplastic  growth. 

Glandular  hyperplasia  seems  more  probable  because  there 
are  present  in  the  same  mucous  membrane  simple  proliferating 
gastric  tubules,  irregular  groups  of  two,  three  or  more  tubules, 
larger  irregular  collections,  and  the  circumscribed  nodules 
themselves,  all  having  a  similar  general  structure,  and  all,  no 
doubt,  an  expression  of  the  same  pathologic  process. 

The  tuberculous  nature  of  some  of  the  nodules  has  been 
shown  beyond  question  by  both  the  histologic  and  the  bacteri- 
ologic  examination. 

Between  the  tubercles  and  the  hyperplastic  glandular 
nodules  no  direct  relation  can  be  traced. 

XXXIV. 
On   Serum   Substitutes   with    Special    Reference    to    Asiatic 
Cholera.    By  Arthur  Blachstein,  B.  A.,  M.  D.    (Pages 
891  to  901.) 

XXXV. 

Endocarditis  Due  to  a  Minute  Organism,  Probably  the  Bacil- 
lus Influenza?.  By  Mabel  F.  Austin,  Baltimore.  (Pages 
903  to  911.) 

In  three  cases  of  endocarditis  which  have  come  to  autopsy, 
a  minute  bacillus  was  found  which  differs  from  any  of  the 
bacteria  previously  described  as  the  cause  of  the  disease. 

The  bacillus  is  identical  in  its  peculiar  morphological  char- 
acteristics with  the  B.  influenza?  of  Pfeiffer.  Cultures  were 
not  obtained.  The  organism  is  very  minute.  It  stains  with 
the  basic  auilin  dyes,  but  rarely  uniformly;  usually  the  poles 
of  the  bacillus  take  the  stain  more  intensely,  giving  the 
appearance  of  a  diplococcus.  When  treated  by  Gram's  method 
the  bacillus  is  readily  decolorized.  Great  numbers  of  the 
organisms  were  found  in  the  coverslip  preparations  made  from 
the  diseased  valves,  and  in  sections  of  the  recent  vegetations, 
and  in  one  case  clumps  of  bacilli  were  found  also  in  the  lung 
alveoli.     No  other  microorganisms  were  present. 

While  the  failure  to  obtain  cultures  forbids  definite  con- 
clusions as  to  the  nature  of  the  organism,  it  seems  very  prob- 
able from  the  evidence  obtained  that  the  bacillus  is  the 
Bacillus  influenza?.  This  is  of  especial  interest  in  connection 
with  the  many  clinical  reports  of  endocarditis  occurring  as  a 
complication  of  influenza.  The  clinical  histories  of  the  three 
cases  are  given  with  the  histological  and  bacteriological  studies 
of  the  tissues  obtained  at  autopsy.  A  brief  review  of  the 
literature  bearing  on  the  subject  is  presented. 


XXXVI. 
On  a  Case  of  Chronic  Nephritis  Terminating  with  Symptoms 
of    Landry's    Paralysis.      By    Lewellys    F.    Barker, 
Associate   Professor   of  Pathology,-  The  Johns  Hopkins 
University.     (Pages  913  to  923.) 
The  paper  records  a  case  of  chronic  diffuse  nephritis  which 
for  two  weeks  before  death  presented  the  symptoms  of  acute 
ascending  paralysis.     At  autopsy  there  were  small  red  granular 
kidneys;  an    acute  terminal   hsemorihagic  colitis  due  to  the 
streptococcus  pyogenes  was  present.     The  microscopic  exami- 
nation of  the  spinal  cord  and  brain  revealed  lesions  in  the  nerve- 
cells  and   in  the  blood-vessels.     The  lumbar  cord  was  most 
affected,  but  there  were  alterations  as  high   as  the   cerebral 
cortex.     Not  only  were  the  motor-cells  involved  but  alterations 
were  also  met  with  in  the   nerve-cells   of  the  nuclei  of  the 
dorsal  funiculi  in  the  medulla  oblongata. 

XXXVII. 

Model  of  the  Medulla,  Pons  and  Midbrain  of  a  New- Born 
Babe.  By  Florence  R.  Sabin,  Baltimore.  With  8 
plates  and  52  figures  in  the  text.     (Pages  925  to  1045.) 

The  article  contains  a  description  of  a  model  of  the  medulla, 
pons  and  midbrain  of  a  new-born  babe  made  after  the  wax- 
plate  method  of  Born.  It  was  prepared  from  a  series  of  hori- 
zontal sections  stained  by  the  method  of  Weigert-Pal,  and  it 
reproduces  in  three  dimensions,  the  various  structures  of  the 
region  so  magnified  that  they  can  be  seen  and  easily  handled. 
The  model,  moreover,  can  be  taken  apart  completely. 

The  model  illustrates  the  form  and  position  of  each  tract, 
the  course  of  development  being  thereby  suggested.  The  fact 
that  the  medial  and  lateral  lemnisci  which  form  the  mam 
sensory  tracts  are  closely  related  in  form  to  the  other  structures, 
while  the  pyramidal  tract  has  but  little  or  no  influence  in 
moulding  the  other  parts,  is  emphasized. 

The  cerebral  nerves  and  their  nuclei  are  described  and 
grouped  according  to  their  position  and  form,  and  these  groups 
also  illustrate  the  course  of  development.  The  most  curious 
and  interesting  form,  perhaps,  met  with  in  the  model  is  that 
of  the  inferior  olivary  nucleus,  its  gyri  and  sulci  being  clearly 
indicated.  The  relation  of  the  medulla  oblongata  to  the 
spinal  cord  is  also  illustrated.  The  mode  in  which  the  white 
and  gray  matter  continue  into  the  medulla,  the  changes  these 
undergo  and  the  intrinsic  structures  of  the  medulla,  pons  and 
midbrain  are  in  turn  considered. 

XXXVIII. 
A  Contribution  to  the  Surgery  of  Foreign  Bodies.     By  Wil- 
liam   S.    Halsted,   Professor   of    Surgery,   The  Johns 
Hopkins   University.     With    3   plates   and   1    figure   in 
the  text.     (Pages  1017  to  1059.) 

DESCRIPTION  OF  THE  JOHNS  HOPKINS  HOSPITAL. 

By  John  S.  Billings,  M.  D.,  LL.  D. 
Containing  56  large  quarto  plates,  phototypes,  and  lithographs, 
witli  views,  plans  and  detail  drawings  of  all  buildings,  and  their 
interior  arrangements — also  woodcuts  of  apparatus  and  fixtures  ; 
also  116  pages  of  letter-press  describing  the  plans  followed  in  the 
construction,  and  giving  full  details  of  heating-apparatus,  ventila- 
tion, sewerage  and  plumbing.     Price,  bound  in  cloth,  $7.50. 


June,  1900.] 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


147 


SUMMARIES  OR  TITLES  OF  PAPERS  BY  MEMBERS  OF  THE  HOSPITAL  AND  MEDICAL  SCHOOL 
STAFF  APPEARING  ELSEWHERE  THAN  IN  THE  BULLETIN. 


Thomas  McCrae,  M.  B.  Spleno-Myelogenous  Leukaemia; 
with  Disappearance  of  the  Spleen  Tumor  and  of  the  My- 
elocytes from  the  Blood. —  The  British  Medical  Journal, 
March  31,  1900. 

The  patient,  whose  case  is  reported,  came  under  observation  twice 
in  one  year,  with  typical  signs  of  spleno-myelogenous  leukaemia. 
On  each  occasion  the  spleen  tumor  gradually  disappeared,  the  leuco- 
cytes returned  to  normal  and  the  myelocytes  disappeared.  He 
ultimately  died,  apparently  of  cerebral  hemorrhage.  No  similar 
case  was  found  in  the  literature,  although  instances  of  disappear- 
ance of  one  of  these  conditions  named  are  not  uncommon. 

Hugh  H.  Young,  M.  D.  The  Present  Status  of  the  Appen- 
dicitis Question,  as  Shown  by  the  Recent  Literature  and 
Society  Transactions  of  France,  Germany,  England,  and  the 
United  States.— Maryland  Medical  Journal,  April,  1900. 

Thomas  R.  Brown,  M.  D.  Progress  in  Pediatrics.— Mary- 
land Medical  Journal,  April,  1900. 

Andrew  H.  Whitridge,  M.  D.  Can  Beginning  Pulmonary 
Tuberculosis  be  Diagnosed  Through  a  Shirt?—  The  Medical 
Examiner  and  General  Practitioner,  April,  1900. 

Hunter  Robb,  M.  D.  A  Clinical  and  Pathological  Report  of 
Two  Cases  of  Genital  Tuberculosis.— Cleveland  Medical 
Gazette,  March,  1900. 

Thomas  R.  Brown,  M.  D.  Cystitis  due  to  the  Typhoid 
Bacillus  Introduced  by  Catheter  in  a  Patient  not  Having 
Typhoid  Fever. — Medical  Record,  March  10,  1900. 


XOTES  Otf  XE«    BOOKS. 

Diseases  of  the  Stomach.  By  John  C.  Hemmeter,  M.  D.,  of  Balti- 
more. (P.Blakiston'sSondk  Co.  Philadelphia,  1900.) 
This  is  the  second  edition  of  this  work  which  originally  appeared 
in  1897.  To  the  first  edition  a  number  of  illustrations  and  nearly 
one  hundred  pages  have  been  added.  The  general  plan  of  the 
work  has  not  been  changed.  Among  the  new  material  the  articles 
on  Hypertrophic  Stenosis  of  the  Pylosus,  Obstruction  of  the  <  Irifices, 
and  Hemorrhage  from  the  Stomach  are  specially  noticed.  Recent 
work  and  literature  have  been  carefully  used.  The  bibliography 
given  is  a  very  valuable  feature  of  the  book,  but  many  readers 
would  prefer  to  have  fewer  references  inserted  in  the  text.  In 
using  the  book  we  have  often  found  the  lack  of  orderly  arrange- 
ment rather  a  drawback.  The  exact  whereabouts  of  all  the  points 
on  a  given  subject  are  often  found  with  difficulty.  The  work  has 
been  found  very  useful  and  we  congratulate  Dr.  Hemmeter  on  his 
second  edition. 

The  Anatomy  of  the  Brain.  By  Richard  H.  Whitehead,  M.  D. 
{The  F.  A.  Davis  Company,  1900.) 
This  is  a  book  of  96  pages  which  aims  at  giving  a  short  and  con- 
cise account  of  the  anatomy  of  the  brain  without  too  many  minor 
details.  It  is  divided  into  four  chapters  dealing  with  the  divisions, 
the  surface  anatomy,  the  internal  anatomy  and  the  conducting 
paths  of  the  eneephalon.  The  text  is  clear  and  the  giving  of  the 
terms  adopted  by  the  German  Anatomical  Society  in  addition  to 
those  commonly  used  in  this  country  is  a  helpful  feature.  The  illus- 
trations are  good  and  are  not  too  complicated.  Altogether  the 
work  should  be  of  great  use  especially  to  students,  as  it  is  probably 
the  best  short  description  of  the  brain  that  we  have  in  English. 


John  G.  Clark.  Two  Cases  of  Extrauterine  Pregnancy.— 
American  Journal  of  Obstetrics,  April,  1900. 

Henry  C.  Coe,  M.  D.  Pain  as  a  Pathognomonic  Symptom 
of  Ectopic  Pregnancy.— Medical  X,„s,  April  21,  1900. 

William  Osler,  M.  D.,  and  Thomas  McCrae,  M.  B.  (Tor.). 
Cancer  of  the  Stomach  in  the  Young.— New  York  Medical 
Journal,  April  21,  1900. 

Simon  Flexner,  M.  D.,  and  Lewellys  F.  Barker,  M.  D. 
Prevalent  Diseases  in  the  Philippines. — Science,  April  fi, 
19U0. 

T.  Caspar  Gilchrist.  Two  Unusual  Cases  of  Annular 
Syphilides  in  Negroes.— Maryland  Medical  Journal,  April, 
1900. 

Thomas  R.  Brown,  M.  D.     Cystitis  Caused  by  the  Bacillus 

Pyocyaneus.      Progress    in    Medicine.— Maryla7id   Medical 

Journal,  May,  1900. 
Harry  T.  Marshall,  M.  D.     A  Study  of  Christian  Science. 

— Md.  Med.  Jour.,  May,  1900. 
H.  O.  Reik,  M.  D.     Some  Interesting  Cases  of  Mastoiditis.— 

Md.  Med.  Jour.,  May,  1900. 
Robert  Reuling,   M.  D.     Pathology  and   Neurology.— Md. 

Med.  Jour.,  May,  1900. 
Hugh  H.  Young,  M.  D.     Progress  in  Surgery.—  Md.  Med. 

Jour.,  May,  1900. 


BOOKS  RECEIVED. 

Transactions  of  the  College  of  Physicians  of  Philadelphia.  Third 
series.  Volume  the  Twenty-first.  1899.  8vo.  XLVIII  +  197 
pages.     Printed  for  the  College.     Philadelphia. 

Proceedings  of  the  Philadelphia  County  Medical  Society.  Vol.  XX. 
Session  of  1899.  Joseph  M.  Spellissy,  M.  !>.,  Editor.  1899. 
8vo.    XVIII +  368  pages.    Printed  for  the  Society,  Philadelphia. 

The  British  Guiana  Medical  Annual.  Edited  by  J.  F.  S.  Fowler, 
M.  B.  Eleventh  year  of  issue.  1899.  8vo.  23  +  XXXVII 
pages.     Printed  by  Baldwin  and  Co.,  Georgetown,  Demerara. 

Injuries  to  the  Eye  in  their  Medicolegal  Aspect.  By  S.  Baudry,  M.  D. 
Translated  from  the  Original  by  Alfred  James  Ostheimer,  Jr., 
M.  D.  Revised  and  Edited  by  Charles  A.  Oliver,  A.  M.,  M.  D. 
With  an  Adaptation  of  the  Medico-legal  Chapter  to  the  Courts 
of  the  United  States  of  America,  by  Charles  Sinkler,  Esq.  19(10. 
12mo.  X+  161  pages.  The  F.  A.  Davis  Co.,  Philadelphia, 
New  York,  Chicago. 

The  Medical  Annual  and  Practitioner's  Index.  Eighteenth  Year. 
1900.     12ino.    LXXX  +  871  pages.    John  Wright  &  Co.,  Bristol. 

The  Pathology  anil  Surgical  Treatment  of  Tumors.  By  N.  Senn, 
M.  D.,  LL.  D.  Second  edition,  revised.  Illustrated  by  478 
engravings,  and  12  full-page  plates  in  colors.  1900.  8vo.  7)8 
pages.     W.  B.  Saunders,  Philadelphia. 

Essentials  of  Diagnosis.  Arranged  in  the  form  of  Questions  and 
Answers.  Prepared  especially  for  Students  of  Medicine. 
(Saunders'  Question-Compends,  No.  17).  By  Solomon  Solis- 
Cohen.  M.  D.,  and  Augustus  A.  Eshner,  M.  D.  Second  Edition, 
revised  and  enlarged.  Illustrated.  1900.  12mo.  417  pages. 
W.  B  Saunders,  Philadelphia. 
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THE  JOHNS  HOPKINS  HOSPITAL  REPORTS. 
Volume  I.     423  pages,  99  plates. 

Report  In  Pathology. 

The  Vessels  and  Walls  of  the  Dog's  Stomach;  A  Study  ol  the  Intestinal  Contraction; 

Healing  of  Intestinal  Sutures;  Reversal  of  the  Intestine;  The  Contraction  of  toe 

Vena  Portae  and  its  Influence  upon  the  Circulation.     By  P.  P.  Mall,  M.  D. 
A   Contribution   to   the   Pathology   of   the   Gelatinous   Type   of  Cerebellar   Sclerosis 

(Atrophy).    By  Henry  J.  Berkley,  M.  D. 
Reticulated  Tissue  and  its  Relation   to  the  Connective  Tissue  Fibrils.      By  *.    v. 

Mall,  M.  D. 

Report  In  Dermatology. 
Two  Cases  of  Protozoan  (Coccidioidal)  Infection  of  the  Skin  and  other  Organs.     By 

T.  C.  Gilchrist,  M.  D.,  and  Emmet  Rixford,  M.  D. 
A  Case  of  Blastomyeetic  DermatitiB  in  Man;  Comparisons  of  the  Two  Varieties  of 

Protozoa,  and  the  Blastomyces  found  in  the  preceding  Cases,  with  the  so-called 

Parasites  found  in  Various  Lesions  of  the  Skin,  etc.;  Two  Cases  of  Molluscum 

Fibrosum;  The  Pathology  of  a  Case  of  Dermatitis  Herpetiformis  (Duhnng).    By 

T.  C.  Gilchrist,  M.  D. 

Report  In  Pathology. 
An  Experimental  Study  of  the  Thyroid  Gland  of  Dogs,  with  especial  consideration 

of  Hypertrophy  of  this  Gland.     By  W.  S.  Halbted,  M.  D. 

Volume  II.     570  pages,  with  28  plates  and  figures. 

Report  in  Medicine. 

On  Fever  of  Hepatic  Origin,  particularly  the  Intermittent  Pyrexia  associated  with 

Gallstones.     By  William  Obler,  M.  D. 
Some  Remarks  on  Anomalies  of  the  Uvula.    By  John  N.  Mackenzie,  M.  D. 
On  Pyrodin.     By  H.  A.  Lafleur,  M.  D. 
Cases  of  Post-febrile  Insanity.     By  William  Osler,  M.  D. 
Acute  Tuberculosis  in  an  Infant  of  Four  MonthB.     By  Harry  Toulhin,  M.  D. 
Rare  Forms  of  Cardiac  Thrombi.     By  William  Osler.  M.  D. 
Notes  on  Endocarditis  in  Phthisis.     By  William  Osler,  M.  D. 

Report  in  Medicine. 
Tubercular  Peritonitis.    By  William  Osler,  M.  D. 
A  Case  of  Raynaud's  Disease.     By  H.  M.  Thomas,  M.  D. 
Acute  Nephritis  in  Typhoid  Fever.     By  William  Osleb,  M.  D. 

Report  in  Gynecology. 
The  Gynecological  Operating  Room.    By  Howard  A.  Kelly,  M.  D. 
The  Laparotomies  performed  from  October  16,  1889,  to  March  3,  1890.     By   Howard 

A.  Kelly.  M.  D.,  and  Hunter  Robb,  M.  D.  

The  Report  of  the  Autopsies  in  Two  Cases  Dying  in  the  Gynecological  Wards  with- 
out   Operation;    Composite    Temperature    and    Pulse    Charts    of    Forty    Cases   of 

Abdominal  Section.    By  Howard  A.  Kelly,  M.  D. 
The  Management  of  the  Drainage  Tube  in  Abdominal  Section.    By  Hunter  Robb, 

M.  D. 
The  Gonococcus  in  Pyosalpinx;  Tuberculosis  of  the  Fallopian  Tubes  and  Peritoneum; 

Ovarian   Tumor;    General    Gynecological   Operations    from    October   15,    1889,    to 

March  4,  1890.     By  Howard  A.  Kelly,  M.  D. 
Report  of  the  Urinary  Examination  of  Ninety-one  Gynecological  Cases.     By   Howard 

A.  Kelly,  M.  D.,  and  Albert  A.  Ghriskey,  M.  D. 
Ligature  of  the  Trunks  of  the  Uterine  and  Ovarian  Arteries  as  a  Means  of  Checking 

Hemorrhage  from  the  Uterus,  etc.     By  Howard  A.   Kelly,  M.  D. 
Carcinoma  of  the  Cervix  Uteri  in  the  NegreBS.     By  J.  W.  Williams,  M.  D. 
Elephantiasis  of  the  Clitoris.     By  Howard  A.  Kelly,  M.  D. 
Myxo-Sarcoma  of  the  Clitoris.     By  Hdnter  Robb,  M.  D. 
Kolpo- Ureterotomy.     Incision  of  the  Ureter  through  the  Vagina,   for  the  treatment 

of  Ureteral  Stricture;  Record  of  Deaths  following  Gynecological  Operations.     By 

Howard  A.  Kelly,  M.  D. 

Report  In  Surgery,  I. 
The  Treatment  of  Wounds  with  Especial  Reference  to  the  Value  of  the  Blood  Clot 

in  the  Management  of  Dead  Spaces.     By  W.  S.  Halsted,  M.  D. 
Report  in  Nenrology,  I. 
A  Case  of  Chorea  lnsaniens.    By  Henry  J.  Berkley,  M.  D. 
Acute  Angio-Neurotic  Oedema.    By  Charles  E.  Simon,  M.  D. 
Haematomyelia.    By  August  Hoch,  M.  D. 
A  Case  of  Cerebro-Spinal  Syphilis,  with  an  unusual  Lesion  in  the  Spinal  Cord.     By 

Henry  M.  Thomas,  M.  D. 

Report  in  Pathology,  I. 
Amoebic  Dysentery.  By  William  T.  Councilman,  M.  D.,  and  Henri  A.  Lapleor,  M.  D. 


Volume  III.     766  pages,  with  69  plates  and  figures. 

Report  in  Pathology. 

Papillomatous  Tumors  of  the  Ovary.     By  J.  Whitridoe  Williams.  M.  D. 
Tuberculosis  of  the  Female  Generative  OrganB.    By  J.  Whitridoe  Williams,  M.  D. 

Report  in  Pathology. 

Multiple  Lympho-Sarcomata,  with  a  report  of  Two  Cases.     By  Simon  Fleiner,  M.  D. 

The  Cerebellar  Cortex  of  the  Dog.     By  Henry  J.  Berkley,  M.  D. 

A  Case  of  Chronic  Nephritis  in  a  Cow.    By  W.  T.  Councilman,  M.  D. 

Bacteria  in  their  Relation  to  Vegetable  Tissue.     By  H.  L.  Russell,  Ph.  D. 

Heart  Hypertrophy.    By  \Vn.  T.  Howard,  Jr.,  M.  D. 

Report  in  Gynecology. 

The  Gynecological  Operating  Room;  An  External  Direct  Method  of  Measuring  the 
Conjugata  Vera;  Prolapsus  Uteri  without  Diverticulum  and  with  Anterior  En- 
terocele;  Lipoma  of  the  Labium  Majus;  Deviations  of  the  Rectum  and  Sigmoid 
Flexure  associated  with  Constipation  a  Source  of  Error  in  Gynecological  Diag- 
nosis; Operation  for  the  Suspension  of  the  Retroflexed  Uterus.  By  Howard  A. 
Kelly,  M.  D. 

Potassium  Permanganate  and  Oxalic  Acid  as  Germicides  against  the  Pyogenic  Cocci. 
By  Mary  Sherwood,  M.  D. 

Intestinal  WormB  as  a  Complication  in  Abdominal  Surgery.     By  A.  L.  Stavely,  M.  D. 

Gynecological  Operations  not  involving  CcBliotomy.  By  Howard  A.  Kelly,  M.  D. 
Tabulated  by  A.  L.  Stavely,  M.  D. 


The  Employment  of  an  Artificial  Retroposition  of  the  Uterus  in  covering  Extensive 
Denuded  Areas  about  the  Pelvic  Floor;  Some  Sources  of  Hemorrhage  in  Abdo- 
minal Pelvic  Operations.    By  Howard  A.  Kelly,  M.  D. 

Photography  applied  to  Surgery.    By  A.  S.  Murray. 

Traumatic  Atresia  of  the  Vagina  with  Haematokolpos  and  Hannatometra.  By  Howard 
A.  Kelly,  M.  D. 

Urinalysis  in  Gynecology.    By  W.  W.  Russell,  M.  D. 

The  Importance  of  employing  Anaesthesia  in  the  Diagnosis  of  Intra-Pelvic  Gyneco- 
logical Conditions.    By  Hunter  Robb,  M.  D. 

Resuscitation  in  Chloroform  Asphyxia.     By  Howarh  A.  Kelly,  M.  D. 

One  Hundred  Cases  of  Ovariotomy  performed  on  Women  over  Seventy  Years  of  Age. 
By  Howard  A.  Kelly,  M.  D.,  and  Mary  Sherwood,  M.  D. 

Abdominal  Operations  performed  in  the  Gynecological  Department,  from  March  5, 
1890,  to  December  17,  1892.    By  Howard  A.  Kelly,  M.  D. 

Record  of  Deaths  occurring  in  the  Gynecological  Department  from  June  6,  1890,  to 
May  4,  1892. 

Volume  IV.     504  pages,  33  charts  and  illustrations. 
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ON  THE  PRESENT  STATUS  OF  THERAPY  AND  ITS  FUTLRE. 

By  Levvellts  F.  Barker,  M.  B.,  Tor., 
Associate  Professor  of  Pathology,  Johns  Hopkins  University. 


The  only  means  we  have  of  judging  what  the  future  has 
in  store  is  to  review  the  history  of  the  past  and  to  view 
accurately  the  present  tendency  or  drift.  The  history  of 
therapy  is  the  history  of  medicine,  for  medicine  began 
with  therapy.  It  is  not  my  purpose  in  the  time  allotted  to 
rue  to  undertake  a  recital  of  this  history;  I  shall  have  to  be 
content  simply  with  an  enumeration  of  epochs  and  perhaps  a 
hint  at  the  periods  of  progress. 

Historians  are  gradually  collecting  for  us  the  data  concern- 
ing the  earliest  therapeutic  efforts.  The  history  of  the  ear- 
liest medicine  shows  of  what  a  jumble  these  efforts  consisted. 
With  the  dawn  of  intelligence  the  sympathy  which  was 
gradually  evolved  through  the  sense  of  pain  led  the  primitive 
man  to  attempt  to  relieve  the  pain  of  his  fellows.  You  recall 
the  lines  of  a  literary  medical  man: 

"  The  hunt  is  o'er;  the  stone-armed  spears  have  won: 
Dead  on  the  hillside  lies  the  mastodon. 
Unmoved  the  warriors  their  wounded  leave: 
The  world  is  young  and  has  not  learned  to  grieve. 


•Address    in    medicine    delivered    before    the   Ontario    Medical 
Association,  Toronto,  June  6th,  1900. 


But  one,  a  gentler  sharer  of  the  fray, 
Waits  in  the  twilight  of  the  western  day, 
Where  'neath  his  gaze  a  cave-man,  hairy,  grim, 
Groans  out  the  anguish  of  his  mangled  limb. 
Caught  in  the  net  of  thought  the  watcher  kneels, 
With  tender  doubt  the  tortured  member  feels, 
And,  first  of  men  a  healing  thought  to  know, 
He  finds  his  hand  can  check  the  life-blood's  flow." 

Disease  is  as  old  as  man — it  is  only  the  knowledge  of  dis- 
ease that  is  recent.  In  the  fiercer  physical  struggle  for  exist- 
ence which  must  have  characterized  the  life  of  our  primitive 
forefathers,  external  wounds  and  manglings,  as  well  as  phy- 
sical injuries  due  to  exposure  to  the  weather,  to  extremes  of 
cold  and  heat,  must  have  been  common.  Crude  surgical 
procedures  evolved  by  herdsman  or  shepherd  began  to  be 
applied  to  man.  The  diseases  peculiar  to  the  female  sex  were 
first  treated  by  the  wise  old  women  who  had  lived  through 
the  mysteries  of  the  life  of  that  sex.  Of  the  nature  of  disease 
in  general  and  particular  the  ghost  of  a  true  idea  did  not 
exist.  Obscure  diseases  were  regarded  as  instances  of  de- 
moniacal possession.  Prayers,  chants  and  sacrifices  to  heal- 
ing gods  were  universal.  Devils  were  exorcised  chiefly 
through  the  medium  of  priests.     The  priestly  art  and  that 
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of  the  physician  were  often  combined.  In  China,  in  India, 
in  Chaldea,  in  Egypt,  the  development  of  early  medicine  fol- 
lowed the  same  fundamental  principles,  though  each  country 
manifested  special  peculiarities. 

The  medicine  of  the  Greeks  interests  us  as  much  as  any. 
Philosophers  all.  with  an  intense  longing  for  the  good,  the 
true  and  the  beautiful,  they  have  left  behind  them  records 
which  in  many  respects  make  modest  even  the  reader  of 
to-day.  In  Heraclitus.  Democritus  and  Empedocles  and. 
above  all,  in  Hippocrates  we  meet  with  much  that  is  practi- 
cally good  in  modern  medicine  and  philosophy,  especially  as 
concerns  the  individual  life,  the  ideal  development  of  the 
personality.  Though  infants  in  anatomy  and  physiology  and 
almost  entirely  ignorant  of  the  nature  of  specific  diseases,  the 
Greek  physicians  had  accumulated  an  account  of  symptoms 
and  conditions  and  a  therapeutic  armamentarium  that  sur- 
prises the  modern  who  for  the  first  time  reads  his  Hippo- 
crates. The  treatment  of  fractures  and  dislocations,  the  tre- 
panning of  the  skull,  the  tapping  of  the  abdomen  and  chest, 
the  mode  of  dealing  with  hernia  show  us  how  daring  they 
were  in  surgical  measures.  Had  they  known  how  to  control 
hemorrhage,  who  can  tell  what  operations  these  cool-headed 
Greeks  might  not  have  devised.  They  were  far  less  happy 
in  the  more  difficult  field  of  internal  medicine.  Most  of  their 
ideas  about  internal  diseases  were  wrong,  but  some  of  their 
descriptions  of  individual  cases  are  magnificent.  Concerning 
the  therapy  of  internal  diseases,  Hippocrates  bad  many  sound 
principles,  and  described  some  good  practice.  He  recognized 
the  healing  power  of  nature  and  urged  his  followers  to  aid 
and  follow  nature — "quo  natura  vergit,  eo  tendere  opo'rtet." 
In  Hippocrates  can  be  found  the  tenets  of  many  of  the  famous 
schools  which  have  followed  him.  The  principle  of  "  con- 
traria  contrariis  "  and  that  of  "  similia  similibus"  are  both  in 
his  pages,  but  wiser  than  some  who  came  after  him  he  limited 
himself  to  neither.  "  According  to  its  kind  and  the  circum- 
stances underlying  it,  a  case  must  sometimes  be  treated  by- 
agents  acting  unlike  the  disease,  sometimes,  on  the  other  hand, 
the  treatment  must  be  undertaken  by  agents  acting  similar  to 
the  disease.  The  reason  for  this  lies  in  the  weakness  of  the 
human  organism."  Perhaps  the  strongest  part  of  the  therapy 
of  that  day  was  in  the  emphasis  laid  upon  diet,  gymnastics, 
bathing  and  mode  of  life  in  general.  Who  but  has  read  and 
appreciated  the  Charmides  of  Plato,  that  exquisite  dialogue 
in  which  the  principles  of  Greek  temperance  are  embodied. 
For  a  long  time  after  Hippocrates  this  personal  hygiene  was 
accentuated.  The  visits  of  young  men  to  the  temples  of 
/Esculapius,  there  to  be  instructed  as  to  how  to  live,  were  long 
continued.  Walter  Pater's  appreciation  of  a  visit  of  this  sort 
described  in  Marius  the  Epicurean  will  be  recalled  by  many 
of  you. 

In  Galen's  time  theory  and  gross  empiricism  reigned  su- 
preme. The  idea  of  the  four  elements,  heat,  cold,  dryness 
and  moisture  influenced  the  giving  of  drugs.  These  elements 
in  a  sense  corresponded- to  the  four  cardinal  juices  of  the 
human  body,  blood,  mucus,  yellow  bile  and  black  bile.     The 


therapeutic  ideas  of  Galen,  like  his  medical  ideas  in  general, 
dominated  medicine  for  a  thousand  years. 

With  the  advent  of  Vesalius  and  the  development  of  human 
anatomy  one  might  have  hoped  for  rapid  improvement  in 
therapy,  but  this  improvement  was  not  immediately  forth- 
coming. Even  Harvey's  discovery  of  the  circulation  of  the 
blood  and  Malpighi's  studies  of  physiology  and  pathology- 
were  not  immediately  fruitful  in  a  therapeutic  way.  Para- 
celsus alone  stands  out  as  a  reformer  in  internal  medicine  and 
therapeutic  effort.  He  bravely  opposed  the  authority  of 
Galen,  recognized  the  fallacy  of  trusting  to  knowledge  ob- 
tained from  books  and  relied  rather  upon  personal  observa- 
tion and  experience.  Analysis  shows,  however,  that  even 
Paracelsus  did  but  little  to  advance  the  actual  knowledge  of 
therapy. 

About  this  time  there  was  a  wide-spread  awakening  in  all 
the  natural  sciences.  Descriptive  natural  science  and  system- 
ization  ruled  the  thought  of  the  day.  During  the  period 
which  followed  a  series  of  medical  systems  developed,  based 
upon  one-sided  theories  and  badly  based  generalizations;  Hal- 
ler's  doctrine  of  irritability.  Brown's  doctrine  of  stimuli. 
Hahnemann's  homoeopathy,  Gall's  phrenology,  along  with 
many  other  schools  came  at  this  period  to  their  development. 

Real  progress  in  therapy  dates  from  the  time  when  natural 
science  became  an  exact  study.  Rigidly  accurate  observation 
followed  by  mature  reflection  has  led  to  experimentation. 
Medicine  of  this  sort  is  only  a  century  old.  It  was  almost 
synchronous  with  the  widening  of  chemical  discovery  and  of 
the  working  out  by  physicists  of  the  principles  which  underlie 
many  natural  phenomena  which  up  to  the  time  had  been 
entirely  obscure,  that  microscopic  studies  began  to  be  prose- 
cuted seriously.  Histology  developed  with  Bichat;  the  cell 
doctrine  with  Schleiden  and  Schwann,  pupils  of  the  celebrated 
Johannes  Midler.  The  French  and  the  Germans  became 
enthusiastic  for  pathological  anatomy.  Rokitansky  counted 
his  autopsies  by  thousands.  The  older  physicians  like  Syden- 
ham and  Bcerhaave,  found  worthy  successors  in  Louis,  Schon- 
lein,  Traube,  and  Wunderlich. 

Virchow's  cellular  pathology  established  an  entirely  new 
view-point  whence  disease-processes  could  be  observed. 
Charles  Darwin's  work  on  the  "  Origin  of  Species,"  Herbert 
Spencer's  philosophy  and  Huxley's  researches  in  comparative 
anatomy  stimulated  investigators  in  all  sciences  to  examine 
into  the  evolution  of  phenomena,  to  consider  the  order  of 
events  in  organic  processes.  Enormous  strides  continued  to 
be  made  in  physics  and  chemistry,  and  the  new  facts  discov- 
ered in  these  branches  permitted  of  the  development  of  phy- 
siology by  Ernst  Briicke,  Carl  Ludwig.  Emil  Du  Bois  Rey- 
mond,  Helmholtz  and  Claude  Bernard.  Caspar  Fr.  Wolff, 
Karl  von  Baer,  Balfour,  and  His  unravelled  the  mysteries  of 
embryonic  development.  Improvements  in  the  microscope 
and  in  microscopic  technique  led  to  a  deeper  penetration  into 
the  mysteries  of  histology  and  microscopic  anatomy,  normal 
and  abnormal,  than  the  most  enthusiastic  could  have  hoped 
for  a  few  years  earlier.     New  instruments  of  all  sorts  were 


July-August,  1900.] 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


151 


devised.  Auenbrugger's  percussion  and  Laennee's  ausculta- 
tion revolutionized  physical  diagnosis.  The  ophthalmoscope, 
the  laryngoscope  and  the  speculum,  had  much  to  do  with  the 
establishment  of  the  specialties  of  ophthalmology,  laryngology 
and  gynaecology. 

In  the  fight  against  infectious  diseases  a  great  victory  had 
been  won  in  the  discovery  of  vaccination  by  Edward  Jenner. 
Later  on  Henle's  ingenious  speculations  concerning  the 
nature  of  contagious  diseases  set  many  great  minds  in  motion. 
With  Pasteur  and  Koch  came  illumination.  The  infectious 
agent  in  the  majority  of  infectious  diseases  is  now  known, 
ean  be  cultivated  in  pure  culture  and  can  be  utilized  in  ani- 
mal experiment. 

Physiological  and  pathological  chemistry  have  been  unveil- 
ing the  mysteries  of  the  fluids  and  solids  of  the  body;  pharma- 
cology and  toxicology  arc  investigating  the  influences  of  drugs 
and  poisons  upon  these.  The  application  of  Lister's  happy 
idea  with  regard  to  wound  infection,  aided  by  the  American- 
born  boon  of  anaesthesia  and  a  bloodless  technique,  totally 
changed  the  aspects  of  surgery.  Wound  infection,  if  not 
entirely  an  event  of  the  past,  has  been  enormously  reduced. 
The  holiest  places  of  the  body  are  to-day  invaded  by  the  sur- 
geon's knife;  the  abdomen,  the  thorax,  the  joint  cavities  and 
even  the  brain  are  frequently  and  fearlessly  explored.  The 
heart,  the  last  organ  of  man  to  be  made  accessible  to  surgical 
treatment,  can  now  be  sutured  with  success. 

But  more  time  must  not  be  spent  in  glancing  at  the  past; 
it  is  necessary  at  once  to  look  at  the  present  and  to  divine,  if 
it  be  possible,  whither  we  are  being  led. 

As  a  result  of  development  along  so  many  diverging  lines 
the  study  of  modern  medicine  is  concerned  with  a  field  so 
wide  that  he  who  glances  over  it,  cannot  fail  to  be  appalled 
by  its  magnitude.  No  single  intelligence  can  in  these  days 
be  familiar  with  the  details  of  growth  in  all  its  parts;  no 
single  individual  ean  hope  to  work  efficiently  in  more  than 
one  or  two  of  its  subdivisions.  The  complexity  of  the  work 
demands  a  division  of  labor,  and  most  is  gained  from  the 
efforts  of  men  who,  familiar  with  the  general  trend  of  progress 
in  the  whole  field,  concentrate  their  activities  upon  some  one 
corner  of  it.  Individual  workers  in  the  special  medical 
sciences  are  pushing  their  investigations  at  the  moment  with 
unwonted  zeal.  Anatomists  are  ever  devising  new  technical 
methods;  the  cells  formerly  believed  to  be  very  simple  "  ele- 
ments "  are  found  to  be  highly  complex  organisms;  parts  of 
the  body  as,  for  example,  the  nervous  system,  are  having  their 
true  cellular  nature  for  the  first  time  revealed;  the  structural 
basis  of  the  intrinsic  mechanisms  of  individual  cells  is  in  pro- 
cess of  demonstration;  the  relations  of  the  basis  in  one  cell 
to  that  in  other  cells  are  being  found  out.  Physiology,  so 
long  interested  in  the  hydraulic  principles  of  the  circulatory 
apparatus  and  the  muscle-nerve  preparation,  is  being  diverted 
into  new  channels  of  research,  utilizing  in  its  experiments  the 
newly  discovered  principles  underlying  chemical  and  physical 
phenomena.  The  oxygenating  and  reducing  processes  which 
occur  in  the  body,  the  various  stages  of  anabolic  and  cata- 


bolie  metabolism,  the  phenomena  of  secretion  and  excretion, 
the  interrelations  of  the  various  bodily  activities,  the  func- 
tions of  the  different  neural  complexes,  the  mechanisms  of 
defence  and  adaptation — these  are  some  of  the  subjects  with 
which  physiologists  are  now  busying  themselves. 

In  pathological  anatomy  and  physiology  just  as  strenuous 
efforts  are  being  made  as  in  the  other  fundamental  depart- 
ments. Our  ideas  concerning  inflammation  have  been  so 
much  modified  that  we  are  advised  by  some  of  the  ablest 
pathologists  to  give  up  the  term  altogether.  The  nature  of 
inflammatory  exudates  is  still  under  discussion;  what  elements 
are  of  haemic  and  what  of  local  origin  are  disputed;  the  great 
cleft  between  the  acute  inflammations  and  the  chronic  pro- 
cesses associated  with  production  of  new  connective  tissue  is 
still  unsatisfactorily  bridged.  The  aetiology  of  tumors,  as  yet 
unsolved,  stimulates  the  embryologist  on  the  one  hand  and 
the  parasitologist  on  the  other  to  renewed  exertion.  New 
tumors  are  being  discovered;  old  ones  are  being  regrouped; 
finer  and  finer  distinctions  between  benignancy  and  malig- 
nancy are  being  drawn  with  results  eminently  satisfactory  for 
the  practical  surgeon. 

The  therapeutic  hopelessness  that  pathological  anatomy 
inspires  is  more  than  compensated  for  by  the  faith  in  the 
future  of  therapy  and  prophylaxis  directly  derivable  from  a 
consideration  of  the  teachings  of  pathogenesis.  As  patho- 
logical processes  are  traced  further  and  further  back  to  the 
earliest  stages  when  function  begins  its  deviation  from  the 
normal  and  the  causes  underlying  those  deviations  gradually 
become  recognizable  the  means  of  prevention  and  the  indica- 
tions for  treatment  become  obvious. 

Bacteriology  appears  to  have  done  for  us  the  greatest  work 
of  which  it  is  directly  capable;  further  advances  in  a  similar 
direction  promise  to  be  made  rather  through  the  aid  of  chem- 
istry and  physics.  The  study  of  protozoan  invasions  is  yet  in 
its  infancy  and  may  have  surprises  in  store  for  us.  One  can- 
not help  but  feel  that  we  are  on  the  brink  of  the  discovery  of 
the  infectious  agent  in  syphilis  and  the  infectious  fevers,  but 
who  can  prophesy  what  the  nature  of  the  agent  will  be — 
animal,  vegetable  or  less  highly  organized  "  ferment." 

We  have  some  reason  to  be  proud  of  the  present  status  of 
public  hygiene.  There  never  was  a  time  when  the  general 
public  was  more  industriously  educated  concerning  the  im- 
portance of  hygienic  measures  than  at  present — never  a  time 
when  the  laity  was  more  thoroughly  exercised  over  this  topic. 
.Sanitary  associations  are  innumerable;  public  health  depart- 
ments are  everywhere  demanded.  Meat,  milk  and  vegetables 
are  inspected;  impurities  in  food  and  drink  are  more  and 
more  excluded  through  the  vigilance  of  the  law.  Contagious 
diseases  are  diagnosed  early  and  isolated  by  city  officials. 
Governmental  sanitaria  are  in  sight.  Quarantine  and  disin- 
fectant measures  are  more  rigidly  and  fortunately  more  intel- 
ligently employed  than  ever  before.  Great  epidemics  are 
being  choked  at  their  starting  places,  the  only  mode  in  which 
they  can  satisfactorily  be  combatted.  A  fire  can  be  extin- 
guished by  a  fire  department  in  its  incipient  stage — once  well 
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under  way  it  is  beyond  the  control  of  human  interference. 
There  is  good  prospect  that  ere  long  the  world  will  be  through 
with  those  tremendous  outbreaks  of  contagious  disease  of 
bacterial  origin  which  from  time  to  time  have  so  devastatingly 
swept  over  both  Western  and  Eastern  civilizations.  Thanks 
largely  to  Anglo-Saxon  enterprise  the  back  yards  of  the  world 
in  which  the  embers  of  epidemics  smoulder  are  being  rapidly 
cleaned  up;  this  together  with  the  rendering  ever  more  infec- 
tion-proof of  the  materials  to  which  the  flame  of  infection 
spreads  bids  fair  to  make  the  whole  subject  if  not  entirely, 
at  least  largely,  a  matter  of  history. 

The  present  position  of  personal  hygiene  is  a  subject  upon 
which  we  have  less  reason  to  congratulate  ourselves.  In 
principle  we  know  much,  in  practice  we  do  but  little.  Con- 
cerning climate,  fresh  air,  diet,  clothing,  bathing,  work,  rest 
and  recreation  there  is  perhaps  less  dearth  of  information 
than  negligence  and  inattention  in  performance.  We  behave 
hygienically  when  we  are  forced  to  do  so,  but  not  as  a  well 
planned  order  of  life.  Above  all  on  this  continent  we  have 
as  yet  to  learn  how  to  live  and  the  problem  here  is  less  simple 
than  elsewhere,  for  life  here,  especially  in  the  great  centres, 
is  life  at  its  most  complex.  Nowhere  else  is  the  strain  so 
great — nowhere  else  does  it  so  rapidly  increase  in  tension. 
It  must  be  a  nervous  system  other  than  that  which  has  been 
and  that  which  is  that  will  stand  it.  That  nervous  system 
may  be  now  evolving,  but  in  the  meantime  the  unfit  are  suc- 
cumbing in  numbers  ever  more  alarming.  Moderation  in  all 
things  and  elimination  of  the  non-essential  from  our  lives 
would  do  much  to  tide  us  as  a  race  over  the  transition  period. 

Perhaps  the  most  significant  movement  at  present  observ- 
able in  medicine  is  the  beginning  of  the  application  of  the 
newer  ideas  of  physics  and  chemistry  to  the  solution  of  biolog- 
ical questions.  One  has  ever  to  be  on  his  guard  lest  he  expect 
too  much  from  the  introduction  of  new  methods  of  approach- 
ing problems,  but  in  this  instance  the  principles  underlying 
are  so  fundamentally  important  and  have  already  worked 
such  marvelous  transformations  in  the  mode  of  thought  and 
activity  of  chemists  that  we  are  justified  in  expressing  great 
hope  for  the  future  in  their  use  by  medical  investigators. 
The  doctrines  of  van't  Hoff  and  Arrhenius  are  pregnant  with 
great  possibilities,  van't  Hoff's  brilliant  generalizations  with 
regard  to  the  behavior  of  solutions  are  found  to  hold  good  by 
a  whole  series  of  workers — the  laws  of  osmotic  pressure  appear 
to  be  strictly  analogous  to  the  laws  of  Boyle,  Gay-Lussac  and 
Avogadro  concerning  gases.  The  theory  of  the  dissociation 
of  electrolytes — salts,  acids  and  bases — into  their  components, 
the  ions  (cations  and  anions),  which  we  owe  to  Arrhenius, 
affords  a  satisfactory  explanation  of  an  enormous  number  of 
facts  hitherto  unintelligible.  These  newer  doctrines  not  only 
correlate  facts  hitherto  unconnected,  but  they  have  shown 
the  way  to  new  lines  of  experimentation  and  have  acted  as  a 
most  powerful  stimulus  to  original  research.  While  it  is 
probably  not  true  that  chemical  activity  is  due  solely  to  ions 
and  never  to  whole  molecules,  yet  the  number  of  chemical 
reactions  which  according  to  the  physical  chemists  are  purely 


ionic  is  very  great,  including  certainly  the  majority  thus  far 
investigated.  The  studies  of  Kahlenberg  and  True  on  the 
toxic  effects  of  acids  and  bases  on  plant  life  indicate  that  it  is 
the  hydrogen  ion  of  the  acid  and  the  hydroxyl  ion  of  the 
bases  which  is  the  active  constituent.  The  significant  experi- 
ments of  Loeb  on  the  power  of  muscle  to  absorb  water  in  the 
presence  of  acids  suggest  the  value  of  the  physical-chemical 
method  of  thought  in  physiology.  The  work  of  Kronig  and 
Paul  upon  the  effects  of  disinfectant  substances  has  made 
probable  the  ionic  nature  of  this  influence.  The  introduc- 
tion by  Dreser  of  the  conception  of  the  osmotic  work  done  by 
the  kidney  and  a  calculation  of  the  same  in  foot  pounds  is 
of  the  deepest  interest,  even  if  his  interpretation  of  his  results, 
as  it  would  appear,  has  to  be  somewhat  modified.  The  prac- 
tical results  in  sight  from  the  clinical  studies  by  the  method 
of  physical  chemistry  undertaken  by  Hamburger,  Kbppe, 
Koranyi  and  others  are  being  thankfully  received  by  clinicians 
all  over  the  world.  Loeb  of  Chicago  has  recently  interested  us 
by  proving  the  poisonous  effects  of  pure  solutions  of  common 
salt,  and  though  his  experiments  have  been  upon  lowly 
organisms,  I  should  consider  the  medical  man  rash  who  con- 
tinued to  give  a  patient  of  low  vitality  large  doses  of  ordinary 
salt  solution  when  he  can  just  as  well  introduce  a  solution  in 
which  the  holding  in  a  variety  of  salts  corresponds  more 
nearly  to  that  of  normal  serum.  Almost  startling,  too,  is  the 
assertion  of  Loeb  that  the  eggs  of  echinoderms  can  be  fertil- 
ized in  the  absence  of  spermatozoa  by  magnesium  ions.  If 
the  phenomenon  of  fertilization — that  sanctum  sanctorum  of 
physiological  processes  begins  to  be  invaded  by  physical  chem- 
istry— what  may  we  not  expect  from  that  science  in  the 
future.  It  would  take  too  long  to  refer  to  other  work  in  this 
field — to  the  constant  reciprocal  relation  existing  between 
chlorides  and  achlorides  of  the  blood  and  urine,  to  the  newer 
ideas  on  the  occurrence  of  oedema,  to  the  speculations  con- 
cerning so-called  ion-proteids.  Suffice  it  to  say,  that  the 
promise  for  the  future  in  pathogenesis  and  in  pharmacody- 
namics is  much  brightened  by  the  advent  of  physical  chem- 
istry. Were  a  medical  student,  suited  by  heredity  and  envir- 
onment to  look  forward  to  the  higher  things  in  medicine,  to 
ask  me  the  question,  "  How  can  I  best  fit  myself  to  make 
real  advances  in  knowledge  in  medicine  and  therapy  during 
the  next  twenty-five  years?  "  I  should  say,  "  In  addition  to 
a  thorough  medical  course,  arm  yourself  with  sufficient  math- 
ematics and  gain  a  thorough  theoretical  and  practical  training 
in  the  methods  of  physics  and  chemistry  and  especially  in  the 
principles  and  methods  of  what  is  called  '  physical  chemis- 
try.' After  this  turn  your  attention  to  the  solution  of  medi- 
cal problems."  Not  that  the  doctrines  of  van't  Hoff  and 
Arrhenius  will  be  able  to  clear  up  all  difficulties — the  doc- 
trines themselves  may  even  be  found  to  be  only  helpful 
hypotheses  and  later  be  supplanted  by  others  less  faulty,*  but 
all  our  knowledge  is  but  relative,  and  at  present  new  knowl- 


*  Some  physicists  are  inclined  to  believe  that  the  "corpuscular" 
doctrine  advanced  by  J.  J.  Thomson  seriously  threatens  the 
position  of  the  ion-conception. 
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edge  can  probably  be  easiest  readied  by  working  witb  the 
methods  referred  to. 

The  conviction  is  not  infrequently  expressed  that  surgery 
having  gone  so  far  cannot  have  many  great  conquests  still 
before  it,  but  when  we  review  recent  progress  it  would  seem 
hazardous  to  deny  the  possibility  of  still  more  interesting 
advances.  The  extensive  use  of  local  anaesthesia  since  the 
introduction  of  cocaine  in  1884  has  led  to  striking  modifica- 
tions in  surgical  technique.  The  general  narcosis  produced 
by  ether  and  chloroform  together  with  perfected  haemostatic 
methods  had  a  tendency  to  encourage  slow  operations.  With 
cocaine  anaesthesia  and  infiltration  of  the  tissues  with  nearly 
indifferent  fluids  surgeons  have  again  been  compelled  to 
operate  more  quickly  and  with  greater  efforts  at  precision. 
The  discovery  of  the  X  ray  has  made  bone  surgery  much  more 
accurate  work  than  it  could  ever  have  been  before.  Most 
noteworthy,  perhaps,  in  modern  surgery,  are  the  operations 
which  are  now  undertaken  upon  the  liver,  gall-bladder  and 
bile  ducts.  These  together  with  gastrointestinal  surgery  have 
elevated  abdominal  surgery  to  even  a  higher  rank  than  that 
attained  by  pelvic  surgery  through  the  activity  of  the  gynae- 
cologists. Progress  can  certainly  be  expected  still  in  the 
treatment  of  surgical  diseases.  Max  Broedel  in  Kelly's  ser- 
vice has  just  shown  us  by  a  study  of  its  blood-vessels  the 
safest  way  to  cut  into  the  pelvis  of  the  kidney. 

The  sharp  line  between  medicine  and  surgery  is  breaking 
down.  The  two  domains  overlap  at  their  boundaries  and  the 
importance  of  medical  men  and  surgeons  working  together  is 
becoming  more  and  more  appreciated.  The  establishment  of 
a  journal,  the  Mittheilungen  aus  dem  Grenzgebiete  der  Chir- 
urgie  und  Medizin,  is  an  indication  of  the  feeling  which  exists. 
The  surgery  of  the  future  aside  from  emergency  cases  will 
be  largely  done  in  hospitals.  Surgeons,  to  attain  the  necessary 
technical  skill  and  familiarity  with  normal  and  pathological 
living  tissues,  must  stand  for  years  over  an  operating  table. 
A  trained  corps  of  assistants  and  nurses  is  essential  for  the 
more  difficult  problems  which  now  fall  to  the  lot  of  the  surgi- 
cal specialist. 

Compared  with  the  brilliant  achievements  of  the  surgeon 
the  therapeutic  efforts  of  the  physician  are  felt  by  most  medi- 
cal men  as  well  as  by  the  laity  to  be  somewhat  disappointing. 
In  spite  of  the  extraordinary  keenness  of  diagnostic  power 
which  has  been  developed  in  internal  medicine  the  painfully 
exact  studies  in  pathological  histology  and  in  physiological 
and  pathological  chemistry,  the  wide-spread  activity  in  phar- 
macological and  pharmacodynamical  experiment  and  the  in- 
defatigable efforts  of  the  manufacturing  chemist  to  supply 
new  drugs,  the  view  is  prevalent  and  rightly  so  that  in  the 
treatment  of  internal  diseases  "  we  have  more  to  hope  for  the 
future  than  to  entrust  to  the  present."  The  explanation  is 
obvious.  The  age  is  one  of  doubt.  Authority  now  less  than 
ever  before  counts  for  anything.  There  is  a  lively  fear  of 
empiricism,  an  insatiable  desire  for  rational  explanation. 
Pathological  anatomy  stimulated  to  brilliant  diagnosis,  but, 
for  a  time  at  least,   it   encouraged   therapeutic   pessimism. 


Skoda,  the  type  of  a  therapeutic  nihilist  even  went  so  far  as 
to  say  "  we  can  diagnose  disease,  describe  it  and  get  a  grasp 
of  it,  but  we  dare  mil  expect  by  any  means  to  cure  it."  In 
such  a  temper  drugs  of  unknown  physiological  action  cannot 
conscientiously  be  set  to  act  upon  bodily  tissues  in  disease 
in  which  we  are  ignorant  of  the  deviations  from  the  normal 
of  the  chemical  and  physical  processes  going  on  in  the  cells. 
The  death  blow  came  first  to  polypharmacy;  to-day,  with 
many  physicians,  pharmacotherapy,  as  a  whole,  is  almost  mori- 
bund. Ask  the  prescription  chemist  how  his  work  now  com- 
pares with  that  of  fifteen  or  twenty  years  ago.  He  will  tell 
you  that  he  is  lucky  if  he  fills  ten  recipes  to-day,  where  he 
formerly  filled  a  hundred.  The  druggist  in  the  village  or 
small  town  may  still  receive  an  occasional  prescription  which 
orders  ten  or  fifteen  varieties  of  herbs,  but  the  fine  old  con- 
coctions know  to  our  fathers  have  almost  entirely  disappeared. 
It  is  seldom  in  this  day  that  more  than  one  or  two  drugs 
are  prescribed  at  one  time  and  these  too  often  because  "  the 
patient  must  have  something."  A  dozen  drugs  altogether 
suffice  for  the  pharmacotherapeutic  armamentarium  of  some 
of  the  most  eminent  physicians  on  this  continent. 

The  reaction  against  the  use  of  drugs,  together  with  the 
development  of  the  expectant  method  of  treatment,  permitted 
of  a  more  accurate  study  of  the  natural  cure  of  the  disease 
than  was  before  possible.  Consistent  homoeopathists  who 
pushed  their  minimal  dosage  to  such  a  degree  that  any  con- 
ceivable drug  effect  was  prevented  did  much,  though  unin- 
tentionally, to  illustrate  the  healing  power  of  nature  unaided. 
Dietl's  studies  of  pneumonia,  treated  without  blood-letting, 
convinced  him  and  the  world  that  the  effects  of  therapeutic 
interference  in  this  disease  had  been  greatly  over-estimated. 

Marked  as  have  been  the  advantages  derived  from  these 
therapeutic  revolutions  I  cannot  help  but  feel  that  the  time 
has  come  for  a  more  hopeful  outlook  for  therapy  in  internal 
medicine.  More  thought  among  the  best  men  might  with  ad- 
vantage be  given  to  it.  Not  that  a  whit  less  attention  should 
be  given  to  diagnosis  or  to  pathological  study — only  through 
these  is  a  successful  therapy  thinkable — but  may  we  not  in- 
terest ourselves  more  in  the  therapeutic  measures  of  proven 
value  which  are  really  at  our  disposal.  I  am  fully  aware  that 
some  practitioners  fail  to  properly  diagnose  their  cases,  that 
there  are  those  who  have  but  little  scientific  knowledge  of 
disease,  and  it  is  these  usually  who  possess  the  largest  maga- 
zines of  misplaced  confidence  in  drugs.  It  may  even  be 
said  to  be  certain  that  the  majority  of  men  in  practice  who 
leave  it  temporarily  to  undertake  post-graduate  work,  would 
be  benefited  more  by  instruction  in  the  wealth  of  diagnostic 
aids  recently  put  at  our  disposal  than  by  a  course  in  thera- 
peutics. That  the  skilled  diagnostician,  however,  can  be  of 
greater  service  to  his  patients  if  he  put  the  same  keen,  well- 
directed  intelligence  into  motion  with  regard  to  treatment 
that  he  uses  in  diagnosis  instead  of  stopping  short  at  the 
diagnosis  and  shrugging  his  shoulders  when  therapeutic  effort 
is  mentioned,  must  be  patent.  A-  Leyden  puts  it:  "  The  task 
of  therapy  is  to  help  the  patient  as  far  as  is  possible  with  the 


154 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


[Nos.  112-113. 


means  at  its  disposal  at  the  time;  it  dare  not  postpone  the 
treatment  to  future  discoveries.  Specific  therapy,  long  looked 
upon  as  that  alone  which  is  safe  and  worth  striving  for,  is 
deprived  of  its  ahsolute  dominion;  instead  of  '  curing  dis- 
eases,' our  task  is  altered  to  '  making  patients  well.' " 

1  cannot  help  but  think  that  one  of  the  causes  of  thera- 
peutic pessimism  among  the  better  men  in  the  profession  lies 
in  the  fact  that  when  therapeutics  is  spoken  of  most  men  call 
pharmacotherapy  disproportionately  into  mind.  It  is  because 
they  are  insufficiently  known  and  appreciated  that  dietother- 
apy,  climatotherapy,  hydrotherapy,  kinesiotherapy,  electro- 
therapy ami  psychotherapy  are  not  ranked  with  pharmaco- 
therapy, and  yet,  in  the  majority  of  cases  with  winch  physi- 
cians deal,  one  or  more  of  these  is  of  far  greater  importance 
than  treatment  with  drugs.  Psychotherapy  especially  has  a 
great  future.  Not  until  physicians  become  better  psycholo-. 
gists  and  learn  better  how  to  apply  psychic  methods  in  the 
treatment  of  disease  can  we  hope  for  the  disappearance  of  such 
psychic  epidemics  as  that  represented  by  Christian  science. 
In  the  near  future  psychopathogenic  mechanisms  should  be 
carefully  studied  in  order  that  psychoprophylaxis  can  have  a 
wider  field. 

What  the  future  of  pharmacotherapy  will  be  who  will  be 
rash  enough  to  judge?  That  it  will  be  great  seems  certain. 
That  it  cannot  soon  be  great  seems  sure.  Synthetic  chemistry 
has  supplied  us  with  a  host  of  new  bodies  for  experimentation. 
Only  a  very  small  percentage  of  these  have  thus  far  been 
found  to  be  of  value.  Antipyretics,  analgesics  and  hypnotics 
especially  are  being  multiplied.  They  have  to  be  slowly 
tested  on  animals,  then  on  healthy  human  beings  and  last  of 
all  on  human  beings  in  diseased  conditions  before  their  actual 
value  can  be  ascertained.  The  effects  of  drugs  like  acetone- 
chloroform  and  urethane  astonish  us,  however,  and  whet  the 
appetite  for  further  discovery. 

No  single  system  of  therapy  is  likely  soon  again  to  hold 
general  sway.  Contraria  contrariis  and  similia  similibus 
have  ceased  among  scientifically  cultivated  men  to  be  a  uni- 
versal guide  of  therapeutic  action.  The  biologically  funda- 
mental principle  of  Pfliiger  and  Arndt,  namely,  that  "  minute 
stimuli,  excite  to  vital  activity,  stimuli  of  medium  strength 
favor  it,  strong  stimuli  inhibit  it,  strongest  abolish  it,  it  being, 
however,  always  an  individual  matter  whether  a  given  stim- 
ulus will  prove  to  be  feeble  or  one  of  medium  strength  or 
maximal,"  associated  with  the  Ritter-Valli  law  that  "  diseased 
organs  are  in  a  state  of  heightened  excitability "  has  been 
made  by  Oscar  Schulz  the  basis  of  his  "  organ-therapy." 
Very  valuable  as  the  concept  appears  to  be,  medical  men,  with 
a  caution  born  of  experience,  will  be  loath  to  accept  it  or  any 
other  generalization  as  an  all-sufficient  maxim. 

The  revival  of  organotherapy  or  opotherapy,  as  the  French 
designate  it,  is  a  marked  feature  of  present  treatment.  One 
of  the  oldest  methods,  having  been  employed  long  before  the 
Christian  era,  opotherapy  began  with  an  attempt  to  produce- 
an  aphrodisiac  effect  by  administering  the  genital  organs  of 
the  respective  sex  to  the  individual  who  desired  stimulation. 


It  is  rather  curious  that  the  present  revival  was  inaugurated 
by  Brown-Sequard,  the  composition  of  whose  elixir  vitae  you 
know.  Organotherapy  has,  however,  this  time  a  rational  basis 
in  the  conception  of  an  internal  secretion,  deduced  by  Brown- 
Sequard  from  the  studies  of  Claude  Bernard.  The  produc- 
tion of  experimental  cachexia  thyreopriva  and  the  bringing 
of  the  proof  that  the  transplanted  thyreoid  would  save  an 
animal  from  the  disease  suggested  the  possibility  of  the  use 
of  thyreoid  substance  in  myxcedema  and  cretinism  witli  the 
marvellous  results  which  most  practitioners  have  by  this  time 
been  permitted  to  observe.  The  chemical  analyses  of  Bau- 
mann  showed  that  an  iodine  compound  in  the  normal  thyreoid 
is  an  important  clement  in  the  gland. 

This  "  Parenchymsaftherapie,"  as  Virehow  designates  it,  is 
obviously  a  substitution-therapy — a  restoration  to  the  dis- 
eased body  of  chemical  substances,  the  removal  of  which  from 
the  normal  body  gives  rise  to  symptoms  of  disease.  It  is  in 
atrophic  conditions  of  the  gland  that  the  therapy  is  valuable. 
Myxcedema  and  cretinism  are  diseases  which  correspond  to 
the  "altruistic  atrophy"  of  Hansemann,  while  Basedow's 
disease  is  thought  by  many  to  be  an  example  of  "  altruistic 
hypertrophy."  Had  the  principles  underlying  thyreoidther- 
apy  been  earlier  recognized  we  should  not  have  expected 
benefit  from  the  administration  of  thyreoid  extract  in  hyper- 
trophic conditions  of  the  gland. 

The  French  are  busy  testing  the  effects  of  thyreoid-therapy 
on  the  healing  of  fractured  bones.  The  experimentation  is 
still  in  progress  and  it  is  too  early  yet  to  say  much  regard- 
ing it. 

Ponfick's  remarkable  case,  which  makes  it  appear  possible 
that  the  hypophysis  and  the  thyreoid  may  be  compensatory 
glands,  will  doubtless  stimulate  to  further  study. 

With  the  advent  of  a  successful  thyreoid  therapy,  the 
notoriety  hunters  soon  introduced  organic  extracts  of  the  most 
various  sorts.  Cardin,  cerebrin,  heparin  were  launched  and 
vaunted.  Examination  of  the  manufacture  of  a  certain  pros- 
tate extract  showed  that  it  was  being  prepared  from  female 
animals!  Such  empirical  attempts  were  worse  than  useless. 
They  represent  a  return  to  the  primitive. 

With  certain  of  the  organs  we  are,  however,  provided  with 
a  rational  basis  for  experimentation.  Mering  and  Minkowski 
proved  the  disastrous  effects  upon  the  animal  of  extirpation 
of  the  pancreas.  The  diabetes  which  followed  extirpation 
could  be  prevented  by  transplantation  of  pieces  of  pancreas. 
Yet  for  reasons  not  satisfactorily  understood  pancreas  therapy 
has  not  been  made  practically  useful. 

Again,  the  effects  of  removal  of  the  adrenals  have  been 
carefully  studied.  Addison's  disease  is  believed  to  be  largely 
the  result  of  loss  of  adrenal  substance.  Unfortunately,  the 
administration  of  adrenal  extract,  while  it  may  alleviate  some 
of  the  symptoms  of  Addison's  disease,  has  no  effect  on  the 
others.  The  attention  paid  to  the  adrenal  of  late  by  physio- 
logical chemists  has,  however,  been  most  fruitful.  The 
studies  concerning  the  blood-pressure  raising  constituents  are 
extremely  valuable.     The  active  substance  has  been  isolated 
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and  its  chemical  nature  studied.  The  work  of  Aliel  and 
others  upon  epinephrin  is  furnishing  most  interesting  data 
for  future  use. 

Rhinologists  are  using  adrenal  extract  as  a  vaso-constrictor 
in  the  nose.  Fresh  from  the  German  press  comes  a  careful 
paper  by  Stoelzner  (in  Heubner*s  clinic),  detailing  a  large 
series  of  cases  of  rickets,  markedly  benefited  by  adrenal  ex- 
tract. He  finds  that  the  cranio-tabes.  the  sweats,  the  delayed 
coming  of  the  teeth,  the  irritability  of  the  vaso-motor  system. 
the  general  restlessness  and  excitability,  the  curious  smell  of 
the  urine,  are  all  very  markedly  improved  by  the  treatment. 
The  softening  of  the  thorax  is  frequently  benefited.  The 
spasm  of  the  glottis  and  other  symptoms  of  tetany,  however. 
generally  appear  to  remain  uninfluenced  by  the  adrenal  ex- 
tract. The  improvement  can  frequently  be  made  out  during 
the  first  week  of  treatment.  An  amelioration  of  the  symp- 
toms goes  on  rapidly  for  a  few  weeks,  later  on  more  slowly. 

The  spleen  and  bone-marrow  extracts  which  have  been 
introduced  increase  the  white  and  red  corpuscles  of  the  blood, 
possibly  owing  to  the  nuclein  which  they  contain.  That 
hypophysis  extract  is  of  no  value  in  acromegaly  would  not  be 
surprising,  if  acromegaly  should  turn  out  to  be,  as  some  inves- 
tigators believe,  rather  an  instance  of  "  altruistic  hypertro- 
phy "  in  the  sense  of  Hansemann  than  one  of  "  altruistic 
atrophy." 

One  of  the  most  recent  advances  claimed  in  opotherapy  is 
the  feeding  of  ovarian  substance  as  a  substitution-therapy  in 
cases  (1)  where  the  ovaries  have  been  removed  at  operation. 
and  (2)  at  the  climacteric  to  relieve  the  phenomena  character- 
istic of  that  period.'  The  substance  is  given  in  Germany  in 
the  form  of  Landau's  oophorin  tablets.  Loewy  and  Eichter 
report  that  this  ovarian  substance  has  a  remarkable  capacity 
for  increasing  the  oxygenating  power  of  the  body-cells  in 
n  which  the  ovaries  have  been  removed.  Their  proto- 
cols arc  very  convincing.  Whether  or  not  the  therapy  will 
be  useful  in  preventing  the  obesity  so  characteristic  of  so 
many  such  cases  we  must  wait  to  see,  but  the  Germans  feel 
confident  that  it  will. 

The  advances  along  the  lines  of  opotherapy  are  sufficiently 
indicated  by  the  foregoing  experiences.  Physiology,  experi- 
mental pathology,  physiological  chemistry,  pharmacology  and 
pharmacodynamics  must  lead  the  way. 

In  the  struggle  against  infectious  diseases  a  rapid  extension 
of  the  powers  of  the  physician  is  observable.  The  resistance 
of  human  beings  as  a  whole  is  being  increased  not  only  by  the 

Blow  method  of  natural  selection,  but  by  a  more  rapid  i I 

through  personal  hygiene.  Prophylactic  inoculations  have 
been  multiplied  since  the  work  of  Pasteur.  The  cholera  in- 
oculation, that  for  pesl  and  thai  for  typhoid,  appear  to  be 
valuable.  Flexner  m  Philadelphia  is  now  experimenting  with 
a   prophylactic  against   tl  dysenteriaa  so  deadlj    in 

its  effects  in  the  Philippine  Islands  and  Japan.  The  intro- 
duction of  Behring's  serumtherapy  in  diphtheria  has  undoubt- 
edly greatly  reduced  the  mortality  of  that  disease,  indeed, 
diphtheria  is  now  scarcely  a  disease  to  be  dreaded.     Aside 


from  the  serum  against  diphtheria,  however,  there  is  as  yet 
little  of  practical  value  to  acknowledge  from  this  side. 

The  antidiphtheric  serum  is  an  antitoxic  serum.  That 
introduced  against  tetanus  is  also  an  antitoxic  serum.  To  be 
ranked  with  these  two  is  probably  also  Calmette's  serum 
against  snake  poison.  Tetanus  serum  is  only  preventive,  not 
curative,  possibly  owing  to  the  fact  that  the  antitoxine  in- 
jected subcutaneously  or  into  the  blood  cannot  reach  the 
toxine  when  once  the  latter  has  combined  with  the  proto- 
plasm of  the  nerve  cells.  Even  intracerebral  introduction  of 
the  antitoxine  is  not  fully  satisfactory  for  obvious  reasons. 
All  the  other  sera  which  have  been  introduced,  namely,  those 
against  cholera,  the  streptococcus,  pneumococcus.  the  bacilli 
of  plague,  anthrax  and  typhoid  fever  are  not  antitoxic  sera  but 
antibacterial  sera.  They  do  not  neutralize  the  poison  which 
the  bacteria  produce  but  have  the  power  of  killing  the  bac- 
teria in  the  body  of  the  patient  and  of  dissolving  them  up. 
Not  a  single  one  of  these  sera  is  as  yet  practically  useful  as  a 
therapeutic  measure. 

Ehrlich's  studies  make  it  probable  that  with  these  anti- 
bacterial sera  at  least  two  bodies  are  necessary  for  successful 
action;  (1)  the  interbody  or  immunizing  body,  and  (2)  the 
end-body  or  complement  (formerly  called  addiment  by  Ehrlich). 
The  latter  is  present  in  normal  serum  and  is  the  true  dissolv- 
Lng  body,  but  it  can  act  only  when  it  is  bound  to  the  bacterial 
cell  by  means  of  the  immunizing  body.  The  antibacterial 
sera  are  rich  in  the  immunizing  body.  Tt  may  be  possible 
that  they  are  insufficient  owing  to  there  not  being  enough 
of  the  end-body  present.  Wassermann  is  now  making  experi- 
ments in  this  connection.  He  hopes  that  by  increasing  the 
amount  of  end-body  or  complement  available  that  the  anti- 
bacterial sera  may  be  rendered  valuable  in  the  treatment  of 
disease  in  human  beings. 

Had  not  this  paper  already  become  too  long  it  would  have 
been  interesting  to  refer  to  the  progress  making  in  the  treat- 
ment of  conditions  of  autointoxication  and  of  the  so-called 
constitutional  diseases,  but  I  must  forbear. 

From  what  has  been  said  it  is  obvious  that  we  have  no 
reason  to  be  discouraged  as  regards  the  future  of  therapy,  but 
rather  cause  for  hope  and  enthusiasm.  We  have  learned  the 
secret  of  progress  and  some  formula;  for  daily  action.  The 
secret  of  advance  lies  in  the  consciousness  of  the  tact  that  it 
is  the  orderly  application  of  the  well-trained  intelligence  to 
medical  problems  that  alone  yields  valuable  results— not  the 
haphazard  guess  work  of  the  ignorant  and  untrained  mind. 
Prolonged  teclmical  education  and  systematic  research  lead 
to  therapeutic  advance.  In  daily  life,  in  the  application  of 
discoveries  already  made,  the  quack  and  the  routinist  physi- 
cian, with  the  healing  power  of  Nature  behind  them,  will  cure 
many  cases,  but  we  can  be  sure  thai  "renter  3UCCess  and  espec- 
ially greater  mental  satisfaction  will  attend  the  efforts  of  the 
physician  well  educated  in  the  various  medical  scienci 
thinking  all  around  and  through  his  case,  arrives  at  thi 
accurate  diagnosis  possible  and  gives  the  patient  the  benefit  of 
a  well-planned  conscientious  treatment,  utilizing  every  means 
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which  will  tend  to  his  cure  or  relief.  If  this  physician  have 
a  speeific  he  will  be  glad  to  employ  it;  if  radical  cure  be  im- 
possible he  will  not  neglect  the  palliative;  if  at  last  the  exitus 


lethalis  cannot  be  prevented  he  will  at  least  see  that  the  end 
is  euthanasic. 


A  COMPARATIVE  STUDY  OF  SOME  MEMBERS  OF  A  PATHOGENIC  GROUP  OF  BACILLI  OF 
THE  HOG  CHOLERA  OR  BAC.  ENTERITIDIS  (GARTNER)  TYPE,  INTERMEDIATE  BETWEEN 
THE  TYPHOID  AND  COLON  GROUPS. 

WITH  THE  REPORT  OF  A  CASE  RESEMBLING  TYPHOID  FEVER,  IN  WHICH  THERE  OCCURRED  A   POST-FEBRILE  OSTEOMYELITIS 

DUE  TO  SUCH  AN  INTERMEDIATE  BACILLUS. 

By  Harvey  Cushing,  M.  D. 
{From   the  Laboratory  for  Surgical  Pathology  of   The  Johns   Hopkins  Hospital.) 


The  possibility  that  under  varying  conditions  of  environ- 
ment different  characteristics  may  be  acquired  by  the  mem- 
bers of  the  large  typhoid-colon  group  of  bacilli  has  inclined 
some  investigators  to  regard  them  as  closely  related  or  even 
interchangeable  organisms.  Nevertheless,  there  are  certain 
forms  which  possess,  as.  ordinarily  encountered,  such  definite 
cultural  and  pathogenic  peculiarities,  and  which  have  a  ten- 
dency to  retain  the  same  with  such  a  degree  of  permanency, 
that  they  may  be  recognized  as  distinct  and  constant  varia- 
tions. That  this  applies  to  B.  typhosus  and  B.  coli  communis, 
the  extremes  of  the  group,  is  too  well  known  to  be  dwelt , 
upon.  There  exists,  however,  intermediate  to  these  forms, 
one  especially  recognizable  subdivision,  the  clinical  signifi- 
cance of  which  as  a  definite  type  has  been  much  slighted. 

The  members  of  this  particular  intermediate  group  arc 
bacilli  which  possess  the  morphological  and  motile  properties 
of  p]berth's  bacillus  but  differ  from  this  organism  chiefly  in 
the  fermentation  reactions,  since  they  produce  gas  in  the 
presence  of  glucose  and  other  more  easily  fermentable  carbo- 
hydrates. Their  chief  distinguishing  feature  from  the  bacil- 
lus of  Escherich,  on  the  other  hand,  rests  upon  the  fact  that 
fermentation  in  various  media  made  from  milk  does  not  pro- 
duce sufficient  acidity  to  precipitate  the  casein,  but,  on  the 
contrary,  the  acid  production  is  but  a  transient  process  and 
is  followed,  in  the  presence  of  air,  by  a  prompt  (2-3  days)  and 
distinguishing  alkalinization  of  the  media  which  furnishes  a 
ready  means  of  differentiation  from  both  the  typhoid  and 
colon  type. 

Herbert  E.  Durham.1  in  1898,  boldly  divided  this  whole 
family  into  three  groups  as  follows: 

I.  The  Ebertb  group  including  /;.  typhosus  and  its  near 
allies. 

IT.  The  Gartner  group  including  B.  enteritidis  ami  its 
near  allies. 


III.  The  Escherich  group  including  B.  coli  communis  and 
its  near  allies. 

He  states  in  parentheses  that  the  "  allies  "  of  the  typhoid 
group  are  almost  unknown,*  while  those  of  groups  II  and  III 
have  never  been  sufficiently  worked  out. 

In  this  intermediate  or  Gartner  group  Durham  has  placed 
the  following  organisms:  Bac.  enteritidis  of  Gartner,2  B.  Bres- 
laviensis  (von  Ermenghem),"  B.  morbificans  bovis  (Basenau),* 
the  "  Wurstvergiftung "  bacillus  described  by  Fischer,"  B. 
Friedebergensis  (Gaffky  und  Paak).°  the  Cotta  "Fleischver- 


1  Durham,  Herbert  E.:  On  the  serum  diagnosis  of  typhoid 
fever,  with  especial  reference  to  the  Bacillus  of  Gartner  and  its 
allies.     The  Lancet,  Vol.  I,  p.  154,  January  15,   1898. 


*  Organisms  culturally  indistinguishable  from  B.  typhosus  have 
been  encountered  in  the  surgical  laboratory  on  several  occasions 
during  the  past  two  years.  These  have  been  obtained  from  a 
perirenal  abscess,  from  the  urinary  bladder  and  from  peritoneal 
infections  of  intestinal  origin  unassociated  with  typhoid;  on  one 
occasion  from  the  lumen  of  a  chronically  inflamed  appendix. 
Similar  organisms  have  been  met  with  in  the  alimentary  canal 
of  healthy  dogs.  We  have  hesitated  to  regard  these  as  B. 
typhosus  from  the  absence  of  a  definite  reaction  with  typhoid 
serum  though  they  are  doubtless  closely  related  forms.  From 
what  I  have  seen  of  Shiga's  bacillus  dysenteria?,  a  specimen  of 
which,  obtained  in  the  Philippines,  was  kindly  given  to  me  by  Dr. 
Flexner,  I  should  regard  it  also  as  an  allied  form  of  B.  typhosus. 

2  Gartner:  Ueber  die  Fleisehvergiftung  in  Frankenhausen  am 
Kyffhiiuser  und  den  Erreger  derselben.  Correspondenz-Bliitter 
des  Allgemeinen  iirztlichen  Vereins  von  Thiiringen.     No.  9,  1888. 

3  Von  Ermenghem:  Recherches  sur  les  empoisonnements  pro- 
duits  par  de  la  viande  de  veau  a  Morseele.  Travaux  du  labora- 
toire  d'Hygiene  et  de  Bacteriologie  de  1'  Universite  de  Gand. 
Tome  I,  fassicule  3,  1892. 

'Basenau,  Fritz:  Ueber  eine  im  Fleisch  gefundene  infectiose 
Bacterie.  (Bac.  morbificans  bovis.)  Archiv  fur  Hygiene.  Bd. 
XX,  S.  242,  1S94,  and  XXXII,  p.  219,  1898. 

"Fischer,  Bernhard:  Ueber  einige  bemerkenswerthe  Befunde 
bei  der  Untersuchung  eholeraverdaehtiger  Materials.  Deutsche 
medicinische  Wochensehrift,  Jahrg.  XIX,  S.  575-598,  1893. 

6  Gaffky  und  Paak:  Ein  Beitrag  zur  Frage  der  sogennannter 
YVurst-und  Fleischvergiftungen.  Arbeiten  aus  den  kaiserlichen 
Gesundheitsamte.  Band  VI,  S.  159,  1890.  Also  Deutsche  med. 
Wochensehrift,  Jahrg.  XVIII,  S.  297,  1892. 
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giftung"  bacillus. '  as  well  as  the  organisms  described  by 
Gunther/  Karlinsky,'  Kaensehe'"  and  others. 

These  bacilli,  it  will  be  seen,  come  almost  uniformly  from 
meat-poisoning  epidemics  which  occurred  on  the  continent, 
and  presumably  they  are  the  identical  organism  which  Gart- 
ner first  described  in  1888.* 

Durham  further  believes  that  the  gas-producing  "  typhoid  " 
bacilli  of  various  observers  almost  certainly  belong  to  this 
group  as  well,  and  not  improbably  also  those  cases  of  "  septi- 
caemia typhoid  fever "  of  French  authors,  in  which  death 
occurred  before  typical  lesions  had  appeared  and  which  were 
supposed  to  be  due  to  Eberth's  bacillus.  In  other  words, 
there  are  possibly  intermediate  gas-producing  forms  of  the 
typhoid-colon  family  which  may  be  the  cause  of  infections 
giving  clinical  symptoms  easily  mistaken  for  typhoid  fever. 
This  is  of  importance  in  relation  to  the  cases  which  are  to  be 
described  later. 

Theobald  Smith,"  during  his  investigations  concerning  the 
bacteriology  of  infectious  swine  diseases  in  1893,  had  noted 
the  great  similarity  between  B.  cholerae  suis  and  a  variety  of 


r  Die  Fleischvergiftung  in  Cotta.  21  Jahresberieht  iiber  das 
Medicinahvesen  im  Konigreich  Sachsen  auf  das  .Tahr.  1SS9,  S.  104. 
Ref.  Hygienische  Rundschau,  1891,  S.  716. 

'Gunther,  Carl:  Bacteriologische  Untersuchungen  in  einem 
Falle  von  Fleischvergiftung.  Archiv  fiir  Hygiene,  Bd.  XXVIII. 
p.  146,  1897. 

■  Karlinsky.  Justyn:  Zur  Kenntniss  des  Bacillus  Enteritidis 
Gartner.     Centralblatt  fur  Bacteriologie,  Bd.  VI,  S.  289,  1889.    . 

10  Kaensche.  C:  Zur  Kenntniss  der  Krankheitserreger  bei 
Fleischvergiftungen.  Zeitschrift  fiir  Hygiene,  Bd.  XXII,  S.  53, 
1896. 

*  This  was  found  under  the  following  circumstances: 
In  Saxony  a  diseased  cow  had  been  slaughtered  and  the  flesh 
sold  for  food.  Fifty-seven  people  who  had  eaten  of  this  meat 
became  ill,  the  severity  of  symptoms  being  directly  propor- 
tionate to  the  amount  consumed  and  inversely  to  the  thorough- 
ness of  cooking.  One  young  working  man  ate  800  grams  raw. 
and  died  in  about  35  hours.  Gartner  isolated  from  the  flesh  of 
the  diseased  cow  and  the  organs  of  this  fatal  ease  his  so-called 
/>'.  enteritidis.  Durham  himself12  has  encountered  the  same 
organism  in  the  liver  of  a  fatal  case  from  an  epidemic  in  Eng- 
land, and  he  alone  among  English  writers  has  concerned  himself 
with  these  infections.  In  his  valuable  address"  given  at  Old- 
ham in  1898  In-  lays  ('special  stress  upon  the  importance  of 
/;.  enteritidis  as  the  cause  of  the  various  meat-poisoning  epi- 
demics and  describes  his  observations  on  the  Chatterton  out- 
break." 

"Smith.  Theobald,  and  V.  A.  Moore:  Additional  investigations 
concerning  infectious  swine  diseases.  Bureau  of  Animal  Indus- 
try. I'.  S.  Department  of  Agriculture.     Bulletin  No.  6,  p.  L0,  l     >: 

"Durham,  Herbert   E.:     An  epidemic  of  gastroenteritis  asso 

dated  with  the  presence  of  a  variety  of  tin-  bacillus  enteritidis 

(Gartner).     British  Medical  Journal,  Vol.  II,  p.  600,  Sept.  :;.  1898. 

Durham,  Herbert   E.:     An  address  on  the  present   knowledge 

of  outbreaks  due  to  meat  poisoning.     British    Medical   Journal, 

Vol.    II.    p.    IT'.iT.    Dee.   17,  1898. 

"Bowes  and  Ashton:     An  outbreak  of  Food   Poisoning;  being 

a  report  on  35  eases  of  veal-pie  poisoning  occurring  in  Chatter- 
ton.     British  Medical  Journal,  Vol.  II,  p.  1456,  Xov.  5,  1898. 


other  pathogenic  forms  among  which  were  Gartner's  B.  cnter- 
ifiilis.  Looiiler's  />'•  hi  phi  murium,  a  bacillus  found  in  a  mare 
after  abortion,  etc.  He  in  consequence  has  since  referred  to 
them  as  members  of  the  "  Hog  Cholera  Group  "  of  bacilli  in 
much  the  same  significance  as  Durham  uses  the  term  "  Uii li- 
ner group."  Unfortunately,  however,  owing  to  what  seemed 
at  the  time  (1885)  an  advisable  change  in  terminology,  the 
name  hog  cholera  bacillus  was  given  to  an  organism  pre- 
viously called  swine  plague  bacillus  and  some  misinterpreta- 
tion has  arisen  abroad  concerning  the  variety  B.  cholerae  suis 
as  it  is  now  recognized  in  this  country,  from'  the  confusion 
in  nomenclature  resultant  to  this  change.* 

Recent  observations  by  Reed  and  Carroll "  have  further 
demonstrated  that  there  is  a  close  biological  relationship  be- 
tween Sanarelli's  Bacillus  icteroides  and  B.  cholerae  suis  and 
through  their  report  has  occasioned  much  discussion  ,le  the 
former  organism  also  doubtless  belongs  in  the  group  under 
consideration.  Some  months  previous  to  their  published  re- 
port, acting  upon  a  suggestion  of  Dr.  Welch,  I  had  found 
that  it  was  almost  impossible  to  recognize  any  cultural  differ- 
ences between  these  organisms  and  bacilli  of  the  B.  enteritidis 
(Gartner)  type  which  I  was  studying.! 

We  thus  see  that  the  close  biological  relationship  of  many 
of  these  organisms  has  been  recognized,  though  no  attempt 


*  Kruse  in  1896  (C.  Fliigge,  Die  Microorganismen,  Zweiter 
Theil,  S.  401)  describes  the  present  B.  chol.  suis  of  American 
writers  under  the  name  Bacillus  snipestifer,  which  he  places  in 
the  Hemorrhagic  Septicaemia  group. 

15  Reed,  Walter,  and  James  Carroll:  Bacillus  Icteroides  and 
Bacillus  Cholerse  Suis — a  preliminary  note.  The  Medical  News. 
Vol.  LXXIV,  p.  513,  April  29,  1899. 

"1,  Sanarelli,  G.:  Some  Observations  and  Controversial  Re- 
marks on  the  Specific  Cause  of  Yellow  Fever.  The  Medical 
News.  Vol.  LXXV.   p.    193.      Aug.  12,  1S99. 

2.  Sternberg,  Geo.  M.:  The  Bacillus  Icteroides  as  the  Cause  of 
Yellow  Fever.  A  Reply  to  Professor  Sanarelli.  Ibid.  Aug.  1!'. 
1899. 

3.  Reed  and  Carroll:  The  Specific  Cause  of  Yellow  Fever.  \ 
Reply  to  Dr.  G.  Sanarelli.     Ibid.     Sept,  9,  1899. 

4.  Novy,  F.  G.:  The  Bacillus  Icteroides.  A  Reply  to  Dr.  San- 
arelli.    Ibid.     Sept.  23,   1899. 

5.  Sanarelli,  G.:  The  Bacteriology  of  Yellow  Fever  once  More. 
Ibid.     Dec.  9,  1899. 

t  The  culture  of  B.  icteroides  which  was  used  had  been  origi- 
nally obtained  from  Rome's  laboratory  and  was  but  one  removed 
from  Sanarelli's  original  organism.  Dr.  Heed  has  since  kindly 
furnished  me  with  three  varieties  of  /{.  ictcrnidcs  obtained  from 
Santiago  and  Havana.  These  organisms  belong  to  the  Gartner 
group  and  possess  no  cultural  characteristics  sufficient  to  dis- 
tinguish them  from  /(.  enteritidis  or  B.  eholerw  suis.  Difference 
in  pathogenic  activity  in  man  and  animals  and  in  the  serum- 
reactions  doubtless  exist  just  as  do  variations  in  pathogenicity 
among  members  of  the  /•'.  COU  group,  and  consequently  to  state 
that  the  hog  cholera  bacillus  is  culturally  indistinguishable 
from  /(.  icteroides  does  not  sreni  to  me  necessarily  to  indicate 
that  the  latter  may  not  be  the  cause  of  a  specific  infection 
(yellow  fever).  As  will  be  seen  in  I  lie  experiments  on  patho- 
genic action,  the  serum  test  alone  is  a  means  of  distinguishing 
members  of  the  group  and  cultural  similarities  are  by  no  means 
an  indication  of  equalities  in  pathogenic  virulence. 
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h  made  to  classify  them  on  other  grounds  thou  varia- 
tions of  pathogenicity  in  which  peculiarity  the  individual 
members  of  a  species  naturally  differ  within  wide  limits, 
which  in  no  way  affects  phylogenetic  relationship.  The  varia- 
bility in  nomenclature  itself  shows  how  little  recognition  has 
been  paid  to  the  similarity  of  cultural  as  well  as  of  clinical 
and  pathologic  manifestations  of  the  members  of  this  inter- 
mediate group. 

In  1897  Widal "  described  an  organism  which  was  isolated 
from  an  oesophageal  abscess  some  years  after  an  attack  of 
typhoid  fever,  and  adopting  the  nomenclature  of  Gilbert IS  he 
designated  it  a  "  paracolon  "  bacillus.  With  this  organism  he 
grouped  several  others  having  similar  characteristics,  as  the 
bacillus  psittacosis  of  Nocard  and  the  "  microbe  de  la  septi- 
cemic des  veaux "  of  Thomassen.™  From  Widal's  brief  de- 
scription it  would  seem  that  this  organism  is  a  member  of 
the  intermediate  group  under  discussion.  It  was  an  actively 
motile  bacillus  producing  no  indol  and  fermenting  glucose 
but  not  lactose.  Widal's  claim  for  specificity  of  this  partic- 
ular type  was  based  on  the  definite  serum  reaction  which  the 
patient's  blood  showed  toward  the  organisih. 

The  terms  paracolon  and  paratyphoid,  however,  Durham 
does  not  consider  at  all  appropriate,  as  the  members  of  the 
group  are  quite  distinct  from  both  B.  typhosus  and  B.  coli. 

Gwyn  "  in  1898  reported  a  remarkable  case  which  occurred 
in  Dr.  Osiers  clinic  and  which  presented  all  of  the  clinical 
symptoms  of  typhoid  fever,  but  in  which  no  serum  reaction 
was  at  any  time  demonstrable  toward  the  Bacillus  typhosus. 
From  the  blood  of  this  patient  Gwyn  isolated  in  pure  culture 
an  organism  having  cultural  characteristics  akin  to  the  Gart- 
ner group,  and  which  under  the  influence  of  Widal's  ter- 
minology he  designated  as  a  "  paracolon."  Toward  this 
organism  the  patient's  serum  had  an  agglutinative  reaction  in 
further  evidence  of  the  infection.  The  failure  on  repeated 
examinations  to  demonstrate  any  serum  reaction  toward  B. 
typhosus  was  of  course  not  conclusive  evidence  of  the  absence 
of  typhoid  fever,  but  the  query  was  naturally  raised  whether 
the  clinical  symptoms  could  not  have  been  due  entirely  to 
an  infection  with  the  isolated  "paracolon"  alone.  Of  the 
several  hundred  cases  of  typhoid  fever  which  have  occurred 
in  Dr.  Osier's  service  since  the  employment  of  the  Widal- 
Gruber  reaction  has  become  a  routine  measure  of  confirming 
diagnosis,  (inly  a  few  individual  cases  have  failed  to  show  a 
definite  agglutinative  reaction  toward  B.  typhosus.  It  is  not 
impossible  thai  these  eases  may  have  represented  infections 
with  members  of  the  intermediate  group.  Durham  mentions 
in  his  paper  a  personal  experience  with  an  infection  resem- 

17  )•'.  Widal:  Seroreaction  dans  une  infection  a  paracolibacille. 
La  Semaine  Medicate,  4  aout,  1897. 

"Gilbert:     Be  la  Colibacillose.     Semaine  Medicale.     1895,  p.  1-3. 

"  Thbmassen,  M.:  Une  nonvelle  septicemic  des  veaux.  An- 
nates de  ri nst it ut  Pasteur.     Tome  XJ,  p.  523,  1897. 

MGwyn,  Norman  B.:  On  Infection  with  a  Paracolon  bacillus 
in  a  case  with  all  the  clinical  features  of  typhoid  fever.  The 
Johns  Hopkins  Hospital   Bulletin,   Vol.   IX,  p.  54.     March,   1898. 


bling  a  mild  typhoid,  after  which  he  found  a  persisting  serum 
reaction  toward  B.  enteritidis  and  which  he  naturally  accred- 
ited to  a  presumable  original  infection  with  this  bacillus. 

A  case  recently  entered  the  surgical  wards  (Dr.  Halsted's) 
of  The  Johns  Hopkins  Hospital  which  furnishes  the  subject 
of  this  communication.  An  organism  almost  identical  with 
that  of  Gwyn's  and  belonging  to  or  closely  allied  to  the  Hog 
Cholera  or  Gartner  group  was  isolated  from  an  abscess  of  the 
rib  which  appeared  during  the  convalescence  from  a  pro- 
longed fever  of  enteric  type.  That  a  general  infection  had 
occurred  was  clear  from  the  specific  action  of  the  patient's 
serum  toward  the  isolated  organism;  there  was  no  agglutina- 
tive reaction  whatever  evidenced  toward  B.  typhosus. 
Whether  this  infection  was  of  intestinal  origin  and  occurred 
through  the  atrium  afforded  by  typhoidal  lesions  or  whether 
it  was  in  itself  the  cause  of  the  fever,  must  remain  undecided, 
though  it  seems  from  these  two  eases'  not  impossible  that  a 
prolonged  fever  with  the  clinical  picture  of  typhoid  may  be 
induced  by  the  members  of  this  intermediate  group.  Had 
there  been  a  mixed  infection,  one  would  have  expected  a 
double  agglutinative  reaction  which  was  not  present. 

CLINICAL   SUMMAHT. 

Typhoid  fever  (?)  with  relapse.  Costochondral  osteomye- 
litis during  convalescence.  Abscess  with  rupture  six  months 
later.  Persisting  sinus  for  three  months,  showing  pure  culture 
of  intermediate  bacillus  at  operation. 

Case.  Surgical  No.  8753.  M.  Burley,  colored,  aged  27. 
was  admitted  into  Dr.  Halsted's  service,  March  1st,  1899, 
with  the  following  history:  From  early  in  June,  1898.  nine 
months  before  admission,  he  had  suffered  with  a  prolonged 
course  of  fever  extending  over  a  period  of  ten  weeks.  A  note 
from  his  physician,  Dr.  Hammond,  of  Jessups,  Maryland,  de- 
scribes the  case  as  one  of  typhoid  with  a  severe  but  typical 
clinical  course.  The  history  is  without  particular  note  except 
that  he  had  a  distinct  relapse  of  the  fever  which  was  ushered 
in  by  a  profuse  hemorrhage  from  the  nose.  During  his  con- 
valescence, the  patient  says  that  he  had  noticed  two  tender 
nodules  near  his  breast  bone,  one  the  size  of  a  dollar,  the  other 
somewhat  smaller.  The  latter  subsequently  disappeared  but 
the  larger  one  increased  in  size  and  six  months  later  broke 
open,  evacuating  a  large  amount  of  pus.  Since  that  time  it 
has  continued  to  discharge,  the  sinus  persisting  without  ten- 
dency to  heal  permanently,  though  it  has  closed  on  several 
occasions  for  a  short  period. 

Examination  showed  the  opening  of  a  sinus,  lined  by  pale 
granulations  and  discharging  a  small  amount  of  pus.  situated 
on  a  level  with  the  fifth  rib  at  the  edge  of  the  sternum. 
There  were  slight  oedema  of  the  surrounding  tissues  and  ten- 
derness for  a  few  centimetres  along  the  course  of  the  fifth  rib. 
A  probe  could  be  inserted  for  five  centimetres  downward  and 
to  the  left  about  to  the  junction  of  the  rib  and  cartilage  where 
a  grating  bony  substance  could  be  felt. 

The  patient's  physical  examination  was  otherwise  negative. 
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No  clumping  reaction  could  lie  demonstrated  toward  B.  typho- 
sus with  the  patient's  serum. 

Operation  March  6th,  1899.  The  sinus  and  surrounding 
tissues,  with  a  button  of  chest  wall  including  the  cartilage  of 
the  adjoining  ribs  were  excised  and  the  wound  closed  over  a 
blood  clot  by  a  plastic  skin  flap. 

The  tissues  removed  consisted  of  the  cartilage  and  portion 
of  bone  of  the  diseased  rib.  A  cavity  measuring  about  one 
cm.  in  diameter  lined  with  pale  granulation  tissue  w:as  situated 
in  the  cartilage  near  the  end  of  the  bone.  A  sinus  led  from 
this  through  the  cartilage  toward  the  sternum.  No  bone 
formation  could  be  demonstrated  in  this  cartilage.  The  car- 
tilages  of  the  adjoining  ribs  (6th  and  7th),  portions  of  which 
were  excised  as  described,  showed  marked  evidence  of  begin- 
ning ossification  as  a  fine  network  of  new  bone-formation 
preventing  easy  section  with  the  knife.* 

Cultures  were  taken  at  the  operating  table  from  the  bottom 
of  the  sinus  immediately  on  making  the  first  incision  into  it. 
These  cultures  showed  a  pure  growth  of  a  bacillus  which  fer- 
mented glucose  and  did  not  coagulate  milk.  Appreciating 
the  rarity  in  such  situations  of  bacillary  forms  other  than 
B.  typhosus,  the  organism  was  carefully  examined  with  the 
results  to  be  appended,  namely,  its  identification  as  a  member 
of  the  intermediate,  the  Hog  Cholera  or  Gartner  group.  For 
convenience  this  bacillus  will  hereafter  be  called  Bacillus  0. 

Agglutination  reactions  with  the  isolated  organism. 

The  following  early  observations  upon  the  agglutinative 
reactions  of  the  patient's  serum  toward  the  isolated  organism 
and  toward  other  members  of  the  typhoid-colon  family  which 
were  at  hand,  as  w'ell  as  a  comparison  with  the  reactions  of 
sera  obtained  from  other  sources  toward  these  same  organisms 
were  kindly  made  for  me  by  Dr.  Gwyn.  Unfortunately,  at 
this  time  the  relation  of  B.  chol.  suis  and  B.  icteroides  with 
the  organism  in  question  was  not  recognized,  and  not  until 
later  did  I  come  into  possession,  through  the  courtesy  of  Dr. 


*  It  is  noteworthy  that  postenteric  and  traumatic  osteomye- 
litides in  children  almost  invariably  have  their  starting  point 
in  the  epiphyseal  ends  of  the  long  bones  of  the  extremities, 
while  only  in  adults  do  we  find  similar  processes  originating 
at  the  costoehrondra!  articulations.  The  natural  explanation 
seems  to  be  that  the  seat  of  most  active  bone-formation  is  espec- 
ially susceptible  to  infectious  processes.  In  adults  the  cartilages 
of  the  ribs  represent  practically  the  only  situation  where  ossifi- 
cation in  cartilage  is  taking  place.  The  occasional  seat  of  post- 
typhoidal  infection  in  the  thyroid  cartilage  of  adults  may  be 
accounted  for  in  similar  fashion.  In  a  post-typhoidal  case 
operated  upon  two  years  ago  at  this  hospital  by  Dr.  Finney,  I 
had  an  excellent  opportunity  of  examining  the  tissues,  since 
there  had  been  no  preformed  sinus  and  the  infected  area  with 
portions  of  the  two  neighboring  ribs  had  been  removed  in  toto. 
The  abscess  had  apparently  started  in  the  cartilage  of  the  sixth 
rib  close  to  the  rib  itself,  where  ossification,  as  was  seen  by 
comparing  sections  of  the  cartilages  of  the  adjoining  ribs,  had 
been  in  progress.  A  pure  culture  of  B.  typhosus  in  this  case  was 
obtained  from  the  cavity  in  the  cartilage. 


Durham,  of  Gartner's  bacillus,  B.  morbificans  bovis  (Basenau) 
and  the  variety  "  Hatton "  which  Durham  has  described. 
When  these  organisms  were  received,  three  months  after 
the  operation,  1  found  that  the  patient's  serum  had  so  far 
lost  its  reaction  toward  the  intermediate  bacilli  that  the  re- 
sults were  unsatisfactory  for  comparative  purposes  and  none 
of  the  original  serum  had  been  saved.  This,  however,  was 
compensated  for  by  comparing  results  with  the  serum  ob- 
tained from  an  immunized  animal,  as  will  be  described  later. 

(A)  Effect  of  a  variety  of  sera  upon  Bacillus  0,  the  organ- 
ism isolated  from  the  abscess. 

I.  Reactions  with  patients'  serum.  Two  observations  with 
10-hour  cultures  showing  active  motility.  A  marked  imme- 
diate reaction  *  occurs  in  slight  dilutions,  with  instant  cessa- 
tion of  motion  and  the  formation  of  large  clumps,  in  |  to  2 
minutes.  Reaction  is  slower  but  distinctly  marked  in  a  1-800 
dilution  in  two  hours. 

II.  Reactions  with  other  agglutinating  sera.  Typhoid  sera, 
A.,  B.  and  C,  agglutinating  B.  typhosus  in  dilutions  of  1-400. 
All  were  quite  negative  in  dilutions  of  1-10  in  two  hours. 
The  motility  in  all  cases  was  but  slightly  if  at  all  affected. 

III.  Reactions  with  sera  of  healthy  individuals.  Five  nor- 
mal sera  were  tried  in  dilution  of  1-10.  The  reaction  was 
absolutely  negative  in  all  cases. 

(B)  Effect  of  the  patient's  serum  upon  other  agglutinable 
organisms  of  the  typhoid-colon  group. 

I.  Bacillus  typhosus  reacting  w:ell  to  typhoid  serum  in  dilu- 
tions of  1-200  and  1-300.  Little  or  no  effect  upon  motility 
in  two  hours  in  dilution  of  1-10. 

II.  B.  coli  communis.  Six  varieties  from  stock  cultures  of 
the  pathological  laboratory. 

i      Well  marked  clump- 

^.,    ,.        _   „„„    ing.     Motility  not  ab- 
A.  Motility  active.     Dilution   1-200  j     f  3  ,  . 

J  solute] y  stopped  in  two 

l  hours. 


B.  Motility  slight.     Dilution    1-50 


C. 

D. 
E. 
F. 


very  sluggish 


1-10 


j      Fair  reaction  in  two 
I  hours. 

I     Fair  reaction  in  one 

'  hour. 


1-10  f 
1-10  j 
1-10 


No  appreciable  effect 
in  one  hour. 


III.  B.  Paracolon  (Gwyn).     Motility  very  active.    Dilution 
1-10.     Slight  evidence  of  reaction.    Cessation  of  motility. 


*  For  a  reaction  to  be  positive  we  understand  that  there  must 
be  a  complete  cessation  of  motility,  «itli  clearing  of  the  field  of 
individual  organisms  and  the  formation  of  large  clumps.  The 
figures  may  seem  low,  but  "  a  reaction  "  is  looked  upon  very 
critically. 
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(C)  I  omparison  of  the  effect  of  the  typhoid  and  normal 
sera  used  in  (A),  II  and  (A),  III  upon  these  same  organisms 
of  (B). 


Typhoid  serum 

Normal  serum  (a) 

Normal  Berum  (b) 

B.  tvph. 

1-300  Positive. 

1-10  Negative. 

1-10  Negative. 

I!,  coli  A. 

1-100  Positive. 

1-10  Positive. 

1-10  Positive. 

3.  coli  R. 

1-50  Suggestive. 

1-10  Suggestive. 

1-10  Suggestive 

B.  coli  C. 

1-10  Negative. 

1-10  Suggestive. 

1-10  Negative. 

B.  coli  D. 

1-10  Suggestive. 

1-10  Positive. 

1-10  Positive. 

Paracolon 

(Gwyn) 

1-10  Negative. 

1-10  Negative. 

1-10  Negative. 

These  results  show  the  absence  of  any  reaction  on  the  part 
of  the  patient's  serum  toward  B.  typhosus  or  toward  any  other 
organism  tried  except  an  occasional  variety  of  B.  coli.  It  is, 
however,  a  not  uncommon  observation  to  find  an  agglutinative 
reaction  toward  colon,  since  sera  from  apparently  healthy 
individuals,  as  the  above  results  demonstrate,  often  read  in 
some  degree  toward  members  of  the  colon  group,  doubtless 
from  the  more  or  less  frequent  slight  colon  infections  which 
occur  in  the  course  of  occasional  mild  enteritides.  In  the 
absence,  therefore,  of  a  double  agglutinative  reaction  we  may 
with  propriety  exclude  the  possibility  that  the  infection  with 
Bac.  0  was  superimposed  upon  a  typhoidal  infection  and 
that  the  former  organism  and  not  B.  typhosus  was  responsible 
fur  the  clinical  symptoms. 

Jfote  on  the  Pathology  and  Bacteriology  of  the  Lesion. 

The  isolation  of  this  organism  from  an  osteomyelitic  pro- 
cess secondary  to  an  enteritis  and  the  positive  agglutinatve  re- 
action of  the  patient's  serum  toward  it  are  conclusive  evidence 
of  a  peripheral  septicaemia,  such  as  frequently  occurs  during 
the  progress  of  enteritides  occasioned  by  B.  typhosus.  It  is, 
of  course,  possible  that  many  of  these  intermediate  organisms 
may  have  their  habitat  at  one  time  or  another  in  the  intes- 
tine and,  through  the  atrium  afforded  by  lesions  such  as 
occur  in  typhoidal  enteritides,  they  may  enter  the  portal  cir- 
culation, or,  indeed,  by  way  of  the  thoracic  duct,  the  peri- 
pheral circulation,  provided  they  are  not  checked  by  the 
mesenteric  glands.  Thus  a  peripheral  septicemia,  such  as  in 
typhoid  fever  frequently  occurs  from  an  invasion  with  the 
specific  organism  of  the  disease  itself,  may  supposedly  be 
occasioned  by  the  entry  of  any  intestinal  bacterium.  Such 
.i  secondary  invasion  Dr.  Welch,""'  in  1890,  demonstrated  to 
be  possible  with  B.  rati,  but  it  has  been  a  common  observa- 
tion that  in  such  superimposed  colon  infections  the  organisms 
only  exceptionally  pass  beyond  the  confines  of  the  abdominal 
cavity.*  It  is  therefore  exceedingly  unusual  to  find  in  peri- 
pheral  post-typhoidal   lesions  organisms  of  intestinal  origin 


11  Welch.  Wm.  H.:  The  Bacillus  Coli  Communis;  the  Conditions 
of  its  Invasion  of  the  Human  Body,  and  its  Pathogenic  Proper- 
ties.    Medical  News,  Vol.  LIX,  p.  669,  Dec.  12,  1891. 

*  This  has  been  discussed  in  a  recent  paper.22 

22  Observations  upon  the  Origin  of  Gall-Bladder  Infections  and 
upon  the  Experimental  Formation  of  Gall  Stones.  The  Johns 
Hopkins  Bulletin,  Vol.  X,  Nos.  101-102,  p.  166,  1899. 


other  than  the  typhoid  bacillus  itself,  though  complicating 
pyogenic  skin  (coccal)  organisms  are  common.  The  abdomi- 
nal complications,  occurring  in  the  liver  and  gall-bladder,  for 
example,  by  way  of  the  portal  circulation  are.  on  the  other 
hand,  frequently  due  to  such  secondary  invasion.  For  these 
reasons,  as  well  as  those  given  above,  it  seems  unlikely  that 
Bac.  0  was  such  a  secondary  invader.  In  suppurative  sequela?, 
in  bone  especially,  it  has  been  exceptional,  if  we  may  draw 
conclusions  from  such  lesions  as  have  occurred  secondary  to 
typhoidal  enteritides.  to  find  intestinal  bacilli  other  than  the 
specific  organism  of  the  disease.  As  has  been  stated,  the 
latter  is  frequently  present  in  the  peripheral  circulation  and. 
as  Quiiike M  has  demonstrated,  it  finds  the  bone-marrow  a 
habitat  of  especial  predilection.  Of  the  fifty-one  cases  of 
post-typhoidal  bone  lesions  which  Keen :4  collected,  and  in 
which  authentic  bacteriological  studies  had  been  made,  thirty- 
eight  were  associated  with  a  pure  or  mixed  infection  with 
B.  typhosus.  In  only  one  case  was  there  a  supposed  mixed 
infection  with  />'.  coli,  which  naturally  would  be  the  most 
common  secondary  invader.  This  was  a  case  of  Klemm's.:j 
Dehu  :*  (1893)  in  his  elaborate  statistics  stated  that  B.  coli 
had  never  been  seen  in  bone  abscesses  and  without  excluding 
the  possibility  of  its  occurrence  he  regarded  it  as  extremely 
improbable  that  the  colon  bacillus  held  any  relation  to  the 
production  of  ostitides. 

Recently  Blumer  "  has  reported  a  case  in  which  B.  coli  was 
supposed  to  have  been  isolated  from  a  post-typhoidal  rib 
abscess.  His  organism,  however,  was  an  alkali-producer  in 
milk  and  therefore  probably  did  not  ferment  lactose  and 
should  hardly  be  regarded  as  a  colon  bacillus.  No  mention 
occurs  of  serum  reactions  in  his  report,  and  it  is  quite  possible 
that  the  organism  isolated  was  the  specific  cause  of  the  fever 
preceding  the  osteomyelitis  and  was  a  member  of  the  group 
in  question. 

Bacteriological  Survey  of  the  Bacillus.     (Bar.  0.) 

For  purposes  of  comparison  inoculations  were  made  upon 
all  media,  with  the  following  organisms:* 


21  Quiiike,  H.,  und  A.  Stiihlen:  Zur  Pathologic  des  Abdomi- 
nal typhus.  Typhusbaeillen  im  Knochenmark.  Berliner  klin- 
ische  Wochenschrift,  Bd.  XXXI,  No.  15,  p.  351.     April  9,  1894. 

21  Keen,  W.  \Y.:  Complications  and  Sequels  of  Typhoid  Fever. 
Philadelphia,  1898,  p.  113. 

BKlemm:     Quoted  by  Keen,  op.  cit..  p.  113. 

2"  Dehu,  Paul:  Etude  sur  le  rule  du  bacille  d'Eberth  dans  les 
complications  de  la  fievre  typhoide.     These  de  Paris,  189.'!,  p.  91. 

::  Blumer,  George:  A  Case  of  Posttyphoid  Bone  Inflammation 
due  to  the  Colon  Bacillus.  The  Pacific  Record  of  Medicine  and 
Surgery,  Vol.  XIII,  p.  105,  November  15,  1898. 

*  1-2-3-4-5-9-10-11  were  obtained  through  the  kindness  of  Dr. 
Harris  from  the  laboratory  stock  cultures.  To  Dr.  Harris  and 
his  assistants,  Mr.  Winnie  and  Mr.  Holden.  I  am  indebted  for 
confirmation  in  some  of  these  observations.  6-7-S  were  obtained 
from  Cambridge  through  the  courtesy  of  Dr.  Herbert  E.  Dur- 
ham. Three  additional  varieties  of  B.  icteroides  from  different 
sources  were  kindly  sent  to  me  by  Dr.  Reed  from  Washington. 
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1.  B.  typhosus  (a),  an  early  alkali-producer  (3  weeks); 

2.  B.  typhosus  (b),  a  late  alkali-producer  (months): 

3.  B.  coli  communis  (a),  var.  not  fermenting  saccharose; 

4.  B.  coli  mm nui ii is  (b),  var.  fermenting  saccharose; 

5.  B.  paracolon  (Gwyn); 

li.  B.  enteritidis  ((iiirtner): 

T.  B.  morbificans  boris  (Basenau); 

8.  B.  car.  "  Halton  "  of  Durham; 

9.  B.  cholera  suis; 

10.  B.  icteroides  (Sanarelli); 

11.  B.  typhi  murium  (Loeffler); 

thus  giving  a  variety  of  intermediate  forms,  as  well  as  the 
chief  variations  in  the  extreme  groups  of  colon  and  typhoid. 

Morphology,  etc. — Bacillus  0  could  not  be  distinguished 
from  the  typhoid  bacillus  in  form  or  staining  qualities  and 
its  description  is  therefore  unnecessary.  It  decolorized  by 
Gram.  Variations  in  size  were  observable  upon  different  media 
and  occasionally  sedimenting  organisms  were  found  to  take  a 
bipolar  stain.  Flagella  in  number  and  distribution  resem- 
bled those  of  B.  typhosus.  Twelve  to  fourteen  were  counted 
on  some  specimens  and  occasionally  exceedingly  long  terminal 
flagella  were  observed.  Of  the  above  bacilli  it  is  possible  that 
Basenau's  organism  (No.  ?)  alone  could  have  been  distin- 
guished from  the  rest  with  any  degree  of  probability.  The 
variety  which  Dr.  Durham  had  presented  tended  to  grow  in 
filamentous  forms  quite  recognizable  upon  most  media. 

Active  motility  was  present  with  all  varieties  except  those 
of  B.  coli  which,  under  the  same  cultural  conditions,  showed 
very  sluggish  movements,  or  no  motility  whatever.  The 
motility  of  Bar.  0  was  especially  active,  being  darting  in 
character,  and  remained  present  for  many  days. 

Agab  and  Gelatin. — The  appearance  of  colonies  and  of 
the  surface  growth  upon  these  media  presented  no  features  by 
which  they  could  with  any  certainty  be  distinguished.  All 
were  very  typhoid-like,  the  luxuriance  of  surface  growth  de- 
pending somewhat  upon  the  initial  reaction.  Basenau's  or- 
ganism again  is  perhaps  an  exception,  as  the  surface  colonies 
on  gelatin  presented  a  more  irregular  fringed  edge  than  the 
others  which  ordinarily  showed  a  pale  brownish-yellow  centre 
fading  toward  the  periphery;  this  was  usually  slightly  scal- 
loped, well  defined  and  almost  colorless. 

Growth  in  Bouillon. — Bacillus  0  and  Gwyn's  "para- 
colon" in  bouillon  and  similar  media  grew  much  less  luxuri- 
antly than  did  the  various  intermediate  forms  used  for  com- 
parison. The  hog  cholera  and  Gartner  type  cloud  the  media 
very  rapidly  and  more  abundantly  than  B.  coli,  and  usually  a 
surface  pellicle  is  formed  which  may  or  may  not  fall.  The 
former  organisms,  en  the  contrary,  produce  but  slight  tur- 
bidity and  thus  resemble  the  typhoid  rather  than  the  colon 
end  of  the  group.  One  series  of  bouillon  inoculations,  the 
medium  having  an  initial  reaction  of  +  1.2  (that  is,  1.2  cc. 
of  a  normal  tenth   standard  solution   of  sodium  hydroxide 


was  required  to  neutralize  10  cc.  of  the  medium),  gave  after 
five  days  of  incubation  the  following  reactions:* 

/.'.  coli  (a). 

/{ranch.  Slightly  cloudy;  large  bubble  of  gas.  Initial  reaction 
+  1.2;  terminal  reaction  +  1.6;  production  of  acidity  .4  per  cent. 

Bulb.  Very  cloudy;  abundant  precipitate;  slight  pellicle.  Ini- 
tial reaction  +  1.2;  terminal  reaction  +  1.6;  production  of  acidity 
.4  per  cent. 

B.  typhosus. 

Branch.  Very  slight  cloud:  no  gas.  Initial  reaction  +  1.2; 
terminal  reaction  +  1.4;  production  of  acidity  .2  per  cent. 

Hull).  Slight  cloud:  slight  precipitate.  Initial  reaction  + 1.2; 
terminal  reaction  +  1.4;  production  of  acidity  .2  per  cent. 

Bacillus  0. 

Branch.  Very  slight  cloud;  small  bubble  of  gas.  Initial  reac- 
tion +  1.2;  terminal  reaction  +  1.3 ;  production  of  acidity  .1  per 
cent. 

Bulb.  Slight  cloud;  abundant  precipitate;  no  pellicle.  Initial 
reaction  +  1.2;  terminal  reaction  +  1.0;  production  of  alkalinity  .3 
per  cent. 

B.  Gartner  et  al. 

Brunch.  Very  slight,  cloud;  small  bubble  of  gas.  Initial  re- 
action + 1.2;  terminal  reaction  +  1.4;  production  of  acidity  .2  per 
cent. 

Bulb.  Very  cloudy  with  abundant  precipitate  and  pellicle. 
Initial  reaction  +  1.2;  terminal  reaction  +  0.9;  production  of  al- 
kalinity .5  per  cent. 

It  is  thus  seen  by  the  cloudiness  of  the  closed  arm  and  by 
the  acid  produced  that  a  carbohydrate  present  in  ordinary 
bouillon  permits  all  of  these  organisms  to  grow  anaerobically. 
The  intermediate  (Gartner)  and  colon  forms  with  their  allies 
produce  a  small  amount  of  gas.  The  aerobic  growth  in  the 
open  bulb  remains  acid  in  the  case  of  colon  and  typhoid  but 
produces  with  the  rapidly  growing  Gartner  type  some  degree 
of  alkalinity,  which  in  a  short  time  is  sufficient  to  overcome 
the  preliminary  acidity. 

Growth  in  Dunham's  solution  and  Dextrose-free- 
boiillon  with  Indol  eeactions. — In  dextrose-free-bouillon 
the  vigor  of  growth  of  the  Gartner-Hog  Cholera  type  is  es- 
pecially well  shown,  the  great  cloudiness  and  rapid  formation 
of  surface  pellicle,  most  marked  with  B.  typhi  murium  and 
B.  morbif.  bovis,  being  very  characteristic.  Bac.  0  and 
Gwyn's  organism  here  again  grow  much  more  like  the  typhoid 


*  The  percentage  of  reactions  given  throughout  this  paper 
represents  the  amount  of  normal  sodium  hydroxide  or  oxalic 
acid  solution  requisite  to  neutralize,  by  the  phenolphthalein  test, 
10  cc.  of  the  fluid  in  question.  For  the  purpose  of  titration 
normal  tenth  solutions  were  used.  In  all  cases  an  uninoculated 
control,  having  undergone  corresponding  incubation  and  expo- 
sure, was  similarly  tested  to  give  the  initial  reaction.  As  recom- 
mended by  the  committee  of  American  bacteriologists,2*  the 
plus  and  minus  signs  are  used  to  indicate  respectively  acidity 
and  alkalinity. 

28  Procedures  Recommended  for  the  Study  of  Bacteria:  Sub- 
mitted to  the  American  Public  Health  Association  in  Phila.,  Pa., 
Sept.,  1897.     Rumford  Press,  Concord,  N.  H.,  1898. 
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bacillus.     The  same  may  be  said  of  their  growth  in  Dun- 
ham's solution. 

In  the  latter  medium  after  seven  days  incubation  no  indol 
coidd  be  demonstrated  for  any  of  the  intermediate  forms, 
while  B.  coli  gave  its  usual  marked  reaction.  Theobald 
Smith,  however,  has  shown1'  that  the  carbohydrate  which 
Dunham's  peptone  solution  (generally  used  for  this  test) 
contains,  exercises  a  restraining  action  on  the  production  of 
indol,  while  in  dextrose-free-bouillon  *  there  is  no  such  retar- 
dation. A  careful  test,  therefore,  was  made  for  B.  typhosus, 
B.  coli  com.,  Bac.  0  and  B.  paracolon  (Gwyn)  on  the  prin- 
ciples laid  down  by  Dr.  Smith,  and  by  this  means  very  slight 
traces  of  indol,  not  apparent  in  Dunham's  solution,  were 
appreciable  for  the  two  latter  organisms  after  the  8th,  9th  and 
10th  days.     The  method  employed  was  as  follows: 

Daily,  over  a  period  of  ten  days,  four  tubes  of  dextrose-free- 
bouillon  (properly  tested  for  muscle  sugar)  were  inoculated 
respectively  with  a  typhoid,  colon,  paracolon  (Gwyn)  and 
Bacillus  0  and  placed  in  the  thermostat.  At  the  end  of  this 
period  all  40  tubes  were  tested  at  the  same  time  for  indol 
with  freshly  prepared  standard  solutions.  The  colon  bacillus 
showed  after  21  hours  a  faint  trace  of  indol  which  increased 
in  intensity  up  to  the  10th  day.  With  typhoid  no  trace  was 
demonstrable.  Gwyn's  paracolon  on  the  8th,  9th  and  10th 
days  showed  a  faint  trace  and  similarly  Bacillus  0  in  the 
older  tubes  gave  evidence  of  a  slight  production  of  indol, 
possibly  a  little  more  than  the  paracolon.  These  reactions 
were  positive,  though  slight,  and  might  readily  have  been 
overlooked  on  a  single  tube  test.  In  Gwyn's  original  report 
a  belief  is  expressed  in  the  non-production  of  indol.  On  an- 
other occasion  a  similar  series  of  inoculations  for  comparison 
with  the  other  members  of  the  intermediate  group  gave  no 
reaction  whatever  for  any  of  the  organisms  up  to  the  10th 
day.  The  culture  of  Bac.  O  used  at  this  time  was  several 
generations  removed  from  the  original. 

Apparently,  from  Peckham's  elaborate  observations/0  the 
reaction  for  indol  should  not  be  given  the  prominence  in 
questions  of  differentiation  of  bacillary  types  that  has  been 
attributed  to  it  by  Kitasato  and  other  writers  who  have  re- 
garded this  as  a  most  important  and  distinguishing  charac- 
teristic of  B.  coli  communis.  According  to  the  source  of  the 
culture,  however,  aud  possibly  depending  upon  the  proteid 
characteristics  of  the  nourishing  medium,  there  is  great  varia- 


29  Smith,  Theobald:  A  Modification  of  the  Method  for  Deter- 
mining the  Production  of  Indol  by  Bacteria.  The  Journal  of 
Experimental  Medicine,  Vol.  II,  p.  543,  1897. 

*For  method  of  preparation  cf.  Smith,  Theobald,  Ueber 
Fehlerquellen  bei  Priifung  der  Gas-und  Ssiure-bildung  bei  Bak- 
terien  und  deren  Vermeidung.  Centralblatt  fur  Bakteriologie, 
u.  s.  w.     Band  XXII,  1897,  No.  2/3,  S.  49. 

*°  Peckham,  Adelaide  Ward:  The  Influence  of  Environment 
upon  the  Biological  Processes  of  the  Various  Members  of  the 
Colon  Group  of  Bacilli.  The  Journal  of  Experimental  Medicine 
Vol.  II,  p.  549,  1897. 


bility  in  indol  production,  which,  if  the  observations  of  de 
Klecki,  Dreyfuss,  Sanarelli  and  others  are  to  be  depended 
upon,  is  in  some  degiee  a  measure  of  pathogenicity.  Peckham 
has  shown  that  in  vitro  this  property  of  indol  production 
may  be  made  to  vary  within  wide  limits  by  cultivation  on 
various  media.  Indeed  she  has  been  able  to  obtain  an  indol 
producing  typhoid  and  to  cause  B.  coli  to  lose  this  property. 
As  ordinarily  encountered  in  the  human  body,  however, 
B.  coli  produces  indol,  and  the  members  of  the  intermediate 
group  under  discussion  barely  appreciable  amounts,  if  any, 
through  the  forms  Bac.  0  and  Gwyn's  paracolon  were  ob- 
tained from  sources  and  under  conditions  which,  according 
to  Peckham,  would  have  been  most  favorable,  if  the  colon 
observations  are  a  standard,  toward  the  acquisition  of  this 
characteristic. 

Growth  on  Potato. — This  is  a  very  uncertain  means  of 
differentiation.  B.  coli  doubtless  grows  more  luxuriantly  on 
this  medium  and  shows  more  marked  chromogenetic  proper- 
ties. All  depends,  however,  upon  the  initial  reaction  of  the 
potato.  Occasionally  the  intermediate  bacilli  have  been  seen 
to  grow  almost  like  B.  typhosus,  at  other  times  almost  as 
profusely  as  colon,  but  on  such  occasions  the  typhoid  bacillus 
itself  after  a  longer  incubation  would  present  the  same  ap- 
pearance. Bac.  O  and  B.  paracolon  (Gwyn)  behaved  like 
typhoid,  i.  e.,  grew  more  slowly,  darkened  the  potato  less 
rapidly  and  assumed  a  yellow  color  later  than  the  other  inter- 
mediate varieties.  On  one  occasion  a  series  of  inocidations 
was  made  on  potato  which  had  an  initial  reaction  of  -f-  8.O.* 
All  of  the  intermediate  forms  of  Gartner  type  gave  an  abun- 
dant, visible,  slightly  elevated,  smooth,  glistening,  opaque 
growth  of  light-yellow  color  in  24  hours,  which  deepened  in 
48  hours,  with  an  accompanying  discoloration  of  the  potato. 
In  four  days  the  potato  had  assumed  a  dirty-gray  color  for 
all  these  intermediate  forms.  B.  typhosus,  Bac.  O  and  B. 
paracolon  growing  more  slowly  finally  gave  the  same  appear- 
ance in  six  days  or  more.  At  the  end  of  four  days  in  the 
presence  of  the  Gartner  type  the  potato  had  a  reaction 
of  — 4.0,  thus  12  per  cent  of  alkalinity  had  been  pro- 
duced by  the  growth  of  the  organism  in  this  time.  The 
unreliability  of  the  potato  reaction  is  thus  exemplified.  These 
intermediate  forms,  as  well  as  B.  typhosus,  are  alkali-pro- 
ducers when  grown  in  the  presence  of  air,  and  this  alone  is 
responsible  for  the  chauge  in  appearance  of  the  medium. 
This  may  be  demonstrated  by  adding  a  corresponding  amount 
of  alkali  to  the  potato  and  incubating  it  for  a  few  hours, 
when  it  assumes  the  same  dirty-gray  color.  B.  coli,  however, 
produces  its  abundant  growth  without  formation  of  alkaline 
products,  the  medium  remaining  free  from  the  discoloration 
of  the  alkali-producers. 


*  These  reactions  were  roughly  made  by  titrating  5  cc.  of  a 
neutral  solution,  in  which  the  potato  had  been  shaken  up  for 
five  minutes,  both  before  inoculation  and  5  days  after  the 
growth.  Presumably  this  represents  but  a  small  measure  of 
the  true  reaction. 
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Milk. — The  reactions  in  milk  and  the  various  media  made 
from  it,  depending  upon  the  variations  in  the  rapidity  and 
degree  of  acidulation  or  alkalinization  of  the  medium,  con- 
stitute one  of  the  most  important  means  of  differentiation  of 
members  of  the  typhoid-colon  family. 

B.  coli,  as  is  well  known,  acting  upon  its  carbohydrate  con- 
stituents, acidulates  milk  up  to  the  point  of  precipitation  of 
the  casein  (6-8  per  cent  of  acidity)  in  periods  varying  from 
two  to  seven  days  and  at  the  same  time  there  is  a  libera- 
tion of  gas  amounting  to  about  l/6th  of  the  closed  arm  of  a 
fermentation  tube.  Here  acidulation  ceases,  the  organism 
dying  out  or  being  inhibited  in  its  growth  by  the  acid  formed. 
That  the  organism  is  capable  of  producing  a  larger  amount 
of  acid  from  the  contained  carbohydrates  is  shown  by  the 
coagulation  of  milk  which,  having  acquired  a  previous  alka- 
linity of  4  per  cent  from  the  growth  of  an  intermediate  form, 
is  subsequently  inoculated  with  B.  coli,  which  not  only  over- 
grows the  original  organism  but  overcomes  its  alkali-produc- 
tion and  finally  precipitates  the  casein  which  this  had  held 
in  solution. 

B.  typhosus  also  is  an  acid-producer  but,  unlike  colon,  not 
to  the  degree  of  coagulation  of  the  medium.  If  plain  milk 
requires  6  per  cent  to  completely  precipitate  the  casein,  milk 
in  which  B.  by  ph.  has  been  grown  for  48  hours  requires  but 
4-5  per  cent.  There  are  varieties,  however,  which  when 
grown  in  milk  in  the  presence  of  air,  lose  their  acid  reaction 
and  become  neutral  or  alkaline.  Occasionally  this  is  a  notice- 
able and  early  change,  occurring  in  a  few  weeks,  and  has  given 
rise  to  the  name  "  blue  typhoid "  from  the  unusual  color 
which  follows  its  growth  in  litmus  milk.  It  is  a  character- 
istic, however,  which  seems  to  belong  remotely  to  all  exam- 
ples of  B.  typhosus. 

The  intermediate  bacilli  under  discussion  have  a  very  diil'er- 
ent  action  in  milk,  namely,  that  of  an  early  and  distinctive 
alkalinization  of  the  medium  in  the  presence  of  air,  which 
appears  after  a  transient  acidity  of  a  few  hours.  This  alka- 
linization progresses  up  to  the  point  of  solution  of  the  casein 
(about  4  per  cent  of  alkalinity)  and  thus  with  the  liberation 
of  the  fat-globules  gives  to  the  medium  the  peculiar  greenish 
opalescence  and  translueency  which  has  been  said  to  be  char- 
acteristic alone  (?)  of  the  Hog-Cholera  bacillus,  but  which 
occurs  similarly  from  the  growth  of  all  members  of  the  group 
and  in  fact  without  the  bacteria  can  be  occasioned  by  the 
addition  of  a  coresponding  amount  of  alkali  to  the  milk.  This 
reaction  in  the  presence  of  the  growing  organisms  begins  to 
be  apparent  in  about  two  weeks,  that  is,  sufficient  alkali  has 
been  produced  to  partly  dissolve  the  casein  and  render  the 
milk  slightly  translucent.  After  entire  solution  has  taken 
place  (4-6  weeks)  the  liberated  fat-globules,  freed  of  their 
enclosing  casein  envelopes,  are  found  floating  upon  the  sur- 
face, leaving  the  medium  fairly  clear,  often  with  a  gelatinous 
clot  at  the  bottom  of  the  tube,  consisting  chiefly  of  a  mass  of 
organisms  which  take  a  feeble  and  bipolar  stain  and  are  ap- 
parently dead.  The  opalescent  medium  above  contains  a 
comparatively  small  number  of  viable  evenly  staining  bacilli. 


The  accompanying  photographs  (Plate  VI11,  Fig.  I  (a)  and 
(b))  of  a  series  of  tubes  show  the  appearance  of  this  reaction  in 
the  case  of  the  intermediate  bacilli  contrasted  with  that  of 
B.  typhosus,  B.  coli  and  a  control  tube,  all  of  which  have 
retained  their  original  opacity.  Boiling  has  no  apparent 
effect  on  the  milk  which  has  undergone  this  change. 

Iu  litmus  milk  the  transient  acid  reaction  *  and  subsequent 
alkalinization  are  shown  by  the  color  changes.  The  opalizing 
reaction  from  solution  of  the  casein,  if  present,  is  not  apparent 
in  the  litmus  medium.  The  bulb  of  the  fermentation  tube 
after  a  few  days  acquires  a  blue  color  which  deepens  in  time 
to  a  dark  navy  blue  corresponding  to  the  color  which  follows 
the  addition  of  4  per  cent  or  more  of  alkalinity  to  a  control 
tube.  At  varying  periods,  during  the  activity  of  growth,  at 
the  bottom  of  the  test-tube  or  in  the  closed  arm  of  the  fermen- 
tation tube  the  litmus  becomes  reduced  and  colorless.  These 
reactions  all  take  place  more  slowly  with  Bac.  0  and  Gwyn's 
paracolon,  and  in  fact  Gwyn  did  not  recognize  this  terminal 
alkalinity  of  milk,  which  does  not  occur  for  12  to  14  days. 
The  neutralization  period  for  Bac.  0  does  not  appear  till  the 
8th  day.  This  relative  slowness  in  alkalinization  should 
hardly  separate  these  two  varieties  from  the  Gartner  or  Hog 
Cholera  type  any  more  than  that  slow  production  of  acidity 
sufficient  to  precipitate  casein  should  separate  one  variety  of 
colon  from  another  which  coagulates  milk  in  half  the  time. 

These  results  may  be  expressed  as  follows: 

1.  Colon  acidulates  milk  up  to  the  point  of  precipitation  of 
the  casein  in  from  2  to  7  days. 

B.  coli.  Seven-day  growth  in  fermentation  tube  of  milk 
having  an  initial  reaction  of  +  2.2.  Total  gas  %.  Coagulation 
of  milk  in  2  days. 

Branch  (terminal)  +  8.8  less  2.2  =  6.60%  acid  produced. 
Bulb  (terminal)   +  8.8  less  2.2*  =  6.60%  acid  produced. 


Reaction 


2.  Typhoid  produces  in  milk  from  1-2  per  cent  of  acidity, 
not  enough  to  coagulate  the  medium.  In  other  words,  it 
requires  1-2  per  cent  less  of  acidity  to  precipitate  the  casein 
after  the  growth  of  B.  typhosus  than  in  control  milk.  Fur- 
ther, as  Theobald  Smith  "  has  shown,  the  addition  to  milk  in 
sufficient  amounts  of  a  carbohydrate,  such  as  dextrose,  which 
can  be  acted  upon  by  B.  typhosus,  will  lead  to  the  coagulation 
of  the  medium. 


*  This  slight  early  acidification  in  milk,  so  rapidly  overcome 
by  the  production  of  an  alkaline  product,  is  presumably  due  to 
the  presence  in  milk  of  traces  of  a  fermentable  substance  which 
Theobald  Smith  believes  to  be  a  second  carbohydrate,  possibly 
dextrose.  Neither  B.  typhosus  nor  any  member  of  the  inter- 
mediate group  appears  to  have  any  reducing  effect  upon  lactose 
in  otherwise  sugar-free  media.  For  this  reason  the  reactions  in 
lactose  sugar-free  bouillon  and  in  milk  are  not  supplementary 
as  ordinarily  supposed. 

81  Theobald  Smith:  The  action  of  typhoid  bacilli  on  milk,  and 
its  probable  relation  to  a  second  carbohydrate  in  that  fluid. 
The  Journal  of  the  Boston  Society  of  Medical  Sciences,  Vol. 
TT,  No.  12,  p.  236,  June,  1898. 
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B.  typhosus.  Seven-day  growth  in  fermentation  tube  of  milk 
having-  initial  reaction  of  +  2.2.     No  gas.     No  coagulation. 

I  Branch   (terminal)  +  3.8  less  2.2  =  1.60%  acid  produced. 
Reaction  j  Bulb  (terniinai)  +  3.8  iess  2.2  =  1.00%  acid  produced. 

.'!.  the  intermediate  type  produces  a  transient  acidity  fol- 
lowed by  a  marked  alkalinity  in  the  presence  of  air  which 
increases  from  0  per  cent  in  3  days  to  4  per  cent  in  two  weeks 
with  solution  of  the  casein  and  the  consequent  production 
of  partial  translueence  of  the  medium.  This,  however,  only 
occurs  in  the  presence  of  air.  Such  opalization  does  not 
occur  in  the  closed  arm  of  the  fermentation  tube.  When 
such  a  reaction  has  occurred  the  addition  of  4  per  cent  of 
acidity  will  again  render  the  medium  opaque  and  10  per  cent 
(6  per  cent  of  acidity  must  be  reached)  must  be  added  to 
precipitate  the  casein  formerly  held  in  solution  by  the  alkali. 
Thus  there  is  10  per  cent  difference  of  reaction  between  the 
point  of  coagulation  produced  by  the  acid  of  B  coli  and  the 
point  of  solution  of  the  casein  produced  by  the  alkali  of  the 
intermediate  group. 

B.  Gartner  et  al.  Seven-day  fermentation  reactions  with 
milk  of  +  2.2  initial  reaction.  Total  gas  =  bubble.  No  coagu- 
lation. 

(  Branch   (terminal)   +  3.8  less  2.2  =1.60%  acid  produced 
.      )  (ef.  B.  typhosus  (2)). 

Reaction  <  Bulb  (terminai)   +  0.2  less  2.2  +  1.6  =  3.60%  alkali  pro- 
I         duced. 

3a.  The  allied  forms,  Bac.  0  and  B.  paracolon  (<iwyn) 
show  a  corresponding  but  slower  reaction. 

Bac.  O,  etc.  Fermentation  reaction  in  plain  milk  (7  days) 
with  initial  acidity  of  +  2.2.     Gas  bubble  +.     No  coagulation. 

'Branch   (terminal)   +  3.9  less  2.2  =  1.70%  acid  produced 
(ef.  B.  Gartner  (3)). 
ReaeHon{  Bulb  (terminal)   +  0.6  less  2.2  +  1.7  =  3.30%  alkali  pro- 
duced (ef.  30%  less  than  with  Gartner  type  in  same 
time). 


Fermentation  Keactions  with  Various  Sugars. 

A  valuable  means  of  distinguishing  varieties  of  the  colon- 
typhoid  group  lies  in  their  reactions  in  the  presence  of  various 
carbohydrates.  Theobald  Smith  regards  this  process  of  dif- 
ferentiation as  most  essential;  "  a  relief  from  the  uncertainty 
of  the  usual  potato  culture  and  the  variable  intensity  of  the 
indol  reaction."  The  methods  which  he  advocates  were 
adopted  and  his  precautions  observed.  Several  series  of  inoc- 
ulations were  made  with  most  of  the  organisms  in  the  list 
which  has  been  given,  in  fermentation  tubes  of  sugar-free 
bouillon  containing  1  per  cent  of  glucose,  lactose,  mannite  or 
saccharose  sugars.  The  rapidity  of  gas-production  was  daily 
registered  at  the  level  of  fluid  in  the  closed  arm;  the  propor- 
tion of  C02  to  explosive  gas  was  finally  noted  and  the  reactions 
of  the  bulb  and  closed  arm  at  varying  periods  were  made  an 
object  of  record  and   comparison.     All   of  the  observations 


were  made  during  incubation  at  a  temperature  of  37°  C. 
The  original  bouillon  *  in  all  instances,  to  insure  its  freedom 
from  muscle  sugar,  was  tested  by  inoculation  and  incubatiou 
with  a  gas-producing  organism  before  its  sugar  percentages 
were  added. 

Reactions  in  Lactose.  Owing  to  the  observations  of  Smith, 
which  have  been  reviewed  above,  upon  the  presence  in  milk 
of  a  fermentable  substance  other  than  lactose,  some  reserva- 
tions must  be  made  to  the  common  belief  in  the  con-elation 
between  the  reactions  in  plain  or  litmus  milk  or  in  the  litmus 
whey  of  Petruschky,32  on  the  one  hand,  and  the  reactions 
occurring  in  media  made  by  adding  the  carbohydrate  to  an 
otherwise  sugar-free  bouillon.  In  consequence  of  this  fact  a 
source  of  error  may  creep  into  the  observations  upon  the 
fermentation  of  lactose,  since  the  commercial  product  made 
from  milk  may  be  adulterated  with  this  second  carbohydrate. 
Similarly,  mistakes  may  arise  owing  to  the  ease  with  which 
during  the  sterilization  of  lactose  media  some  of  the  carbo- 
hydrate may  be  converted  into  a  simple  and  more  readily 
fermentable  sugar.  For  this  reason  preparation  in  the  auto- 
clave should  be  avoided  and  the  fractional  method  of  sterili- 
zation be  employed  for  this  as  well  as  for  saccharose  media. 
Furthermore,  failure  to  insure  complete  freedom  from  muscle 
sugar  in  the  original  bouillon  may  lead  to  mistaken  observa- 
tions and  it  is  doubtless  due  to  these  possibilities  of  error  that 
so  many  conflicting  statements  are  encountered  regarding  the 
fermentation  of  lactose  by  various  bacteria.  The  accompany- 
ing photographs  (Plate  IX,  Figs.  2  and  3),  representing  series 
of  inoculations  into  lactose  media,  show  how  such  erroneous 
observations  may  originate.  In  the  series  reproduced  in  Fig. 
2  gas  production  was  present  in  slight  amount  in  all  instances 
except  with  B.  typhosus,  and  was  presumably  due  to  some 
dextrose  adulteration.  In  the  latter  series,  shown  in  Fig.  3, 
the  original  bouillon  bad  not  been  completely  freed  from 
muscle-sugar,  fermentation  of  which  gave  a  small  amount  of 
gas.  Before  the  addition  of  the  1  per  cent  lactose  to  the 
medium  used  in  this  series  a  corresponding  amount  of  gas 
was  produced  in  it  by  the  inoculation  with  B.  coli  communis. 
Fig.  4  represents  the  typical  reaction,  B.  coli  alone  producing 
gas  from  the  carbohydrate,  the  other  organisms  producing  no 
fermentative  change  whatever. 

In  the  following  table  are  given  the  reactions  occurring  in 
bulb  and  branch  of  the  fermentation  tube  resultant  to  the 
growth  of  these  organisms  in  1  per  cent  lactose  media.  The 
figures  throughout  these  tables  represent  the  amount  of 
normal  tenth  sodium  hydroxide  or  oxalic  acid  solution  re- 
quired to  neutralize  by  the  phenolphthalein  test  10  cc.  of  the 
medium.  An  uninoculated  control  was  in  each  instance  simi- 
larly tested  and  these  results  represent  the  calculated  pro- 
duction of  alkali  or  acid.  It  will  be  seen  that  the  figures  for 
the  intermediate  group  are  practically  the  same  in  all  cases. 


*  For  methods  of  preparation  cf.  Theobald  Smith,  p.  546. 
'-  Petruschky,  Johannes:    Bakterio-chemisehe  Untersuehungen. 
Centralbl.  f.  Bakteriologie.     Bd.  VII,  S.  1,  49,  1S90. 
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COMPUTED  REACTION*  AFTER  8  DAYS'  INCUBATION  WITH   lg   LACTOSE  SUGAR-FREE  BOUILLON  HAVING  INITIAL  ACIDITY  OF  1.40%\ 


B.  typho- 
sus (a). 

Bacillus 
0. 

B.paracolon 
(Gwyn). 

B.  morbit. 
bovis. 

B.  var. 
"  Hatton." 

It.  enter- 

itidis. 

B.  chol. 
suis. 

B.  icter- 
oides. 

11.  typhi 
mur. 

It.  eoli 
comm.  (a). 

B.  coli 
comm.  (b!. 

Reaction  of  Bulb 

Reaction  of  Branch  .... 
Total  Gas 

Alkaline 
.40$ 

No  change 

0 

Alkaline 
.95% 

No  change 

0 
% 

Alkaline 
.90% 

No  change 

0 

% 

Alkaline 
1.60% 

Alkaline 
.30% 

0 

% 

Alkaline 
1.00 

Alkaline 
.10% 

0 

% 

Alkaline 
1.00% 

Alkaline 
.10% 

0 

% 

Alkaline 

.80% 

Alkaline 
.10% 

0 

% 

Alkaline 
1.60% 

Alkaline 
.30% 

0 

% 

Alkaline 
1.60% 

Alkaline 
.20% 

0 

% 

Acid 
3.60% 

Acid 
8.60% 

1/2  + 

2  4/1 

Acid 

4.2% 

Acid 
3.6% 

8/4 

2  +  /1 

Proportion  of  H/CO,  . . 

*  The  reactions  represent  the  amount  of  acidity  or  alkalinity  produced,  and  are  computed  from  the  initial  reaction. 


B.  coli  ferments  lactose,  producing  an  equal  amount  of 
acidity  in  closed  arm  and  bulb,  and  gas  composed  of  C0„  and 
an  explosive  element  (hydrogen)  in  the  proportion  of  1:  2. 
Xo  acid  is  produced  by  B.  typhosus  from  pure  lactose,  despite 
the  fact  that  ordinary  milk  is  acidulated  by  its  growth.  The 
amount  of  alkalinity  in  the  bulb,  which  occurs  with  this 
organism  as  well  as  with  Bac.  0  is  slightly  less  than  that 
which  follows  the  growth  of  the  intermediate  bacilli,  possibly 


owing  to  the  fact  that  they  grow  with  less  luxuriance  than 
the  intermediate  variety,  which,  in  the  presence  of  air,  multi- 
ply rapidly  in  bouillon.  Theobald  Smith  states  that  alkali 
production  bears  a  distinct  relation  to  vigor  of  growth.  The 
slight  alkalinity  of  from  .1  to  .2  per  cent  in  the  closed  arm 
with  the  more  rapidly  growing  intermediate  forms  may  be 
due  to  some  interchange  of  reaction  with  the  very  alkaline 
medium  in  the  bulb. 


COMPUTED    REACTIONS    IN    DEXTROSE    SUGAR-FREE    BOUILLON    HAVING    INITIAL    ACIDITY    OF    1.50%". 


B. 

typhosus. 

Bacillus 

B.paracolon 

(Gwyn). 

B.  morbif. 
bovis. 

B.  var. 
"  Hatton." 

B.  enter- 

itidis. 

B.  chol. 
suis. 

B. 

icteroides. 

B.  typhi 
mur. 

B.  coli 
comm.  la). 

B.  coli 
comm.  (b). 

Acid 

Acid 

Acid 

Acid 

Acid 

Acid 

Acid 

Acid 

Acid 

Acid 

Acid 

Reaction  of  Bulb 

3.50% 

3.50% 

3.60% 

3.70% 

3.7056 

3.70% 

H.70% 

3.70% 

3.70% 

3.90% 
4.10% 

3.80% 
4.10% 

Acid 

Acid 

Acid 

Acid 

Acid 

Acid 

Acid 

Acid 

Acid 

Acid 

Acid 

Reaction  of  Branch  .... 

3.50% 

3.70% 

3.70% 

3.90% 

3.90% 

4.10% 

3.90% 

4.15% 

4.15% 

4.15% 

1  MK, 

3.90% 
4.50% 

Total  Gas 

0 

i i 

i i 

2  _  1 

?-> 

2  _  3 

2 1 

1_3 

2  _  1 

1  + 

i 

Proportion  of  H/COa.  .. 

% 

3  f /l 

2/1 

2  +  /1 

2  + /I 

3+/1 

2  +  /1 

2  +  /1 

3/1 

2/1 

2/1 

Reactions  with  Dextrose.  All  of  the  members  of  the  Hog 
Cholera  or  Gartner  group  produced  gas,  in  correspondence 
with  B.  coli  and  its  allies,  when  grown  in  the  presence  of 
dextrose.  The  total  displacement  in  the  closed  arm  of  the 
fermentation  tube  was  found  to  vary  somewhat  under  differ- 
ent conditions  of  inoculation.  Two  series  as  represented  in 
the  photographs  (Plate  X,  Figs.  5  and  6)  are  given  in  illus- 
tration  of  this  irregularity.  One  feature,  however,  is  broughl 
out  in  each  series,  namely,  the  relative  slowness  of  gas-pro 
duct  ion  with  the  two  allied  forms,  Bacillus  0  and  Gwyn's 
paracolon,  which  in  the  first  twenty-four  hours  produce  U 
than  half  as  much  gas  as  the  other  organisms. 

Reactions  with  Mannite.     Like  dextrose,  this  carbohydrate 
is  readily  fermented  by  the  organisms  in  question  (cf.  Plate 

XI)   with   the  production  of  even  a  greater  amount  of  gas, 
which,  under  some  circumstances  (cf.  Fig.  8),  may  displace 


the  larger  part  of  the  fluid  in  the  closed  arm.  In  this  series 
Bac.  0  was,  as  in  the  presence  of  dextrose,  slow  in  its  libera- 
tion of  gas.  One  peculiarity  of  the  reactions  witli  mannite 
lies  in  the  terminal  reaction  of  the  bulb  which  remains 
neutral  or  slightly  alkaline,  as  does  the  media  containing  non- 
fermentable  sugars  (lactose  and  saccharose).  The  proportion 
of  C02  in  the  gas  was  less  than  witli  dextrose,  being  1/3  or 
le>s  of  the  total  amount.  In  several  instances  there  was 
failure  to  demonstrate  thai  the  remainder  contained  any  II 
or  other  explosive  element. 

Reactions  with  Saccharose.  In  the  preparation  of  saccha- 
rose bouillon,  as  well  as  with  lactose,  precautions  must  In- 
taken  during  sterilization  to  avoid  any  conversion  of  tin' 
carbohydrate  into  more  readily  fermentable  sugars.  No  uas 
is  produced  and  no  acid  formed  by  any  of  the  intermediate 
group  in  this  medium.     Certain  forms  of  />.  coli  also  fail  to 
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ferment  saccharose,  as  is  shown  in  Plate  XII,  Fig.  9.  This 
has  been  pointed  out  by  Theobald  Smith.  Other  varieties 
of  colon  produce  an  abundance  of  gas,  as  is  shown  in  Fig.  10 
(B.  coli  comm.  (b)).  In  the  series  presented  in  this  latter 
photograph  there  had  been  a  slight  conversion  of  the  sugar 
as  the  medium  had  been  autoclaved.  In  several  instances, 
consequently,  a  slight  production  of  gas  has  resulted,  showing 
the  source  of  error  which  may  result  from  this  method  of 
sterilization.  The  slowness  of  the  growth  of  Bacillus  0  and 
Gwyn's  paracolon  heretofore  commented  on  was  shown  in  the 
closed  branches  of  these  tubes  by  the  tardy  reduction  and 
decolorization  of  the  litmus  which  had  been  added  to  the 
media.     This  ia  apparent  in  the  photograph.     In  the  accom- 


panying table  are  given  the  reactions  which  occur  after 
growth  in  saccharose  media.  It  will  be  seen  that  the  more 
rapidly  growing  organisms  have  produced  a  greater  percen- 
tage of  alkalinity  in  the  presence  of  air  and  that  a  small  per- 
centage (.2  per  cent)  is  present  in  the  closed  arm,  possibly 
due  as  in  the  case  of  lactose  reactions  to  some  interchange  in 
reaction  with  the  bulb.  The  initial  reaction  of  the  medium 
in  this  series  was  -+-  1.0  and  the  reaction  for  the  Gartner  or 
Hog-Cholera  type  after  9  days  when  the  tests  were  made 
was  -+-  -8  for  the  closed  arm  and  — 1.4  for  the  bulb.  On  the 
occasions  when  there  was  slight  gas-production  due  to  faulty 
preparation  of  the  medium,  a  sufficient  amount  of  acidity 
was  found  to  delay  alkaliniza.tion  in  the  bulb. 


TABLE 

OF    COMPUTED    REACTIONS    IN   1$    SACCHAROSE 

SUGAR-FREE    BOUILLON. 

B. 

typhosus. 

Bacillus 
0. 

B.paraeolon 
(Gwyn). 

B.  morbif. 
bovis. 

B.  var. 
"  Hatton." 

B.  enter- 

itidis. 

B.  cholera1 
suis. 

B. 

icteroides. 

B.  typhi 
mur. 

B.  coli 
comm.  (a). 

B.  coii 
comm.  (b). 

Alkaline 

Alkaline 

Alkaline 

Alkaline 

Alkaline 

Alkaline 

Alkaline 

Alkaline 

Alkaline 

Alkaline 

Acid 

Reaction  of  Bulb 

3.056 

2.0% 

8.056 

2.458 

3.4« 

2.4% 

2.4% 

2.4% 

2.4% 

2.4% 

5.0% 

Neutral. 

Neutral. 

Neutral. 

Alkaline 

Alkaline 

Alkaline 

Alkaline 

Alkaline 

Alkaline 

Alkaline 

Acid 

Reaction  of  Branch. . . . 

0.2* 

0.256 

0.2® 

0.2% 

0.2% 

0.2% 

0.2% 

5.0% 

Total  Gas 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Occasional 
bubble. 

% 

(cf.  Plate  V). 

Proportion  of  H/COa  . . 

* 

% 

% 

% 

% 

56 

% 

fo 

% 

•> 

2  +  /1 

Pellicle  formed  on  bulb  with  4,  5,  8,  7,  8,  9.    Reactions  taken  on  9th  day.    Five  days  of  original  incubation. 


SCRAPED-TUBE  REACTION. 

For  the  differentiation  of  closely  related  bacilli,  Achard 
and  Renault33  originated  a  method  of  inoculation  of  one 
organism  upon  a  base  which  previously  had  served  for  the 
growth  of  another  allied  form.  The  development  of  the 
growth  upon  such  a  substratum  was  regarded  as  evidence  of 
individuality  and  its  failure  as  evidence  of  identity  of  the 
organisms.  Many  inoculations  of  this  nature  were  made  in 
the  following  way:  After  72  hours  of  incubation  at  37°  C, 
the  growth  from  the  upper  half  of  an  inoculated  agar  slant 
was  carefully  removed  and  the  tubes  replaced  in  the  ther- 
mostat to  insure  no  further  growth.  Inoculations  of  these 
tubes  were  then  made  in  a  single  streak  along  the  centre  of 
the  area  formerly  occupied  by  the  original  growth  and  the 
results  recorded  after  72  hours  of  further  incubation.  How 
much  reliance  is  to  be  placed  upon  this  method  of  Achard  is 
undetermined.     Smith34  does  not  regard  it  as  an  important 


"  Achard  et  Eenault:  Sur  les  bacilles  de  l'infection  urinaire. 
Semaine  Medicare,  1892,  p.  136.  Sur  les  difrerents  types  de 
bacilles  urinaires  appartenant  au  groupe  du  bacterium  coli. 
Ibid.,  1892,  p.  512. 

34  Smith,  Theobald:  Notes  on  the  Bacillus  Coli  Communis  and 
Related  Forms.  American  Journal  of  Medical  Sciences.  Vol.  CX, 
p.  283,  1895. 


criterion,  since  slightly  increased  sensitiveness  to  acids  or 
alkalies  which  may  characterize  dosely  related  organisms 
may  affect  it. 

It  can  be  seen  on  consulting  the  table  that  none  of  the 
organisms  could  furnish  a  visible  growth  when  reinoculated 
on  their  original  substratum.  In  the  case  of  Bacillus  0,  both 
typhoid  and  colon  grew  on  its  original  surface  of  growth, 
while  none  of  the  allied  forms  grew  with  any  luxuriance. 
Gwyn's  paracolon  did  not  furnish  any  growth,  but  on  the 
contrary  Bac.  O  grew  well  upon  the  substratum  of  the  para- 
colon. Similarly,  although  B.  coli  grew  well  upon  the  base 
of  Bac.  O,  the  latter  gave  no  growth  whatever  on  a  colon 
substratum,  though  this  was  repeated  with  eight  varieties  of 
colon.  It  can,  however,  be  said  that  the  members  of  the 
intermediate  group  under  most  circumstances  in  which  the 
reactions  were  tried  failed  to  show  on  a  substratum  of  one 
of  its  allies  a  growth  of  any  vigor. 

Thermal  Death-Point. 
Tests  made  by  Mr.  Winnie  to  determine  the  thermal  death- 
point  showed  that  an  exposure  at  60°  C.  for  five  minutes 
would  prevent  further  growth  of  Bacillus  0.  A  correspond- 
ing incubation  at  55°  C.  failed  to  completely  destroy  the 
organisms,  many  colonies  appearing  on  plate  culture.  Simi- 
larly, after  a  ten-minute  exposure  at  the  same  temperature. 
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a  number  of  colonies  appeared,  though  many  less  than  after 
the  shorter  period  of  incubation. 

Pathogenicity. 

The  object  of  this  study  has  been  merely  an  attempt  at 
classification,  and  a  lack  of  correspondence  in  pathogenic 
action  may  be  no  indication  of  the  absence  of  phylogenetic 
relationship.  Nevertheless,  the  following  experiments,  under- 
taken with  some  of  these  bacillary  forms  under  discussion, 
are  not  without  their  instructive  features.  Most  of  the  or- 
ganisms which  are  members  of  this  intermediate  group  pos- 


sess pathogenic  properties  of  considerable  virulence  toward 
animals  and  may  be  the  occasion  of  epidemics  in  hogs,  cattle 
and  other  live  stock,  mice,  birds,  etc.,  and  toward  man  as  well 
as  animals,  as  is  evidenced  by  the  various  epidemics  of  meat- 
poisoning,  yellow  fever,  etc. 

Pathogenic  experiments  have  never  been  undertaken  with 
Gwyn's  paracolon,  and  the  notes  concerning  Bat  illus  0,  found 
under  somewhat  similar  circumstances  in  a  case  clinically 
one  of  typhoid  fever,  show  that  its  virulence  toward  the  Lower 
animals  in  the  condition  of  its  isolation  was  not  an  intense 
one,  but  resembled  the  action  of  B.  typhosus  rather  than  that 
of  other  members  of  the  Gartner  or  hog-cholera  group. 


S  1 

Z  i. 

<c 

Pk 

Z 
■< 

Substratum  of—     C 

Bacillus  0. 

B.  coli. 

B.  paracolon. 

B.  typhosus. 

B.  enteritidis. 

1!.  var. 
"  Hatton.11 

B.  cholera* 
suis. 

B.  icter- 

oides. 

1!.  raort.it. 

lio\  IS. 

I!,  typhi, 
mur. 

Bacillus  O 

No  growth 
No  growth 
Good  growth 
No  growth 
No  growth 
No  growth 
Faint 

No  growth 
No  growth 
No  growth 

Good  growth 
No  growth 
Fair  growth 
Good  growth 

No  growth 
Faint 

No  growth 
Fair  growth 
No  growth 

Good  Growth 

Faint 

Faint 

No  growth 

No  growth 
No  growth 
No  growth 
Fair  growth 
No  growth 

Faiut 

No  growth 

Faint 

No  growth 
No  growth 

Faint 

No  growth 
No  growth 

No  growth 

B.  coli 

B.  var.  "  Hatton" 

No  growth 

A  mouse  was  killed  in  24  hours  by  a  large  subcutaneous 
inoculation  of  an  18-hour  bouillon  culture.  The  autopsy 
revealed  lesions  typical  of  an  acute  general  septicaemia.  A 
guinea-pig  inoculated  subcutaneously  with  a  number  of  or- 
ganisms sufficient  in  amount  to  invariably  be  fatal  in  the  case 
of  B.  chol.  suis,  recovered  after  a  small  local  area  of  indura- 
tion which  persisted  for  a  week  or  two.  Rabbits  inoculated 
intravenously  with  large  doses  recovered  after  an  acute  illness 
and  an  occasional  local  lesion.  No  intraperitoneal  inocula- 
tions were  made. 

Possibly  the  most  interesting  feature  of  the  animal  experi- 
ments lies  in  the  fact  that  although  the  serum  of  an  animal 
which  had  recovered  from  an  inoculation  did  not  possess  any 
very  marked  agglutinative  properties  toward  the  other  bacilli 
related  to  that  which  had  been  inoculated;  nevertheless,  a 
certain  protective  immunity  seemed  to  have  been  acquired. 
For  example,  a  rabbit  which  had  recovered  from  several  in- 
fections with  Bac.  0  and  whose  serum  agglutinated  this  or- 
ganism in  1-5000  dilution,  recovered  after  an  intravenous 
inoculation  with  a  large  dose  of  B.  chol.  suis.  which  was  fatal 
to  a  control  rabbit  in  a  few  hours.  When  killed  25  days  later 
the  former  animal  was  found   to  have  typical   hog-cholera 


lesions  in  the  liver  and  elsewhere.  Animals  killed  by  infec- 
tions with  B.  enteritidis  had  similar  lesions  in  the  liver,  gall- 
bladder, duodenum,  etc.,  and  in  fact  the  liver  necroses  do  not 
seem  to  be  characteristic  of  any  one  of  these  varieties,  but 
merely  to  represent  focal  destructions  of  liver  substance  by 
accumulations  of  organisms  present  in  too  great  abundance 
for  elimination.  There  can  likewise  be  seen  in  all  cases 
lesions  of  the  gall-bladder,  with  clumped  organisms  in  the 
bile,  which  shows  the  usual  changes  seen  in  enteric  diseases, 
of  the  gall-ducts  and  of  the  duodenum  which  is  usually 
deeply  injected  and  from  which  the  organisms  of  infection 
may  usually  be  isolated. 

One  observation  of  especial  interest  was  the  occurrence  in 
the  liver  of  a  rabbit  which  had  rapidly  succumbed  to  an 
overwhelming  dose  of  B.  cholera  suis,  of  extensive  fatty  de- 
generation of  the  liver-cells  resembling  very  closely  the  con- 
dition which  is  seen  in  the  liver  of  human  beings  who  have 
died  from  yellow  fever.  It  is  unusual  to  find  this  change 
in  the  livers  of  animals  experimentally  inoculated  with  />. 
icteroides,  and  this  has  been  used  as  an  argument  against  the 
possibility  that  Sanarelli's  bacillus  could  be  the  cause  of 
yellow  fever  and  its  characteristic  hepatic  degeneration. 
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112-113 

Dilution. 

Reaction. 

up  to 

1-5000 

1-5000 

1-100 

1-200 

1--50 

1-10 

Positive. 

"     " 

1-10 

Negative. 

"     " 

1-10 

••     " 

1-10 

" 

"     " 

1-10 

" 

Results  of  Experimental  Inoculations. 

White  Rabbit  I.  Weight  1600  gins.  Serum  does  not  re- 
act to  any  member  of  the  intermediate  group. 

July  13th,  1899.  Inoculation  in  posterior  ear  vein  with 
one  cc.  of  a  24-hour  bouillon  culture  of  Bac.  >>. 

July  15th.  Ear  greatly  swollen.  Animal  quite  ill.  Re- 
fuses  food.     Temp.  106°. 

July  Kith.     Temperature  104°.     Much  better. 

July  17th.     Apparently  well.     Lively.     Eating. 

July  20th.  Blood  taken  for  serum  reaction.  Thrombus 
in  ear  vein  at  seat  of  inoculation.  Cultures  from  thrombus 
show  subsequently  several  colonies  of  Bac.  0.  Serum  aggluti- 
nates Bac.  0  in  1-700  dilution.  Reaction  complete  in  30 
nuns.  No  reaction  in  dilution  of  1-50  with  B.  enteritidis, 
B.  morbificans  bovis  or  B.  "  Hatton." 

July  22nd.  Reinoculated  in  other  posterior  ear  vein  with 
two  ee.  of  24-hour  culture  of  Bac.  0.  Animal  remained  quite 
ill  for  several  days.     Recovered. 

July  28th.  Apparently  well.  Blood-culture  negative. 
Serum  reaction  positive  in  1-4800  dilution.  Comparative 
serum  reactions  with  other  bacilli;  B.  chol.  suis  1-200,  fair 
reaction.     B.  enteritidis  (Gartner  et  al.)  1-10,  negative. 

Tin-  slight  agglutinative  reaction  toward  B.  chol.  suis  sug- 
gested that  the  animal  had  acquired  some  resistance  against 
hog  cholera  and  a  large  fatal  dose  was  given  to  this  animal 
and  to  a  control  animal  with  the  following  results: 


White  Rabbit  I. 

August  8,  1899.  Intravenous 
inoc.  of  1  ce.  of  24  hour  bouil- 
lon culture  of  B.  chol.  suis. 

Aug.  10.     Rabbit  well. 

Aug.  20.  Blood  taken  for 
serum  reactions  shows  a  reac- 
tion toward  Bar.  O  and  B.  chol. 
Suis  in   1-5000  dilution. 


Control  animal,  of  same 
weight  with  negative  serum 
read  ions. 

Aug.  8.  Corresponding  inoc- 
ulation. 

Aug.  9.  Found  dead  (1s 
hours.) 

Autopsy,  (leneral  septicaemia. 
No  mac.  changes  except  injec- 
tion of  duodenal  mucosa  and 
an  acute  cholecystitis  with  bile 
thin  and  pale.  Stained  prepar- 
ations from  all  organs,  urine 
and  bile  showed  a  multitude  of 
bacilli. 

Cultures.  Heart-blood,  liver, 
gall-bladder,  peritoneal  cavity, 
and  kidneys.  B.  chol.  suis  pure; 
urine,  B.  Chol.  suis  and  B.  Colt 
communis. 

Organs.  Acute  fatty  degen- 
eration of     he  liver. 


August  28th.  Comparative  serum  reactions  of  White 
Rabbit  1  *  with  uninoculated  organisms  of  the  intermediate 
group  as  well  as  with  B.  typhosus  showed  that  a  slight  ten- 
dency to  agglutination  more  marked  than  before  the  last  inoc- 
ulation had  been  acquired.     The  reactions  were  as  follows: 


*  Agglutinations  were  also  positive  with  this  serum,  having 
a  high  reaction  toward  H.  chol.  suis.  toward  three  individual  cul- 
tures of  B.  icteroides  (Sanarelli).  sent  by  Dr.  Heed  from  tin- 
Washington   laboratory  as  follows: 


Organism. 
Bacillus  O. 
Bac.  chol.  suis. 
B.  icteroides 
B.  typhosus 
B.  enteritidis  (Gart.) 
B.  var.  "  Hatton  " 
B.  morb.   bovis 
B.  typh.  mur. 
B.  paracolon  (Gwyn) 
B.  coli  com. 


1.  Orig.  culture  from  Roux's  laboratory.  Serum  reaction  posi- 
tive up  to  1-200,  suggestive  to  1-1000  in  2  hours. 

2.  B.  icteroides  from  Santiago  case,  1898.  Serum  reaction  posi- 
tive to  1-50;  suggestive  to  1-200  in  2  hours. 

3.  B.  icteroides  from  Havana  case,  1899.  Serum  reaction  posi- 
tive to  1-200;  suggestive  to  1-1000  in  2  hours. 

Believing  from  these  results  that  the  animal  had  acquired 
in  some  degree  a  protective  reaction  toward  other  members 
of  the  intermediate  group,  although  the  clumping  reaction 
was  not  marked  in  high  dilutions,  it  was  then  inoculated  with 
a  fatal  dose  of  B.  enteritidis  (Gartner),  as  was  also  a  normal 
control  animal  and  another  rabbit  which  had  been  immunized 
to  B.  typhosus. 

Inoculation  with  Bac.  enteritidis  (Gartxer). 

White  Babbit  I.     Serum  reactions  given  above   (Aug.  28). 

Aug.  30.  Inoc.  in  post,  ear  vein  with  1  cc.  of  a  24-hour 
bouillon  culture  of  B.  enteritidis  (Gartner). 

Aug.  31.     111. 

Sept.  l.  Animal  killed.  Immediate  autopsy.  Caseous  tuber- 
cle of  ear  at  site  of  original  Bac.  0  inoculation.     (July  13.) 

Abdomen.  All  organs  apparently  normal  except  liver  and  bili- 
ary apparatus.  Section  of  former  showed  small  focal  necroses, 
(iall-bladder  normal  in  appearance  but  containing  bile  which 
was  thin  and  pale  and  which  had  a  yellow  precipitate  showing 
through  the  thin  bladder  walls.  This  consisted  of  desquamated 
cells  and  amorphous  precip.  of  bile  pigments.  Xo  organisms 
identified.  Duodenal  mucosa  showed  several  minute  hemor- 
rhages in  upper  .">  cm.     Duodenal  papilla  was  erect  and  injected. 

Cult  una.  Tubercle  of  ear,  heart-blood,  kidney  and  liver,  ster- 
ile. From  the  gall-bladder  on  "  intermediate  "  bacillus  was  isolated 
which  could  not  be  identified  culturally.  Identified  by  serum  reaction, 
however,  and  shown  to  be  Hue.  enteritidis  {Gartner),  as  serum  taken 
from  rabbit  with  pure  Gartner  infection  clumped  the  organism  in 
t-500  dilution  and  had  little  effect  on  hog  cholera  and  Bae.  0. 

Duodenum.  An  unidentified  intermediate  bacillus  was  isolated, 
presumably  B.  Gartner,  in  pure  culture. 

Sections  of  the  liver  showed  areas  of  focal  necrosis  involving 
whole  lobules. 

Black  Rabbit — normal  control. 

Serum  reactions  negative  in  1-10  dilutions  to  Bae.  0,  B.  chol. 
suis.  B.  enteritidis  and  B.  typh. 

Aug.  30.  Corresponding  inoculation.  (Cf.  White  Rabbit  I, 
Aug.  30.) 

Aug.  31.     Very  ill. 

Sept.  1.     Found  dead. 

Autopsy.     No  decomposition. 

Abdomen.  Stomach  full  of  food.  Urinary  bladder  distended. 
Xo  macroscopieal  changes  apparent  except  in  the  biliary  appara- 
tus and  duodenum.  The  gall-bladder  was  distended  and  injected: 
full    of    hemorrhagic    bile    containing    a    flocculent    precipitate. 
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PLATE   VIII. 


1.  B.  typh.        3.  B.  paracolon  (Gwyn).        5.  B.  var.  "  Hatton."         7.  B.  icteroidos.  9.  B.  ooli. 

■-'.  Bae.  O.  1.  B.  enterit.  (Gart.)       6,  B.chol.suis.  8.  B.  morb.  bov.  (Bas.)  LO.  Control. 

Fig.  1  (a) — Photograph  of  reactions  in  plain  milk  utter  4  weeks.  The  diminution  in  opacity  of  the  inter- 
mediate forms  is  well  shown.  Paracolon  (Gwyn),  producing  alkali  more  slowly  than  the  others,  has  not 
yet  reached  4.0  per  eent  necessary  for  complete  solution  of  the  casein.  B.  chol.  suis  and  B.  icteroides 
have  been  shaken  up  and  show  the  temporary   settling  of  the  surface   layer   of  liberated  fat-globules. 


Ft...  l  (b  —Photograph   taken    with   transmitl    I    li    i        f  the  same  tubes  as  Fig.  1   (a),  Bhowing   the  comparat 
translucency  of  the  intermediate  group. 
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V  V  > 


Control.  B.  paracolon.  li.culic.iiMn.  B.  ent.  (Gart.)  B.  chol.  suis.  B.  typhi  mur. 

Bac.  O.  B.  typhosus.  I!,  moil.,  i.ovis.        B.  var. " Hatton."  li   icteroides. 

Fig.  2  — Reactions  in   sugar-free  bouillon  containing  1   per    cent  of   commercial    lactose.       Gas-production 
slight  in  intermediate  group  due  to  dextrose  (?)  adulteration, 


B.  morbif.  bovis.  B.  choLsuis.  I!,  icteroides. 

B.  enteril  ides.  It.  paracolon- 

Fig.  3. — Reactions  in  the  1  per  cent  lactose  bouillon  not  completely  freed 
during  its  preparation  from  muscle-sugar;  Slight  gas-production  except  with 
B.  paracolon. 


Fig    i      Typical  reacti  ins  in  1  per  millon. 

FERMENTATION     REACTIONS     IN      LACTOSE    BOUILLON. 
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Bac.  O.  B.  enterit.  (G&rt.  B.  ohol.  suis.  B.typhimur 

B.  paracolon  ((Jwyn).  li.  var.  "Hatton."  IS.  icteroides. 

Fig.  5. — Gas-production  in  sugar-free  bouillon  containing  1  per  cent  of  dextrose. 


Fig.  6.— Gas-production   in   sugar-free    bouillon  containing  1  per  cent  ol    dextrose.      For  comparison   with   Fig  5.      Snowing 
relative  slowness  of  gas-production  with  Bac.  0  and  Gwyn's   paracolon.     The  dailj    production   of  gas  is  indicated   bj   label 


FERMENTATION     REACTIONS     IN     DEXTROSE    BOUILLON. 
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Fig.  7. — Reactions  in  sugar-free  bouillon  containing  1  per  cent  manuite 


■  ili    l     per    cenl     mannite.      Showing    usual    proportion   of    gas 
and  rapidity  of  production  with  Bacillus  0      The  production   of  gas  in  the  first  twenty-four 

'""i1  -:  rison  with  the  others  unlike  Fig.  7. 


FERMENTATION     REACTIONS    IN    MANNITE    BOUILLON. 


THE  JOHNS   HOPKINS   HOSPITAL   BULLETIN,  JULY-AUGUST,    1900. 


Fig.  9. — Reactions  in  sugar-free  bouillon  containing  1  per  cent  saccharose. 


Fig.  If) Reactions   iu   1    per  cent   litmus  saj    liarosi     which   hail   been   partially   converted   during  sterilization. 

Slight  prod  net  ion  of  gas  in  tubes  3,  3,  6,  7,  9,  LI,  after  lv  hours  of  incubation.  At  this  time  the  litmus  is  completely 
reduced  in  the  closed  arm  of  the  tubes  containing  the  more  rapidly  growing  organisms,  7,  8,  9, 10,  11, 18.  Reductions 
of  litmus  in  2  and  '■'>,  slower  in  growth,  arc  not  completi  till  five  days.  The  photograph  shows  the  darker  color  of 
these  tubes  which   have   varied   luit   little   from   the  control. 
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The  mucous  membrane  of  the  duodenum  in  its  upper  8  cm. 
was  deeply  congested,  showing  punctate  hemorrhages,  and  the 
whole  bowel  and  serosa  over  it  were  oedematous.  The  duodenal 
papilla  was  swollen  and, prominent  and  had  two  bright  punctate 
points  of  hemorrhage  on  it. 

Stained  preparations  of  all  the  organs,  bile  and  urine  showed 
myriads  of  bacilli. 

Cultures  showed  a  pure  septicemia  as  follows:  Heart-blood, 
spleen,  kidney,  liver,  and  gall-bladder,  B.  ent.  (Gartner),  pure 
culture;  duodenum  and  urine,  B.  ent.  (Gartner),  and  B.  cvli  com. 
and  an  unidentified  bacillus. 

Sections  of  liver  showed  hepatic  cells  greatly  swollen  and 
having  undergone  a  fatty  change.     No  focal  necroses. 

Black  and  White  Rabbit.     Same  weight. 

Previously  immunized  to  B.  typhosus. 

Preliminary  serum  reactions. 

B.  typh.  1-2000  positive. 

B.  rut.  1-10  posithe  and  suggestive  to  1-100. 

Aug.  30.  Corresponding  inoculation.  (Cf.  White  Rabbit  I, 
Aug.  30.) 

Aug.  31.     Lively. 

Sept.  5.  Died  3  P.  M.  Immediate  autopsy.  Blood  taken  just 
before  death  shows  an  agglutinative  reac.  toward  B.  ent.  of  1-500. 

Uucroseop.  lesions.  Liver  pale,  soft,  showing  small  yellowish 
areas  of  apparent  necrosis. 

(iall-bladder  greatly  distended,  thin-walled  and  transparent. 
Bile,  thin  and  watery  with  an  abundant  mucoid  yellow  precip. 
showing  through  the  walls.  Stained  preparations  from  this  fluid 
show  masses  of  bacteria,  chiefly  in  clumps,  and  desquamated 
goblet  cells.     No  motile  bacilli  seen  on  hanging  drop. 

Duodenum  negative.  A  few  slightly  injected  points.  Other 
organs  were  mac.  negative. 

Cultures.  Heart-blood,  sterile;  spleen,  few  colonies  of  8.  Gart- 
ner; kidney,  sterile;  liver,  few  colonies  of  B.  Gartner;  gall-bladder, 
multitude  of  colonies  of  B.  typhosus,  an  unidentified  Bac.  and 
B.  Qart.  (?). 

Duodenum.  B.  pyocyttneus,  B.  ooli  com.,  unidentified  bac.  pepto- 
nizing milk. 

Sections  of  liver  show  large  areas  of  focal  necrosis  similar  to 
those  seen  in  White  Rabbit  I. 

From  these  last  experiments  we  see  that  the  normal  con- 
trol rabbit  died  of  an  acute  general  infection  from  Bac.  En- 
teritidis  with  the  usual  characteristic  lesions,  especially  refer- 
able to  the  eliminative  system,  namely,  of  the  liver,  gall- 
bladder  and  duodenum,  from  which  organisms  were  obtained 
in  greatest  numbers.  The  rabbit  (White  Rabbit  1),  which 
had  apparently  recovered  from  its  infections  with  Bacillus  0 
and  B.  cholerce  suis,  was  killed  at  the  same  time,  and  it  was 
found  that  no  bacteria  remained  or  could  be  found  in  the 
general  circulation  or  organs,  but  an  organism  persisted  in 
the  gall-bladder  which  could  be  identified  by  serum  reactions 
alone  and  was  shown  to  lie  that  of  the  most  recent  infection, 
namely,  B.  enteritidis. 

The  "typhoid"  rabbit  succumbed  to  his  infection  in  six- 
days  with  the  characteristic  lesions  found  after  fatal  inocula- 
tions with  B.  chol.  suis.  B.  icteroides  or  other  members  of  the 
group  which  are  actively  pathogenic.  Necroses  of  the  liver 
similar  to  those  seen  in  this  animal  were  found  in  WHITE 
Rabbit  I  when  killed,  and  were  probably  due  to  tin1  hog 
cholera  rather  than  to  the  more  recent  Gartner  infection 
else  the  control  rabbit  would  have  exhibited  them. 


These  observations  are  too  few  in  number  to  lead  to  any 
broad  conclusions.  They,  nevertheless,  are  very  suggestive  of 
the  possibility  that  immunization  with  one  of  these  forms 
endows  the  animal  with  a  certain  degree  of  resistance  toward 
infection  with  the  others.  Furthermore,  an  acquired  serum 
reaction  toward  one  form  does  not  furnish  agglutinative  prop- 
erties of  equal  degree  toward  other  varieties  even  though 
they  are  so  closely  related  as  to  be  culturally  indistinguish- 
able. Thus  agglutinative  sera  for  individual  forms  may  be 
obtained,  by  which  means  alone  we  can  differentiate  the 
organisms. 

In  Review. 

A  consideration  of  the  cultural  properties  of  the  organism, 
Bacillus  0,  which  has  been  dwelt  upon  at  such  length,  demon- 
strates its  close  relationship  to  the  definite  and  hardly  recog- 
nized group  of  bacilli  of  the  hog  cholera  or  B.  enteritidis  of 
Gartner  type,  which  bacilli,  having  some  characteristics  pecu- 
liar to  both  the  typhoid  and  colon  groups,  may  be  said  to 
occupy  a  biological  position  intermediate  to  them.  Whether 
the  cultural  characteristics  of  these  organisms  are  but  tem- 
porarily acquired,  and  whether  they  should  merely  be  re- 
garded as  having  a  transient  intermediary  existence,  may  be 
a  question  of  dispute;  but,  nevertheless,  a  certain  distinct 
isolarity  for  these  particular  forms  is  demonstrable,  and  the 
definiteness  of  the  serum  reactions,  pathogenicity,  and  per- 
petuation of  cultural  features  justifies  their  installment  in  a 
separate  group.* 

The  elaborate  tables  of  Germano  and  Maurea,"  of  Tavel 
and  Lanz,  of  Gilbert,  Booker,  Smith  and  others  show  what  a 
variety  of  closely  related  bacillary  forms  of  this  family  may 
be  isolated  from  one  source  or  another.  In  a  recent  study 
of  the  intestinal  flora  of  dogs.  Dr.  Livingood  and  the  writer  f 
isolated  about  fifteen  varieties  of  bacilli,  chiefly  of  the  colon 
and  paracolon  type,  though  several  more  intermediate  forms 
were  found,  and  on  not  a  few  occasions  organisms  indistin- 
guishable from  B.  typhosus.  It  can  thus  be  readily  under- 
stood, if  typical  or  allied  forms  of  these  various  groups  occupy 
at  one  time  or  another  the  alimentary  tract,  that  during  the 
course  of  fevers  associated  with  intestinal  lesions  they  may 
easily  find  their  way  into  the  portal  circulation  and  cause  an 
infection  superimposed  on  that  of  the  original  disea.se.  It 
has  been  shown,  however,  that  colon,  which  is  a  permanenl 
inhabitant  of  the  lower  intestine  where  these  lesions  are 
usually  situated  and  consequently  the  most  frequent  secondary 
invader,  is  rarely  found  in  infections  beyond  the  confines  of 


*  Cf.  Flexner,  Simon.  Microorganisms.  Twentieth  Century 
Practice  of  Medicine,  Vol.  Will,  p.  655,  1900. 

"Germano  and  Maurea:  Vergleichende  CJntersuchungen  iiber 
Typhusbacillen  und  ahnliche  Bakterien.  Ziegler's  Beitrage,  Bd. 
XII,  S.  49r>.  1893. 

f  Experimental  and  Surgical  Notes  upon  the  Bacteriology  of 
the  Upper  Portion  of  the  Intestinal  Canal,  etc.  Contributions  to 
the  Science  of  Medicine,  dedicated  by  his  pupils  to  William  H. 
Welch,  p.  571,  1900. 
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the  abdominal  cavity.  Gwyn's  paracolon  and  Bacillus  0, 
on  the  contrary,  were  isolated,  one  from  the  peripheral  circu- 
lation and  the  other  from  a  surface  lesion,  and  consequently 
it  is  unlikely  that  they  were  secondary  invaders.  Further- 
more, the  patient's  blood  reacted  strongly  to  these  organisms 
and  not  to  B.  typhosus,  and  it  is  not  improbable  that  they 
were  the  specific  cause  of  the  disease,  which  resembled  clini- 
cally typhoid  fever.  For  similar  reasons  the  recovery  of 
B.  icteroides  from  the  peripheral  circulation  of  patients  suf- 
fering with  yellow  fever  would  favor  Sanarelli's  view  that  it 
is  the  cause  of  a  specific  fever  and  not  a  secondary  invader, 
as  many  are  inclined  to  believe. 

The  individuals  of  this  group  of  organisms  spoken  of  as 
an  intermediate  group  present  a  wide  range  of  pathogenic 
activity  toward  man  and  animals,  and  though  they  can  be  dis- 
tinguished by  their  response  toward  various  specific  sera,  they 
are  practically  identical  in  their  cultural  reactions.  Their 
chief  distinguishing  features  from  B.  colt  and  B.  typhosus 
may  be  given  as  follows: 

Chief  distinguishing  features  of  the  Eherlh  or  typhoid,  Gartner 
or  intermediate  and  Escherich  or  colon  groups. 

B.  typhosus.  An  actively  motile  bacillus  possessing  as 
many  as  11  flagella  at  times  and  having  marked  pathogen- 
icity toward  man  though  slight  toward  the  lower  animals. 
Eeaction  in  milk  is  acid,  with  a  very  late  (months)  or  no 
terminal  alkalinity.  The  organism  ferments  glucose  but  not 
lactose  and  produces  no  gas  from  any  carbohydrate  medium. 
Under  ordinary  conditions  of  isolation  there  is  no  production 
of  indol. 

Fermentation  reactions: 


Dextrose. 
Total  gas  0 

Aerobic :  Acid 


Anaerobic  : 


Acid 


Lactose.  Saccharose. 

0  0 

Alkaline  Alkaline 

Neutral  Neutral 


Intermediate  Group.  B.  Gartner  and  B.  chol.  suis  type. 
Bacilli  with  the  morphology  of  B.  typhosus  and  possessing  an 
equal  or  greater  number  of  flagelke.  Actively  motile  and  in 
many  cases  having  a  distinct  pathogenicity  for  both  man  and 
animals.  Eeaction  in  milk  presents  an  early  and  terminal 
strong  alkalinity  in  the  presence  of  air,  appearing  after  a 
transient  acidity.  Milk  is  never  coagulated.  They  ferment 
glucose,  with  the  production  of  gas,  never  lactose  or  saccha- 
rose. Under  ordinary  cultural  conditions  no  indol  is  pro- 
duced. 

Fermentation  reactions: 


Dextrose. 

Lactose. 

Saccharose. 

Total  gas 

1/2 

0 

0  or  bubble 

H/CO, 

2/1 

0 

0 

Aerobic  : 

Acid 

Alkaline 

Alkaline 

Reactions  : 

Anaerobic  : 

Acid 

Neutral 

Neutral 

Bacillus  0  and  B.  paracolon  (Gwyn)  may  represent  a  subdi- 
vision of  this  group,  being'  slower  in  their  action  on  milk  and 
growing-  less  luxuriantly  and  more  like  B.  typhosus  in  various 
fluid  media  and  resembling  it  in  their  pathogenic  action  on 
animals. 

B.  coli  and  its  many  allied  forms.  A  bacillus  with  slug- 
gish motility  possessing  few  flagella;.  Pathogenicity  ordi- 
narily is  slight  for  man  and  animals.  Growth  on  potato  is 
abundant  and  colored.  No  alkalinization  in  aerobic  growth. 
Eeaction  in  milk  is  acid,  invariably  sufficient  for  coagulation. 
It  ordinarily  produces  a  large  amount  of  indol.  It  ferments 
glucose  and  lactose.  Saccharose  may  or  may  not  be  acted 
upon. 

Fermentation  reactions: 


Dextrose. 

Total  gas         1/2 
H/COa  2/1 

Aerobic :         Acid 

Anaerobic  ;     Acid 


Lactose. 


Saccharose, 


var.  (a)  var.  (t» 

1/2                         0  2/3  slow 

2/1                           0  3/2 

Acid               Alkaline  Acid 


Acid 


Alkaline      Acid 


CHARLES  FREDERICK  WIESENTHAL,  MEDICINE  PRACT1CUS,  THE  FATHER  OF  THE  MEDICAL 

PROFESSION  OF  BALTIMORE.* 

By  Eugene  F.  Cokdell,  M.  D. 


The  first  name  of  any  importance  in  the  medical  history  of 
Baltimore  is  that  of  Charles  Frederick  Wiesenthal,  who  was 
born  in  Prussia  in  1720  and  who  settled  in  Baltimore  in  1755. 
Family  tradition  asserts  that  he  was  "  physician  to  Frederick 
the  Great,"  but  we  possess  no  further  details  of  his  life  in 
his  native  land.  His  familiarity  with  the  organization  of 
the  medical  department  of  the  Prussian  army,  shown  in  his 
letters  to  the  Maryland  authorities  during  our  Revolutionary 
War,  lends  some  plausibility  to  the  supposition  that  he  may 


*  Read  before  the  Johns  Hopkins  Historical  Club,  Feb.  12,  lion. 


have  been  connected  with  that  service  during  his  early  pro- 
fessional life.  There  is  evidence  to  show  that  his  family  en- 
joyed a  good  social  position,  and  his  educational  advantages 
must  have  been  considerable. 

It  is  uncertain  whether  he  possessed  a  medical  degree  or 
not.  Dr.  Ezekiel  John  Dorsey,  a  pupil,  in  dedicating  a 
thesis  to  him  (Edinb.,  1776)  adds  M.  D.  to  his  name,  while 
another  pupil,  Dr.  George  Buchanan,  in  a  similar  dedication 
(Phila.,  1789)  gives  the  name  only  without  title.  He  does 
not  appear  ever  to  have  used  the  degree  himself,  and  in  the 
account  of  the  establishment  of  the  first  Lutheran  church  in 
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Baltimore,  drawn  up  it  is  believed  by  himself,  lie  is  referred 
to  as  "  Karl  Fried.  Wiesenthal,  Medicines  Practicus."  He 
makes  no  allusion  to  the  subject  in  any  of  his  letters,  not 
even  in  that  urging  upon  Andrew  the  importance  of  a  de- 
gree. 

There  were  not  many  inducements  for  an  aspiring  young 
physician  in  "  Baltimore  Town,"  when  Dr.  Wiesenthal  settled 
here  at  the  age  of  29.  It  was  then  but  a  small  village  of 
some  hundreds  of  inhabitants,  with  unpaved  streets,  with  but 
one  church  and  without  a  newspaper.  Its  chief  thoroughfare, 
"  Long,''  now  Baltimore,  St.,  was  in  a  wretched  condition — 
indeed  at  times  impassible.  Within  live  years  certainly  it 
had  been  enclosed  by  a  picket  fence  and  gates  to  protect  it 
from  Indians.  Annapolis,  on  the  other  hand  (where  Upton 
Scott  had  settled  two  years  before)  was  the  seat  of  govern- 
ment, the  centre  of  the  fashion,  influence  and  culture  of  the 
Province.  But  Baltimore,  under  the  guiding  genius  of  her 
"  Komulus,"  as  he  was  called — Dr.  John  Stevenson,  a  north 
Irishman — was  even  then  looming  up  as  the  commercial  me- 
tropolis of  the  state  and  it  may  be  that  he  foresaw  the  future 
greatness  which  awaited  it.  Or  he  may  have  emigrated  with 
a  party  of  his  countrymen,  who  selected  Baltimore  for  a  home, 
and  from  w'hom  he  was  unwilling  to  be  separated.  Further- 
more the  country  around  was  well  settled  and  many  of  the 
landed  proprietors  were  men  of  means,  and  able  to  compen- 
sate a  physician  liberally  for  his  services.* 

The  summer  that  he  arrived  was  signalized  by  the  defeat 
of  Braddock's  army,  an  event  that  favored  the  growth  of  the 
town  by  deterring  settlers  from  going  westward.  Shortly 
after  his  coming  he  married  a  lady  of  York,  Pa.,  who  bore 
him  one  son  and  three  daughters.  In  1771,  he  became  natur- 
alized. During  the  Revolution,  he  warmly  espoused  the  cause 
of  the  patriots  and  his  services  and  advice  were  of  the  greatest 
value  to  the  state  and  country.  In  January,  1775,  he  was 
made  a  member  of  the  Committee  of  Observation  of  Baltimore 
County  and  in  December  of  the  same  year  he  received  the  ap- 
pointment of  superintendent  of  the  manufacture  <>f  salt- 
petre for  the  state.  In  one  of  his  letters  he  describes  a 
journey  made  to  some  caves  on  the  south  branch  of  the  Po- 
tomac, where  an  abundant  supply  of  saltpetre  was  found. 
He  published  his  method  of  manufacture  of  this  substance 
in  the  Maryland  Gazette.  January  2d,  1776.  On  March  2d, 
1  i ',  6,f  he  was  commissioned  by  the  Council  as  Surgeon-Major 
of  the  1st  Maryland  Battalion  commanded  by  Col.  Small- 
wood.  In  a  letter  to  the  Council  of  Safety,  written  at  this 
time  and  still  extant,  he  expresses  his  willingness  to  assist  the 
cause  to  the  extent  of  his  power,  strength  and  abilities  and  to 
go  with  the  troops  wherever  they  should  be  ordered.  On  the 
12th  of  March,  1776,  he  published  an  appeal  to  the  public 


*  Gov.  Sharpe  reports,  May  2,  1754,  that  the  town  has  the  ap- 
pearance of  the  most  prosperous  one  in  the  Province.  Few,  he 
says,  except  Germans,  who  are  commonly  the  possessors  of  small 
sums  of  money,  have  settled  and  built  in  it.  Letter  quoted  in 
Trans.  German  Uistor.  Soc.  of  Md.,  /tth  Ann.  Report. 

t  Quinan's  Annals. 


"  for  linen  rags  &  old  sheeting  for  bandages."  In  the  same 
year  he  was  Medical  Purveyor  for  the  Maryland  troops  and 
Examiner  of  candidates  for  medical  positions  in  the  Service. 
In  1777,  according  to  Quinan  he  was  Surgeon-General  of  the 
Maryland  troops,  in  which  position  he  received  a  salary  of  "  35 
shillings  a  day  &  no  rations."  Dr.  Wiesenthal  does  not  ap- 
pear to  have  served  with  the  troops  in  the  field,  although  he 
visited  them  in  an  official  capacity  in  their  camps.  He  seems 
to  have  had  the  general  supervision  of  medical  affairs  in  Bal- 
timore, establishing  and  conducting  a  hospital,  purchasing 
medical  stores  and  instruments,  examining  candidates  and 
rendering  professional  services  to  the  soldiers  and  sailors  in 
the  service  of  the  state  at  this  point. 

According  to  Mrs.  M.  E.  Reigart,  of  Baltimore,  his  grand- 
daughter (who  is  here  present  this  evening),  Dr.  Wiesenthal 
resided  first  in  the  suburbs  of  the  town  in  a  stone  house  on 
the  Clifton  Road,  which  is  still  standing.  At  what  time  he 
moved  to  his  Gay  Street  house  does  not  appear,  but  there  he 
lived  for  many  years,  occupying  two  adjoining  2£  story  dwell- 
ings, the  one  to  the  north  as  a  dwelling  house,  and  the  other 
as  an  office.*  These  houses  were  demolished  about  2">  years 
ago  and  a  large  shoe  store  was  built  on  their  site.  The  lot 
extended  through  from  Gay  to  Frederick  Street,  and  on  the 
rear  of  it  Dr.  Wiesenthal  erected  buildings  for  his  medical 
school  and  dissecting  room.  In  these,  which  are  still  stand- 
ing, he  taught  many  students,  among  whom  were  Drs.  Wil- 
liam Augustus  Dashiel,  George  Buchanan,  Ezekiel  John  Dor- 
sey,  Andrew  Wiesenthal  and  Frederick  Dalcho.  t     In  one  of 


*  Southeast  corner  of  Gay  and  Fayette  Streets,  now  Hill's 
Shoe  Store.  Fayette  Street  was  not  opened  east  of  Gay  until 
about  50  years  ago,  so  that  there  was  no  corner  there  in  Dr. 
Wiesenthal's  day. 

t  Frederick  Dalcho  was  born  in  London  in  1770,  his  mother 
being  Elizabeth  Wiesenthal,  a  sister  of  Dr.  C.  F.  Wiesenthal,  and 
his  father  a  distinguished  officer  \inder  Frederick  the  Great, 
who  having  been  severely  wounded  in  battle  had  been  permitted 
to  retire  to  England  for  his  health.  Upon  the  death  of  his 
father,  at  the  invitation  of  his  uncle,  young  Dalcho  came  to 
Baltimore  to  prepare  for  the  profession  of  medicine.  He  arrived 
in  Baltimore  in  a  sailing  vessel  on  the  2?,d  of  May,  1787,  "  after 
a  boisterous  passage  of  8  weeks."  Here  he  obtained  a  good 
classical  education,  after  which  he  devoted  himself  successfully 
to  medical  study  including  an  extensive  course  of  botany.  He 
is  said  to  have  taken  the  degree  of  M.  D.  (his  name  is  not  in- 
cluded in  the  Catalogue  of  graduates  of  the  University  of  Perina., 
but  that  catalogue  is  known  to  be  very  defective),  and  then  to 
have  obtained  a  commission  in  the  medical  department  of  the 
U.  S.  A.  While  stationed  at  Charleston,  S.  C,  some  difficulty 
arose  between  him  and  his  fellow  officers  and  he  resigned  (1799). 
He  then  entered  on  practice  in  Charleston  and  assisted  in  the 
establishment  of  a  Botanic  Garden.  In  1807  he  became  coeditor 
of  the  Charleston  Courier.  He  was  also  a  very  influential  mem- 
ber of  the  Masonic  body  and  later  their  Grand  Chaplain.  By 
request  he  published  a  work  upon  masonry  which  was  adopted 
by  the  Order  as  an  authority.  In  1811  he  became  much  inter- 
ested in  theology  and  a  lay  reader  in  the  Episcopal  Church.  He 
was  ordained  Deacon  in  1814  and  Priest  in  1818.  In  1819  he  was 
elected  assistant  minister  of  St.  Michael's  Church,  Charleston, 
and   continued  with   fidelity   and   acceptance   to   discharge    the 
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his  letters  (June  5,  1787)  he  speaks  of  the  dissection  of  a 
little  negro  boy  which  young  Dalcho  was  at  that  moment 
engaged  in  making.  It  must  have  been  here,  too,  that  the 
body  of  the  murderer  Cassidy  was  being  dissected  in  1788 
when  the  mob  collected  and  put  a  forcible  end  to  the  pro- 
cedure.* 

Dr.  Wiescnthal  was  a  zealous  Christian  and  it  was  largely 
through  his  efforts  and  liberality  that  the  first  Lutheran 
church  was  built  in  Baltimore.!  He  "i,s  ;,'so  President  and 
Physician  to  the  German  Society  (1784)4 

|)i-.  Wiescnthal  was  not  only  a  public-spirited  and  useful 
citizen,  but  he  was  also  a  learned  and  skilful  physician;  de- 
voted to  his  profession  and  ever  seeking  to  promote  its  highest 
interests.  His  letters  to  his  son  Andrew,  who  studied  first  in 
Philadelphia  (1781-2)  and  later  in  London  (1786-9),  designed 
for  bis  son's  eve  alone,  display  the  purity  of  his  character  and 
the  loftiness  of  bis  motives.  They  contain  also  many  inter- 
esting items,  advice  and  allusions  upon  which  1  shall  proceed 
to  draw  in  further  illustration  of  my  subject. §  In  the  first  of 
the  series  dated  Dec.  25,  1781.  he  says:  "We  receivd  your 
Letters  ...  in  which  I  see  your  beginning  to  dissect  yourself 
which  pleases  me  and  I  insist  that  you  continue  to  do  the 
same  manually  in  propria  persona,  and  not  being  content 
with  merely  demonstrations  after  the  Subject  is  prepard,  as 


ilnties  of  that  position  until  declining  health  compelled  him  to 
seek  repose.  His  vestry  declined  his  offer  of  resignation  but 
pave  him  an  indefinite  leave  of  absence  with  continuance  of  his 
salary.  He  died  Nov.,  24,  1836,  aped  76.  His  principal  work  was 
a  history  of  the  P.  E.  Church  in  S.  ('.  during  the  colonial  period, 
which  is  considered  an  authority  upon  that  subject.  He  wrote 
other  religious  works,  sermons  and  essays,  and  edited  a  church 
paper.  A  monument  was  erected  over  his  grave  by  the  vestry 
of  the  church.  He  was  about  5>/2  feet  high  and  well  propor- 
tioned. His  manners  were  genial,  his  intellect  vigorous  and 
veil  cultivated  and  he  was  a  general  favorite  in  the  community. 
See  Innate  of  American  Episcopal  Pnl/iit.  p.y  Wm.  B.  Sprague, 
N.  Y.  1859. 

*  Griffith's  Annals. 

t  This  church  stood  on  the  south  side  of  "  Fish"  (Saratoga) 
St..  near  "  Bridge  "  (Gay)  St.,  and  near  the  site  of  the  present 
Bethel  African  M.  E.  Church.  The  first  building  was  erected 
mi  1762  and  was  an  unpretentious  wooden  structure  used  also  as 
a  schoolhouse.  It  stood  on  a  high  and  steep  hill.  About  1771  the 
excavations  for  streets  in  the  vicinity,  made  the  building  inse- 
cure and  shortly  after  it  was  pulled  down,  the  material  sold  and 
the  hill  leveled.  A  brick  building  was  erected  on  the  same 
site  (Quinan  says  in  1773).  "After  twelve  years,"  to  provide 
further  accommodations  for  the  growing  congregation,  an  addi- 
tion was  made  to  it.  The  late  Rev.  Dr.  H.  Scheib  recollected 
this  ugly  structure  with  its  organ.  Tt  was  entered  by  a  high 
stairway  at  the  side.  In  1808  it  was  sold  to  the  African  church 
and  a  large  church  was  built  on  ground  further  to  the  north, 
the  present  Zion  Independent  Lutheran  Church.  Dr.  W.  was  a 
liberal  contributor  to  the  early  church;  he  was  an  elder  of  the 
congregation  and  his  name  comes  always  at  the  head  of  the  lists 
of  members.  See  The  Zwn  Church  of  the  City  of  Baltimore,  by 
Rev.  H.  Scheib,  Sd  Ann.  Rept.  Germ.  Hist.  800.  Of  Mil. 

t  Quinan,  op.  tit. 

§  They  are  closely  written  in  a  fine,  neat  hand.  They  are 
closely  copied  in  the  extracts  here  given. 


I  want  the  practical  part,  it  will  lead  you  towards  Opera- 
tions and  will  make  that  part  of  Surgery  more  intelligible. 
I  hope  you  will  not  be  content  with  merely  knowing  the  Situ- 
ation of  the  Viscera,  but  will  examine  them  minutely,  their 
contents  Vessels  Ducts  &c."  .  .  .  "  I  hear  Doctor  Shippen  has 
a  young  Gentleman  who  prepares  the  Subjects  for  his  Demon- 
stration I  would  have  you  cultivate  a  strict  friendship  as  far 
as  his  Morals  will  admit  of  (in  which  particular  you  know  my 
firm  Opinion)  and  frequently  make  Inquiries  of  the  Doctor 
himself,  who  I  hope  is  often  with  you  himself  &  teaches." 

In  Dec,  1787,  he  expresses  his  satisfaction  at  Andrew's 
predilection  for  surgery,  "  in  which  the  Quack  must  stand 
aside,  whereas  in  Physic  in  this  part  of  the  World  the  most 
errant  Quack  if  he  has  Assurance  enough  will  often  claim  the 
preference  &  obtain  it  before  the  Man  of  real  and  true  Abili- 
ties." 

Here,  from  the  first  letter,  is  an  allusion  to  Dr.  Thomas 
Bond,  of  Philadelphia,  the  founder  of  the  Pennsylvania  Hos- 
pital and  the  first  clinical  lecturer  in  America:  "I  am  glad 
you  have  introdue'd  yourself  to  Doctor  Bond  though  he  may 
have  some  Oddities,  you  may  nevertheless  rely  on  this  that 
his  Acquaintance  will  be  valuable  to  you  both  his  Learning 
and  Experience  are  unquestionable,  and  he  moreover  is  very 
communicative  and  takes  a  Delight  in  instructing  young  Per- 
sons and  that  in  proportion  to  their  Diligence  and  Applica- 
tion you  will  therefore  visit  his  Lectures  frequently  and  freely 
•  apply  to  him  to  resolve  Such  things  as  may  be  obscure  to 
you,  he  is  a  good  Surgeon  besides  and  may  give  you  Some 
good  hints  in  the  hospital." 

There  are  but  few  allusions  to  cases  and  operations.  "Mr. 
Yates  .  .  .  was  formerly  to  become  a  Surgeon  but  has  quitted 
it  .  .  .  but  although  he  quitted  Surgery  that  did  not  quit 
him,  he  having  a  fistula  in  Ano  and  undergoing  an  operation 
in  London  unsuccessful  he  came  over  to  Maryland  and  recom- 
ended  to  me  by  Governor  Smallwood.  I  laid  it  open  very  ex- 
tensively, and  found  it  proceeding  near  the  root  of  the  penis 
up  to  that  region  between  the  bladder  and  the  Rectum  as  well 
as  along  the  Anus  and  to  the  Ischium  where  I  was  even  ap- 
prehensive of  a  Caries,  he  having  once  had  a  Caries  on  the 
Tibia  and  lost  a  large  Exfoliation,  it  moreover  enters  the  Rec- 
tum as  he  says  he  has  found  some  Excrements  pass  through 

the    Wound    and    frequently    flatus." "I    hail    last 

Summer  a  Child  4  Months  old  of  Mr  Will"1  Buchanan's  under 
my  Care  whose  head  bulgd  out  and  distended  every  Suture 
it  was  taken  with  Convulsions,  it  was  cured  by  applying 
blist™  to  the  Spots  for  Some  Weeks."  He  sends  the  report  of 
a  case  in  which  "  the  quantity  of  matter  issuing  from  a  tumor 
no  bigger  than  a  walnut  was  nearly  3  pints."  In  Sept.,  1788, 
he  writes:  "Mr  Wolsenhome  from  St  Mary8  City  was  this 
Morning  with  me  for  my  Advice  he  came  but  lately  from 
London  has  formerly  had  my  Opinion  in  writing  concerning 
some  nervous  Symptoms  deriv'd  from  the  Gout,  he  has  con- 
sulted several  eminent  Physicians  in  London  especially  Dr 
Letsome  &  Heberden.  he  show'd  this  Letter  I  mean  He- 
berden.  my  Opinion  in  writing  concerning  the  Complaint  & 
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Treatment  which  being  approved  of  by  the  Doctor  furnished 
some  little  Stoff  for  my  Vanity."  In  an  earlier  letter  to  the 
Council  of  Safety  (.!/</.  Archives,  Dec.  8,  1776)  to  which  my 
attention  has  been  called  by  Dr.  Jackson  Piper,  he  des  ribes 
a  curious  case  of  "  Eresypelas  "  in  a  soldier,  due  to  taking  cold, 
ami  involving  the  entire  body  "from  head  to  foot."  "  the  Vesi- 
cations common  in  that  Disorder  displaying  a  humour  so 
sharp  that  in  a  few  days  he  was  all  over  deprivd  of  his  skin." 
He  had  likewise  lost  his  eyesight  and  his  life  had  been  saved 
with  the  utmost  difficulty.  The  doctor  regarded  the  blind- 
ness  as  incurable.  He  advises  Andrew  to  study  to  become 
skilful  in  surgical  operations  especially  lithotomy  and  "ex- 
traction" of  cataract.  He  refers  to  the  great  success  of  Dr. 
Tyler,  a  young  physician  of  Frederick  who  had  made  consider- 
able reputation  in  "couching  the  cataract."  He  tells  him 
to  study  closely  the  action  of  drugs  and  to  make  himself  ac- 
quainted with  all  new  discoveries. 

He  was  very  anxious  for  Andrew  to  take  a  degree  and  ex- 
presses  regret  that  the  latter  had  not  gone  to  Edinburgh  to 
study  instead  of  to  London.  He  longs  to  see  something  in 
print  "over  the  name  of  A.  Wiesenthal  that  may  meet  the 
approbation  of  the  learned."  He  asks  what  is  to  lie  the  theme 
of  his  inaugural  essay?  in  what  language  shall  it  appear? 
Is  he  sufficiently  master  of  the  Latin  to  hold  a  public  disputa- 
tion? In  Leyden,  at  least,  a  public  disputation  is  not  de- 
manded— perhaps  at  Rheims  the  same  is  the  case.  Would 
that  he  were  with  him  to  assist  with  advice  and  counsel!  He 
sends  A.  from  time  to  time  copions  notes  of  cases  and  opinions 
on  various  medical  subjects,  which  he  urges  him  to  put  into 
shape  for  a  thesis  or  for  publication  in  some  journal.  Oct. 
11.  1787,  he  writes:  "I  have  sent  yon  various  Cases  in 
Physic  and  will  consider  of  some  more,  and  I  think  I  will 
likewise  send  you  some  of  my  Theoretical  Opinions  which 
you  may  be  probably  able  to  elaborate  something  farther  and 
should  it  lie  worth  the  Notice  of  some  of  your  friend-  it 
might  be  perhaps  worth  while  to  have  it  published,  for  this 
is  Truth  that  a  great  many  more  silly  things  have  been  pub- 
lished than  what  we  should."  In  Nov.,  1788,  he  tells  him 
that  a  diploma  is  indispensable  and  suggests  that  he  might  ob- 
tain one  in  some  institution  without  residence,  or  an  honor- 
ary one.  "  Doct.  Brown  the  great  opposcr  to  I  >r  ( lullen's  Doc- 
trine and  who  now  resides  in  London  and  as  common  Report 
Bays  even  in  the  Fleet's  prison  where  he  lectures,  has  wrote 
many  a  young  Students  Thesis  on  which  he  obtaind  In-  Di- 
ploma blindfold." 

The  substantial-  of  life  are  not  forgotten.  The  Christ- 
mas letter  of  1781  already  spoken  of  concludes:  "  We  con- 
gratulate you  to  these  Christmas  holidays  and  wish  you  had 
one  of  our  very  good  min'cd  pyes."  In  Oct.,  ITS".,  hi 
Andrew  a  box  of  "  hommany  Beans  &  Sweetmeats."  In  an- 
other letter:  "  Mr.  Yates  sails  on  the  Willing  Tom  next  Week 
and  I  hope  he  will  be  able  to  take  the  Geese  with  him  but  I 
am  allmost  afraid  we  are  too  late.  Mama  I  apprehend  by 
wanting  to  extend  her  bounties  will  be  the  Cause  of  your  get- 
ting none."     The  next  day — in  a  postscript — "  My  Sugges- 


tions arc  but  too  true,  the  Willing  Tom  is  sailing  from  l'a- 
towmack  ami  the  smoaking  the  Geese  requiring  a  little  more 
[time]  lay  till  at  last  the  S(c)hooner  saild  from  Annapolis 
by  which  all  remaining  Stores  were  sent  and  Mr  Yates  going 
by  Land  obligd  us  to  postpone  it  to  another  Opportunity 
which  we  hope  will  soon  happen." 

Dr.  W.  was  very  anxious  to  have  a  law  passed  for  the  regu- 
lation* of  medical  practice  in  the  stale  and  headed  a  movement 
with  that  object  in  view.  The  prevalence  of  quackery,  the 
low  standard  of  medical  training  and  the  reprehensible  con- 
duct of  many  physicians  in  good  standing,  made  an  organiza- 
tion of  the  profession  and  a  regulation  a  necessity.  (In  Sept. 
12,  1788,  he  writes  thus:  "To  rescue  the  Dignity  of  Physic 
from  that  horrid  State  into  which  it  is  plungd  within  these 
few  years  and  most  especially  since  my  Sickness  will  require  a 
Herculean  Labour,  and  it  will  fall  in  some  Maisure  to  your 
Lot  to  undertake  the  laborious  Task."  After  a  full  and  public 
discussion  of  the  matter  in  the  town  paper,  a  meeting  was 
called  for  Nov.  27,  1788,  the  call  being  signed  by  himself. 
At  this  meeting  which  was  most  probably  held  at  his  house, 
he  was  chosen  chairman.  There  is  mention  of  it.  in  a  letter 
dated  Nov.  28,  1788:  "We  are  just,  about  procuring  a 
Medical  Regulation  in  a  little  more  earnest  than  heretofore, 
it  nevertheless  meets  with  some  underhand  jalousy  and  what 
amazes  me  it  comes  from  Doct.  B  .  .  .  we  have  had  3 
meetings  he  has  had  allway"  written  Invitations  and  each 
Time  evaded  it.  The  reason  we  only  guess  at.  Last  Nights 
meeting  it  was  proposed  for  the  Sake  of  Order  and  to  have 
jointly  more  Weight  to  organize  ourselves  into  a  Society 
under  Rules.  T  was  unanimously  nominated  President  and 
Mr  Frederick  for  Clark,  so  that  he  has  now  an  office."  The 
plan  which  was  then  framed  embraced  the  entire  state  in  its 
operations  and  was  similar  in  its  features  to  the  Charter  of  the 
Medical  and  Chirurgical  Faculty  adopted  eleven  years  later. 
But  for  Dr.  Wiesenthal's  ill-health  and  death  the  following 
spring,  there  is  little  doubt  that  he  and  his  associates  would 
have  succeeded  in  their  object,  and  thus  have  anticipated  by 
ten  years  the  founding  of  the  Medical  and  Chirurgical  Fac- 
ulty. 

Dr.  Wiesenthal  almost  idolized  his  son  Andrew — his  only 
son.  His  letters  abound  with  the  most  endearing  expres 
sions,  as  this:  "so  tender  a  father  as  I  am  who  makes  his 
Sons  welfare  his  only  happiness  in  this  World."  and  he  lavish- 
ed  his  money  freely  in  giving  him  the  best  opportunities  then 
available  for  education.  In  Sept..  1788,  he  estimates  that  he 
has  supplied  Andrew  with  nearly  £450  sterling — "a  pretty 
Modest  Sum  in  these  dreadful  Times."  he  adds.  Moreover 
we  must  remember  that  Andrew  lived  with  his  aunt  during 
his  stay  in  London,  and  that  the  above  amount  did  not  include 
his  books,  instruments,  medicines  and  the  passage  money 
home,  which  were  still  to  be  provided.  He  chides  him  mildly 
on  one  or  two  occasions  and  refers  to  a  letter  of  A.'s  headed 
"sans  six  sown,"  which  seems  to  have  w-orried  him  a 
deal. 

The  following  pathetic  passage  occurs  in  a  letter  of  No- 
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vember  28,  1788:  "  I  for  my  part  am  allready  discarded  and 
laid  up  like  an  old  Man  of  Warship,  although  the  Shafts  of 
Jalonsy  are  still  continued  to  be  let  off  against  me  as  if  they 
dreaded  my  returning  to  my  usual  Strengt  again  nay  I 
vervlv  believe,  they  will  hate  my  very  Memory  ten  Years  after 
my  having  returned  to  Dust,  and  be  afraid  and  Jalous  of  me 
(horrid  indeed!)  if  I  reflect  that  at  all  Times  I  have  acted  up 
to  the  Dignity  of  the  Profession,  have  disdaind  all  mean 
Empyrical  Methods,  because  I  had  no  Occasion  I  think  that 
I  ought  to  be  respecteil  as  a  father  and  Supporter  of  the  Pro- 
fession and  be  treated  friendly."  In  another  letter  about  the 
same  time  he  writes:  "  I  find  no  remedy  now  in  the  late 
Evening  of  my  Life  as  to  prostrate  myself  before  the  Throne 
of  the  Allmighty  and  expect  in  the  other  World  that  which 
this  has  denied  me." 

Towards  the  last.  Dr.  Wiesenthal,  who  was  of  a  highly  ner- 
vous temperament,  suffered  greatly  from  hypochondria. 
Every  circumstance  became  irksome  to  him  and  he  sought  and 
found  relief  from  his  despondency  in  the  tinctura  thebaica 
which  he  supplemented  with  the  liquor  anodyni  Hoffmanni. 
The  dose  which  he  took  of  the  former  was  not  extreme,  not 
exceeding,  according  to  his  statement,  40  to  45  drops. 

His  last  letters  show  that  he  was  failing.  Sept.  12,  1788, 
he  writes:  "My  health,  my  dear  son,  is  very  precarious  and 
being  in  my  grand  Climacteric,  the  63d  year  of  my  Age  I 
find  myself  declining  every  day."  Although  he  lingered  on 
to  the  spring  of  1789,  his  eager  longing  to  see  his  son  before 
he  died  was  not  gratified.  There  is  something  inexpressibly 
sad  to  see  this  good  old  father  sinking  into  the  grave,  hoping 
day  by  day  for  the  return  of  his  son  beyond  the  sea  and  with 
his  life  lit  up  by  that  one  thought  alone. 

The  following  is  the  notice  of  Dr.  Wiesenthal's  death  taken 
from  the  Maryland  Journal  and  Baltimore  Advertiser  of  June 
2,  1789:  "The  shaft  he  so  often  warded  from  others  has 
pierced  him  at  last.  Yesterday  morning  about  half  past 
seven  o'clock  departed  this  life  Dr.  Charles  Erederick  Wiesen- 
thal, in  the  63d  year  of  his  age  after  having  practiced  in  this 
town  for  34  years.  If  the  strictest  attention  in  his  profession 
which  humanity  could  excite  &  that  success  which  might  be 
expected  from  superior  medical  abilities  improved  in  an  un- 
common measure  by  reason  &  observation  deserve  to  be  re- 
membered, the  tears  of  gratitude  must  flow  in  sorrowful  pro- 
fusion. He  is  gone!  &  the  pain  of  reflection  is  the  more 
heightened  because  it  is  at  the  time  when  he  was  in  daily 
expectation  of  the  return  of  an  absent  &  only  son  whose  vir- 
tues &  abilities  are  beloved  &  admired  by  all  who  know  him." 

Dr.  Wiesenthal's  picture  suggests  a  large,  fine  looking  dig- 
nified man  with  a  German  type  of  countenance.  He  was 
generous  and  hospitable  and  particularly  kind  to  the  poor, 


often  remitting  his  charges  against  them  when  they  seemed 
unable  to  meet  them.*  His  dress  is  described  as  follows:  "  a 
scarlet  cloak,  three  cornered  hat,  blue  velvet  coat  with  gold 
buttons  &  buff  facings,  buff  vest,  lace  ruffled  shirt,  knee 
breeches,  stockings,  shoe  buckles,  plain  white  cravat  sur- 
rounding neck,  wig  &  cue  tied  with  a  black  ribbon."  He 
was  the  first  physician  in  Baltimore  to  drive  a  four-wheeled 
carriage.  On  this  was  inscribed  his  crest  &  motto — "  a 
horse's  head  bridled  &  bitted  with  two  crossed  arrows  be- 
neath &  the  words  Premium  Virtutis." 

Dr.  Wiesenthal's  remains  were  interred  in  the  burial 
ground  attached  to  the  church,  but  were  afterwards  re- 
moved to  Loudon  Park  Cemetery.  No  tombstone  was  ever 
erected  over  them.  Andrew  died  in  1798,  at  the  early  age 
of  36,  leaving  a  son  Thomas  Van  Dyke  Wiesenthal,  who  be- 
came a  surgeon  in  the  IT.  S.  N.  There  is  only  one  person  now 
living  bearing  the  name  of  Wiesenthal,  an  aged  single  lady 
residing  in  Boston,  but  whose  present  residence  we  have  not 
been  able  to  find. 

One  of  Dr.  Wiesenthal's  pupils  in  dedicating  his  graduation 
thesis  to  him,  speaks  of  his  "  great  professional  skill,  his  rare 
&  singular  virtues  &  his  nobility  of  character";!  another 
compares  his  position  in  Baltimore  to  that  of  Sydenham  in 
London. J  I  venture  to  think  that  after  what  we  have  heard 
this  evening  we  shall  not  consider  him  unworthy  of  the  fur- 
ther title — one  which  he  so  much  coveted — "Father  of  the 
Medical  Profession  of  Baltimore." 

[In  connection  with  the  above  paper,  there  were  shown  a 
pencil  portrait,  drawn  by  his  son  Andrew,  his  crest  and  motto, 
and  a  photograph  of  his  medical  school,  still  standing.] 

Authorities  consulted: 

Letters  of  Dr.  C.  F.  Wiesenthal,  MS. 

Quinan's  Annals. 

Maryland  Archives. 

Newspapers  of  Baltimore  and  Annapolis. 

Griffith's  Annals. 

Rev.  Dr.  II.  Scheib's  Article  (Germ.  Histor.  Soc.  Pubs.). 

Family  Tradition  (Mrs.  M.  E.  Reigart). 


*  "  When  patients  came  to  settle  bills,  if  poor,  he  would  look 
in  his  books  and  say:  'I  don't  find  anything  against  you.'" — 
Mrs.  Reigart. 

t  Disaertatio  Ivaugwralis  dc  Nutritione.  Ezekiel  John  Dorsey, 
Edinb.,  1776. 

f  Vir  TcnerabiHs,  CaroVus  Fredericus  Wiesenthal,  rri  mediate  apud 
Baltimorimscs  cultor  felicissimus,  qui  oh  magntim  omnium  quae 
medicinam  spectant,  notitiam,  iwn  minorls  ibi  qvam  Sydenhamius 
olim  apud  Britannos  fuit  aestimatus,  penditur.  Inaugural  Thesis 
of  Dr.  George  Buchanan.     Univ.  Pa.,  1789. 
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Dr.  Wiesenthal's  Medical  School,  the  first  established  in  Baltimore.  We  do  not  know  when  it  was  opened,  but  there  are  grounds  for  conjee- 
taring  that  it  was  between  lTt',0  and  1770.  In  February,  1774,  Dr.  W.  A.  Dashiell  defends  the  views  of  his  preceptor  (C.  F.  W.)  in  the  newspaper,  a 
<  ersy  having-  arisen  between  the  latter  and  Dr.  Ephraim  Howard,  concerning  the  use  of  venesection  iu  a  case  of  pneumonia,  and  in  his  inaugural 
thesis  at  t lie  University  of  Edinburgh,  1776,  Dr.  E.  .1.  Dorsey  speaks  of  Dr.  W.  as  having  taught  him  the  elemeuts  of  medicine.  The  view  was  taken 
from  a  second-story  window  of  house  northeast  corner  of  Frederick  ami  Fayette  streets,  and  one  is  looking  a  little  south  of  west.     The  street  before 

us  is  Fayette,  between  (Jay  and  Frederick.     In  the  distance  one   sees  over  the  tops  of  the  houses,  the  cross  of  Church  of  the  Messiah  (P.  E..  \ 

street).  In  the  centre  of  the  square  is  the  long  two-story  schoolhouse  containing  the  sign  "Hill's  Hand-made  Shoes".  The  smaller  two-story 
building,  at  the  nearer  end  of  the  square,  also  stood  in  Dr.  W.'s  day,  and  is  believed  to  have  been  his  dissecting-room.  At  the  further  corner  of  the 
square  is  Hill's  shoe-store,  built  about  twenty-live  years  ago,  on  the  site  of  Dr.  W.'s  residence.  Fayette  street,  formerly  "East  Street,"  was  not 
opened  between  Gay  and  Frederick  until  about  fifty  years  ago,  and  tin-  doors  and  windows  of  the  school-house  ou  that  side  must  have  been  made  at 
that  time.  The  stone  steps  at  the  side  used  to  be  at  the  front  entrance.  The  old  lady  is  Mrs.  Reigart,  granddaughter,  and  the  young  gentleman  to 
her  left,  at  the  edge  of  the  pavement,  is  Mr.  John  Milton  Griffith,  great-great-grandson  of  Dr.  W.     Mrs.  Reigart   lives  at  '-'Hi   Girard   avenue,  and   is 

33  years  of  age.  Behind  them  is  the  writer  of  this  sketch.  After  his  father's  death  in  1789,  Andrew  taught  here  until  his  death,  in  L798. 
Shortly  after  the  latter  event,  the  house,  which  was  then  4"  N.  Gay  Street,  passed  out  of  the  possession  of  the  family.  It  is  now  unoccupied. 
About  fifty  years  ago  it  was  used  by  Mr.  McMulIan  (who  is  still  living)  as  a  furniture  storeroom.  Mrs.  Reigart  is  the  daughter  of  Juliauna  Susanna 
Beneowsky  Wiesenthal,  '-the  mischievous  little  Julianna,  the  pretty  little  babbler,"  of  the  letters,  born  four  years  before  Dr.  W.'s  death  and  named 
from  her  godmother,  Countess  Beneowsky.  sister  of  Mr.  Messonnier,  the  importing  merchant  of  Baltimore,  who  married  Dr. W.'s  daughter  Elizabeth. 
To  be  absolutely  certain  that  there  was  no  mistake,  the  writer  took  Mrs.  R.  (who  is  a  very  intelligent  person,  with  senses  and  faculties  all  good) 
to  see  the  premises,  which  we  inspected  thoroughly.  Although  she  never  lived  there,  she  has  perfect  recollection  of  the  place,  which  she  has  often 
visited  before.  She  says  that  her  mother's  nurse— a  white  woman — lived  to  an  advanced  age,  and  often  talki  d  to  bei  of  her  grandfather  and  his 
family,  and   pointed  to  the  building  as  her  grandfather's  school.      The  therefore,  no  question  about  its  identity. 
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kiihn's  glands.  The  latter  had  for  the  most  part  undergone 
cancerous  transformation  and  were  probably  the  origin  of  the 
neoplasm.     No  other  growth  was  found. 

Carcinomata  occurring  in  the  vermiform  appendix  are  of 
the  two  varieties  commonly  observed  in  growths  affecting  the 
alimentary  canal,  namely,  colloid  carcinoma  and  adenocar- 
cinoma with  glands  resembling  proliferating  glands  of  Lie- 
berkuhn.  An  unusually  large  proportion  of  the  cases  occur- 
ring in  the  appendix  if  we  accept  the  diagnosis  made  from 
the  gross  specimen  are  of  the  colloid  type. 

The  clinical  notes  on  the  present  case  are  briefly  as  follows: 


I.  PRIMARY   CARCINOMA   OF   THE  APPENDIX  VERMIFORMIS;   II.  CARCINOMA  OF  THE 
APPENDIX  SECONDARY  TO  CARCINOMA  OF  THE  OVARIES. 

By  Elizabeth   Hurdon,  M.  D., 

Assistant  in  Gynecology,  Johns  Hopkins  University. 

New  growths  of  the  vermiform  appendix  are  so  unusual  and 
hitherto  have  received  so  little  attention  that  each  case  is 
worthy  of  being  recorded.  The  following  cases,  one  of  prim- 
ary origin,  the  other  secondary  to  an  ovarian  tumor,  have 
recently  occurred  in  the  service  of  Dr.  Kelly,  to  whom  I  am 
indebted  for  the  privilege  of  making  this  report.  Apart  from 
its  rarity  the  first  case  is  of  interest  on  account  of  the  early 
stage  in  which  it  was  discovered  owing  to  the  routine  exami- 
nation of  the  abdominal  viscera  made  in  all  cases  of  abdominal 
section.  The  second  case  was  also  detected  by  this  general 
examination. 

In  the  literature  there  are  references  to  ten  cases  of  carci- 
noma originating  in  this  organ.  Of  these,  however,  only  the 
three  cases  in  which  the  diagnosis  was  confirmed  by  a  micro- 
scopic examination  can  be  accepted  as  well  established. 
These  were  shown  to  be  of  the  usual  type  of  carcinoma  of  the 
intestines.  In  two  cases  the  growth  had  penetrated  the  ab- 
dominal walls  appearing  externally  as  large  crater-like  ulcers 
with  thick  irregular  margins. 

In  Thiersch's  case,  reported  by  Bejer,  the  extension  had 
taken  place  along  a  sinus  which  had  persisted  for  three  and 
one-half  years  after  the  opening  of  a  large  pus-sac  in  the  right 
iliac  fossa.  On  partly  removing  the  external  mass  a  finger- 
thick  cord  was  disclosed  which  extended  down  into  the  peri- 
toneal cavity.  This  proved  to  be  the  vermiform  appendix, 
and  in  the  cecum  a  tumor  the  size  of  a  walnut  could  be  felt 
surrounding  the  orifice  of  the  appendix. 

The  writer  calls  especial  attention  to  the  early  formation 
of  adhesions  and  infiltration  of  the  abdominal  wall  and  to  the 
absence  of  intestinal  symptoms.  He  is  of  the  opinion  that 
the  growth  began  in  the  apex  of  the  appendix  and  slowly 
extended  along  the  mucosa  to  the  cecum. 

In  the  case  described  by  Kolaczeck  the  right  lumbar  region 
presented  a  deep  ulceration,  at  the  base  of  which  was  the  de- 
nuded os  ilii.  At  autopsy  the  appendix  was  found  to  bo 
destroyed  by  a  tumor  which  had  invaded  the  walls  of  the 
cecum,  and  also  the  surrounding  cellular  tissue  and  the  psoas 

muscle. 

Afi 'iso  and  Daumie  report  a  case  occurring  in  a  woman  50 
years  old  who  had  died  of  heart-disease.  The  vermiform 
appendix  floated  free  in  the  peritoneal  cavity,  was  1  cm. 
long,  4.5  cm.  in  circum.  and  cylindrical  in  shape.  On  trans- 
verse section  the  muscular  layers  could  be  seen  enclosing  a 
hard  mass  within  which  was  a  narrow  canal  opening  into  the 
cecum.  The  tumor  did  not  project  at  all  into  the  cecum 
and  was  limited  to  the  appendix.  Histological  examination 
showed  the  muscular  coats  for  the  most  part  normal,  but  in 
places  separated  by  small  islands  of  epithelial  cells.  The 
peritoneal  coat  was  normal.  In  the  central  part  of  the  tumor 
near  the  canal  were  seen  remains  of  the  mucosa  and  of  Lieber- 


Gyn.  No.  6646.  Mrs.  G.  Age  24.  Married  9  years.  II 
para.  The  oldest  child  8  years,  the  youngest  3  years  old. 
2  miscarriages,  the  first  six  years  ago,  the  last  in  August,  '98. 
Her  family  history  is  unimportant,  with  the  exception  that 
one  brother  died  at  the  age  of  18  after  amputation  of  the  leg 
for  a  "  cancer." 

The  patient  had  always  enjoyed  excellent  health  until  the 
birth  of  her  first  child.  At  varying  intervals  thereafter  she 
suffered  pain  in  the  lower  part  of  the  abdomen  and  back. 
The  pain  was  described  as  aching  or  dragging  in  character 
and  was  most  severe  the  week  preceding  and  following  men- 
struation. Last  spring  the  patient  had  a  fall  and  afterwards 
the  pain  which  previously  had  been  limited  to  the  pelvis 
became  more  marked  higher  up  in  the  right  iliac  fossa  and 
was  associated  with  constant  aching  in  the  right  lumbar  re- 
gion. This  was  ascribed  by  her  physician  to  a -floating  kidney 
which  was  found  to  be  present.  Her  appetite  failed  and  at 
times  she  suffered  from  nausea  and  vomiting. 

On  palpation  the  abdomen  was  non-resistant,  and  there  was 
no  tenderness  in  either  iliac  fossa.  The  right  kidney  was  pal- 
pable and  slightly  movable;  on  bimanual  examination  the 
uterus  was  found  in  acute  retroflexion  and  its  mobility  was 
restricted.     Further  examination  was  negative. 

Operation  by  Dr.  Kelly.  Feb.  21st.  1800.  Release  of  pelvic 
adhesions;  suspension  of  the  uterus:  removal  of  the  vermiform 
appendix. 

The  uterus  was  found  retroflexed  and  bound  down  by  a  few 
light  adhesions.  The  tubes  also  presented  a  few  adhesions 
somewhat  stronger  on  the  right  than  on  the  left  side.  Apart 
from  these  adhesions  the  tubes  were  perfectly  normal  and  no 
cause  for  the  pelvic  peritonitis  could  bo  discovered  until  on 
looking  for  the  appendix  it  was  found  hanging  down  into  the 
pelvis  over  the  right  infundibulo-pelvic  ligament  and  envel- 
oped in  dense  vascular  adhesions.  A  shortened  mesentery 
caused  the  outer  third  to  redouble  on  the  inner  portion,  and 
at  the  point  of  flexion  there  appeared  to  be  a  foreign  body  in 
the  canal. 

The  appendix  was  amputated  close  to  the  cecum,  the  uterus 
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and  tubes  freed  from  adhesions  and  the  uterus  suspended. 
The  abdomen  was  then  closed  in  the  usual  way. 

The  patient  made  an  uneventful  recovery  and  was  dis- 
charged March  16th.  In  a  letter  written  Dec.  '99,  she  stated 
that  she  had  gained  twenty-three  pounds  aud  her  general 
health  was  excellent.  She  suffered,  however,  from  some  dis- 
comfort in  the  right  lumbar  region,  probably  owing  to  the 
movable  kidney. 

Pathological  report:  Gyn.  path.  No.  2854.  The  appen- 
dix is  10  cm.  long.  At  the  junction  of  the  middle  with  the 
« mter  third  it  is  slightly  flexed  and  held  in  this  position  by 
broad  velamentous  adhesions.  The  proximal  end  is  practi- 
cally normal  but  the  part  beyond  the  flexion  is  distended, 
having  a  diameter  of  12  mm.  and  contains  a  soft  concretion 
of  about  the  size  and  shape  of  a  date-stone.  The  walls  here 
are  thinned,  averaging  not  more  than  1  mm.  Their  internal 
surface  is  smooth.  Joining  the  distended  extremity  to  the 
normal  inner  half  of  the  appendix  is  an  intermediary  portion 
about  1.5  em.  long,  of  firm  consistency.  Previous  to  removal 
this  was  supposed  to  contain  a  concretion  but  on  transverse 
section  it  is  seen  that  the  lumen  is  practically  obliterated  by 
a  small  oval  swelling  which  impinges  upon  the  canal  so  that 
merely  a  small  erescentic  slit  remains.  This  is  displaced  to- 
ward the  inferior  border  of  the  appendix  by  the  tumor  which 
encroaches  from  above.  To  the  naked  eye  this  minute  tumor 
appears  to  be  about  1  cm.  long,  and  5  mm.  in  its  greatest 
thickness.  Its  cut  surface  presents  a  whitish  dense  appear- 
ance and  is  partly  homogeneous,  partly  finely  striated.  It 
is  enclosed  by  the  muscular  coats  into  which  its  external 
margin  imperceptibly  merges. 

Histological  Examination. — In  a  transverse  section 
through  the  portion  of  the  appendix  occupied  by  the  new 
growth  it  is  seen  that  all  its  coats  to  a  greater  or  less  extent 
are  infiltrated  with  epithelial  cells  in  the  form  of  nests  or 
cylinder-like  processes.  The  muscular  coats  are  not  thick- 
ened and  the  epithelial  processes  which  here  are  slender  and 
cord-like  invade  the  interstitial  connective  tissue  while  the 
muscle  bundles  remain  unaffected.  The  epithelial  prolifera- 
tion is  most  evident  in  the  mucous  and  submucous  layers, 
which  are  markedly  thicke I.  forming  a  rounded  promi- 
nence which  encroaches  upon  the  central  canal.  The  cells 
in  this  portion  are  arranged  in  oval  or  irregular  masses,  or  in 
parallel  columns  consisting  of  three,  four  or  more  rows  of 
cells.  The  intervening  stroma  is  scanty  and  indeed  the  epi- 
thelial masses  are  sometimes  directly  contiguous.  In  the 
i  Hi'  i'  of  the  column  of  cells  a  narrow  central  canal  is  some- 
times faintly  visible,  and  in  the  larger  masses  the  cells  are 
now  and  then  seen  to  be  disposed  in  little  circles  which  may 
present  a  minute  central  lumen.  Extending  downward  from 
the  surface  of  the  mucosa  there  are  a  few  normal  glands  of 
Lieberkiilin.  Others  which  are  found  here  and  there  be- 
tween the  cancer  nests  show  beginning  proliferation  and  alter- 
ation of  the  character  of  the  epithelial  cells  and  are  under- 
going early  carcinomatous  changes.     The  starting  point  of 


the  growth  has  probably  been  in  the  area  included  between 
points  p.  and  c,  Figure  2,  as  here  all  the  glands  have  been 
replaced  by  masses  of  tumor  cells. 

The  surface  epithelium  of  the  mucosa  has  not  taken  part  in 
the  tumor-formation  and  is  intact,  though  where  the  growth 
impinges  upon  the  canal  the  cells  are  flattened.  The  mu- 
cosa lining  the  opposite  side  is  attenuated  and  its  glands  shal- 
low and  few  in  number  but  the  epithelial  cells  exhibit  no 
tendency  to  become  proliferated  and  are  unaltered  in  appear- 
ance. The  lymph-nodes  have  disappeared.  The  submucosa 
is  scanty.  Both  circular  and  longitudinal  muscular  coats  are 
of  normal  thickness. 

On  higher  magnification  the  tumor-cells  are  seen  to  be 
fairly  uniform,  the  peripheral  layer  of  the  nests  consisting  of 
low  columnar,  the  central  mass  of  oval  cells.  Where  the  mi- 
nute lumina  are  present  in  the  cell  masses  they  are  also  lined 
with  low  columnar  cells.  The  cell  nuclei  are  oval  or  spheri- 
cal and  are  vesicular.  Their  chromatin  is  finely  granular. 
There  are,  however,  various  large  cells  containing  deeply 
stained  hyperehromatic  nuclei  which  are  coarsely  granular. 
Mitotic  figures  exhibiting  the  different  stages  of  cell-division 
'  are  moderately  numerous. 

The  invasion  of  the  muscular  and  peritoneal  coats  is  asso- 
ciated with  but  little  inflammatory  reaction,  but  the  mucous 
and  submucous  layers  show  a  marked  leucocytic  infiltration 
and  it  is  noteworthy  that  a  considerable  proportion  of  the  in- 
filtrating cells  are  eosinophiles. 

In  the  superior  segment  of  the  appendix,  that  is,  the  por- 
tion farthest  from  the  mesenteric  attachment,  the  growth  has 
penetrated  all  its  coats  extending  to  the  peritoneum,  which 
contains  many  large  round  or  oval  cell-nests,  d.  Fig.  2,  but 
the  inferior  segment  has  apparently  been  invaded  only  in  the 
circular  muscular  tunic  where  a  few  strands  of  epithelium  ex- 
tend almost  entirely  around,  running  parallel  with  the  muscle 
fibers. 

The  various  coats  of  the  cystic  extremity  of  the  appendix 
though  thinned  out  preserve  their  normal  proportions.  Its 
inner  surface  is  smooth  and  even,  and  its  epithelial  lining  in- 
tact. The  glands  are  diminished  in  number  and  shallow  but 
otherwise  unaltered;  the  stroma  scanty  and  the  lymph  follicles 
atrophic  and  widely  separated  from  one  another. 

The  cecal  half  of  the  diverticulum  is  normal  in  all  respects. 

The  first  cause  of  the  formation  of  carcinoma  affecting  any 
organ  remains  to  be  discovered,  but  the  presence  in  this  case 
of  the  fecal  matter  suggests  an  important  question  as  to  the 
etiological  significance  of  foreign  bodies  in  the  development 
of  tumors.  The  occurrence  of  new  growths  of  the  bile-pas- 
sages and  kidneys  with  calculi  intimately  associated  has  fre- 
quently been  observed  and  a  few  tumors  of  the  appendix  have 
been  described  which  had  developed  around  foreign  bodies 
as  their  centers.  An  instance  described  by  Lafforgue  is  a 
small  lipoma  situated  in  the  wall  of  the  appendix  which  con- 
tains a  small  concretion  in  its  center. 

Gilford  reported  a  case  of  sarcoma  surrounding  a  concretion 
in  the  appendix,  the  growth  having  apparently  resulted  from 
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Fig.  1       Primary  carcinoma  of  the  appendix.     Tin 
ti.iu   and  caliber  of   the  canal  are  indicated  by   the   dotted 
lines  beginning  at  •'  and  extending  to  the  apex,     d  shows 
the   dilated    extremity.      Between    b    and    c  is  an   indurated 
portion  gradually  merging  into  the  normal. 

The  flexion  is  not  so  acute  as  before  cutting  t lie  mesen- 
tery. 


Flu.  ::.  A  higher  magnification  of  a  small  area  in  Fig.  :-',  carci- 
noma of  the  appendix  (350  diameters).  Two  glands  of  Lieberkiihn 
are  seen  at  ".  and  masses  of  carcinoma  cells  at  /*;  <•  indicates  the 
stroma. 
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Fig.  2.     Transverse  section  of  carcinoma  of  the  appendix  (IS  diameters).     The  canal  of  the  appendix   is  see 
mucosa   and    submucosa  are  practicallj    oormal;    a   few    strand      .1    deeply    stained   tumor  cells    are    present    in    the    circular     m 
coat;  the  longitudinal  muscle  and  mesentery  are  normal.     On  the  righl  between  6  and  t  the  -land-  of  Lieberkuhn   have  been   replaced  by 
the  neoplasm,  and  islands  of  tumor  cells,  d,  are  scattered  throughout  the  remaining  coat- 
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a  previous  appendicitis.  The  tumor  was  removed  with  a  por- 
tion of  ileum  and  colon  to  which  it  was  adherent  and  the  pa- 
tient made  a  good  recovery.  On  cutting  open  the  tumor  three 
or  four  small  collections  of  pus  were  laid  open  and  in  one  near 
the  middle  of  the  mass  was  a  fecal  concretion  twice  the  size 
of  a  cherry-stone.  A  probe  passed  into  this  cavity  passed 
down  the  appendix  vermiformis  into  the  cecum.  The  mi- 
croscope showed  principally  large  oval  and  spindle-shaped 
cells,  and  the  growth  was  considered  to  be  an  undoubted  sar- 
coma.    A  small  nodule  was  also  excised  from  the  right  psoas. 

In  the  cases  of  carcinoma  of  the  appendix  reported  in  the 
literature  one  writer  mentions  that  a  fecal  concretion  was 
present  in  the  dilated  extremity,  the  growth  in  this  case  af- 
fecting the  cecal  end.  In  our  case  the  foreign  matter  is  of 
softish  consistency  and  there  is  no  evidence  of  irritation  of 
the  epithelium  lining  the  canal  at  any  point.  It  is  conceiv- 
able, however,  that  the  presence  of  the  body  with  the  impos- 
sibility of  expulsion  due  to  the  kink  has  in  some  way  incited 
the  atypical  glandular  proliferation. 

Several  of  the  cases  quoted  gave  histories  of  attacks  of  acute 
appendicitis  occurring  some  years  before  the  discovery  of  the 
cancer. 

Diagnosis. — The  difficulty  of  diagnosis  in  carcinoma  of 
the  appendix  is  indicated  in  the  histories  of  the  cases  quoted 
above  and  is  owing  to  the  absence  of  distinctive  symptoms  in 
the  early  stages.  Our  attention  is  first  directed  to  the  iliac 
region  by  the  onset  of  pain  and  the  presence  of  tumefaction, 
and  when  these  are  manifest  the  growth  is  usually  well  ad- 
vanced. As  a  rule  there  is  no  interference  with  the  digestive 
function  until  the  growth  has  invaded  the  cecum  or  the 
large  or  small  intestine.  This  was  observed  in  only  two 
cases  late  in  the  course  of  the  disease.  The  most  constant 
symptom  is  the  presence  of  a  dull  pain  of  a  not  severe  type 
affecting  the  right  iliac  region  and  extending  to  the  right 
groin  and  thigh.  On  making  a  physical  examination  a  firm 
mass  is  found  occupying  the  position  of  the  appendix  vermi- 
formis. This  is  usually  cylindrical  and  before  adhesions  have 
formed  is  freely  movable  within  a  limited  radius.  The  ap- 
pendix, however,  may  be  small  and  nodulated  as  in  the  cases 
of  scirrhous  carcinoma  and  is  then  hardly  to  be  distinguished 
from  a  calculous  appendix.  The  diseases  for  which  carcino- 
matous appendix  is  most  apt  to  be  mistaken  are:  cyst  of  the 
appendix,  calculi,  tuberculosis  of  the  so-called  neoplastic  form, 
impacted  feces  in  the  cecum  or  small  intestine.  Floating 
kidney  was  diagnosed  in  the  case  of  sarcoma  of  the  appendix 
recorded  by  Gilford. 

In  many  instances  only  an  exploratory  section  will  enable 
one  to  make  a  positive  diagnosis. 

Prognosis. — If  we  should  consider  the  prognosis  of  carci- 
noma of  the  vermiform  appendix  from  the  standpoint  of  the 
outcome  in  the  cases  reported  it  would  be  rendered  extremely 
grave.  It  must  be  remembered,  however,  that  the  majority 
of  these  cases  were  observed  in  an  early  time  and  before  the 
period  in  which  operative  interference  began  to  be  so  gener- 


ally employed.  Moreover  in  one  case  death  was  due  entirely 
to  an  intercurrent  affection  and  in  three  other  cases  we  do 
not  know  that  the  growth  was  in  any  way  responsible  for  the 
fatal  termination.  On  the  other  hand,  however,  the  absence 
of  functional  symptoms  and  the  little  pain  excited  by  the 
presence  of  the  growth  may  cause  it  to  be  overlooked  until 
the  surrounding  tissue  has  been  invaded  or  until  rupture  oc- 
curs, and  in  the  latter  case  the  ensuing  general  peritonitis  is 
itself  attended  with  serious  consequences.  In  the  present 
time  when  the  vague  pains  accompanying  mild  affections  of 
the  appendix  are  more  carefully  investigated  and  when  opera- 
tive interference  is  more  generally  employed  for  the  relief  of 
such  cases  the  prognosis  in  carcinoma  is  rendered  more  favor- 
able as  it  is  for  this  class  of  cases  that  early  carcinoma  is  liable 
to  be  mistaken. 

Treatment. — There  is  little  to  be  added  regarding  the 
treatment  in  cases  of  carcinoma,  as  when  the  symptoms  or  the 
results  of  the  physical  examination  warrant  the  assumption 
that  the  appendix  is  diseased,  the  safest  course  is  to  perform 
an  exploratory  section,  and  if  the  suspicion  is  verified,  to  re- 
move the  appendix.  If  the  appendix  is  found  to  be  the  seat 
of  a  new  growth  in  order  to  insure  its  complete  removal  the 
head  of  the  colon  should  be  resected  and  should  the  growth 
have  visibly  extended  beyond  the  appendix  a  more  extensive 
resection  may  be  indicated.  In  eases  still  further  advanced 
and  involving  the  abdominal  fasciae  a  radical  cure  can  scarcely 
be  expected  and  the  patient  receives  little  benefit  from  an 
incomplete  removal  of  the  tumor. 

Secondary  Carcinoma  of  the  Appendix. — Secondary 
carcinoma  of  the  appendix  is  of  interest  chiefly  from  the 
scientific  standpoint,  since  clinically,  as  it  gives  rise  to  no 
symptoms  or  to  none  that  are  characteristic,  its  presence  is 
masked  by  the  primary  tumor.  Moreover,  if  detected  its 
removal  does  little  to  stay  the  progress  of  the  disease.  Met- 
astatic carcinomatous  growths  in  the  appendix  appear  to  be 
almost  as  rare  as  the  primary  cases,  most  of  the  secondary 
growths  consisting  of  direct  extensions  from  the  cecum.  The 
most  frequent  seat  of  the  original  tumor  appears  to  be  in  the 
ovaries,  the  stomach  or  other  portion  of  the  digestive  tract, 
or  the  uterus.  The  growth  in  the  appendix  corresponds  in 
structure  to  the  original  tumor. 

The  case  I  have  to  report  was  discovered  at  operation  for 
removal  of  a  large  ovarian  tumor,  and  at  the  same  time  it 
was  found  that  the  pyloric  end  of  the  stomach  was  also  the 
seat  of  a  new  growth. 

Gyn.  No.  52fi2.  Mrs.  S.,  age  57  years,  was  admitted  to  the 
gynecological  service  complaining  of  an  abdominal  tumor  as- 
sociated with  some  pain  in  the  lower  abdomen  and  a  slight 
sanious  discbarge  of  about  six  months'  duration.  She  was  a 
healthy-looking  woman,  her  appetite  was  good  but  she  suf- 
fered from  slight  indigestion  and  chronic  constipation. 
Further  than  this  her  history  is  unimportant. 

Operation  by  Dr.  Kelh/. — Removal  of  both  ovaries  and 
tubes  and  the  vermiform  appendix. 
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The  left  ovary  was  transformed  into  a  large  oval  tumor  of 
remarkably  dense  structure.  On  microscopic  examination 
this  was  found  to  consist  of  small  round  or  oval  glands  im- 
bedded in  a  dense  cellular  connective-tissue  stroma.  The 
glands  were  lined  with  low  columnar  or  flattened  epithelial 
cells  with  protoplasm  stained  deeply  with  eosin  and  contain- 
ing large  nuclei  of  variable  shape  and  intensity  of  color.  The 
epithelium  was  mostly  disposed  in  one  layer  but  occasionally 
two  or  three  layers  were  seen. 

The  remaining  pelvic  organs  appeared  normal  with  the  ex- 
ception that  the  mesosalpinx  of  each  side  was  thickened  and 
the  peritoneal  surfaces  of  the  broad  ligaments  and  uterus  were 
studded  with  a  few  small  flat  white  nodules.  One  of  these 
was  excised  and  examined  under  the  microscope  showing  only 
fibrous  tissue  but  doubtless  further  sections  would  have  re- 
vealed their  carcinomatous  nature.  Microscopic  examination 
of  the  right  ovary  showed  that  though  not  enlarged  it  was 
also  invaded  by  the  new  growth  which  was  limited  to  two 
well-defined  areas  immediately  beneath  the  albuginea,  and  a 
small  area  in  the  hilus. 

The  vermiform  appendix  was  found  to  be  thickened,  nodu- 
lar and  very  rigid  in  its  outer  half,  the  cecal  half  being  nor- 
mal. The  mesenteriolum  was  indurated.  On  cutting  open 
the  appendix  its  outer  third  was  found  to  be  slightly  dis- 
tended, containing  a  small  fecal  concretion.  Internally  to 
this  there  is  a  nodular  enlargement  1  cm.  in  diameter  formed 
by  the  general  thickening  of  all  its  coats.  The  lumen  here  is 
constricted.     The  proximal  half  is  of  normal  caliber. 

Histologically,  excepting  in  the  thickened  median  portion 
of  the  appendix,  nothing  of  importance  is  noticed.  At  this 
point  there  is  a  marked  hyperplasia  of  the  lymphoid  ele- 


ments of  the  mucosa  and  submucosa  and  on  the  side  to  which 
the  mesentery  is  attached  the  peritoneal,  muscular  and  sub- 
mucous layers  are  infiltrated  with  a  carcinomatous  growth 
similar  to  that  in  the  ovary,  while  here  and  there  in  the  mus- 
cular coats  generally  are  small  islands  of  carcinoma  cells 
sometimes  contained  in  vessels,  but  whether  lymph  channels 
or  veins  is  not  determined.  A  few  light  adhesions  are  at- 
tached to  the  surface  of  the  appendix,  and  in  one  of  the6e 
there  is  a  small  nest  of  carcinoma  cells.  The  mesenteriolum 
is  also  invaded  by  the  growth  chiefly  in  its  outer  half. 

In  this  case  it  is  probable  that  the  carcinoma  cells  were 
carried  through  the  peritoneal  lymph  spaces  to  the  mesen- 
teriolum and  thereupon  invaded  the  various  coats  of  the  ap- 
pendix. This  view  is  maintained  by  the  occurrence  of  the  few 
superficial  nodules  distributed  over  the  peritoneum  which  are 
probably  metastatic,  as  the  main  tumor  is  enveloped  in  a 
smooth  fibrous  capsule  and  not  apt  to  give  rise  to  implanta- 
tion growths,  and  from  the  fact  that  the  principal  focus  of 
invasion  is  at  a  point  contiguous  to  the  mesentery,  which  is 
also  extensively  involved  in  its  corresponding  portion. 
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A  CASE  OF  TRANSIENT  SPASTIC  CONVERGENT  STRABISMUS. 

By  Samuel  Theobald,  M.  D., 
al  Professor  of  Ophthalmology  and  Otology,  Johns  Hopkins  University;  Ophthalmic  and  Aural  Surgeon  to  The  Johns 

Hopkins  Hospital,  Baltimore. 


Spastic  convergent  strabismus,  or  strabismus  from  tonic 
spasm  of  the  internal  recti  muscles,  a  condition  to  be  sharply 
differentiated  from  ordinary  concomitant  convergent  squint 
and  from  squint  due  to  paralysis  of  the  abducens,  is  one  of  the 
well-recognized  ocular  manifestations  of  hysteria;  but,  apart 
from  this,  it  would  seem,  deserves  to  be  regarded  as  a  rare 
anomaly,  to  which,  as  a  rule,  the  text-books  upon  diseases  of 
the  eye  devote  but  scant  attention. 

De  Schweinitz,  in  the   paragraph  of  less  than  five  lines 

which  he  devotes  to  "spastic  strabismus,"  f  says  that  it  "  oc- 

aly  under  rare  circumstances  in  hysteria  and  brain  dis- 


*A  paper  read  before  the  American  Ophthalmologics]  Society, 
Maj  ::.  1900. 
t  Diseases  of  the  Eye,  third  edition,  p.  554. 


ease  (meningitis).  It  is  difficult  of  diagnosis,  periodical  con- 
comitant squint  in  hypermetropia  being  sometimes  inaccu- 
rately described  as  dtie  to  spasm  of  the  internal  rectus 
(Maufhner)."  Jackson,  in  a  paragraph  of  equal  brevity,  says 
"deviations  of  the  eyes  due  to  spasm  of  the  ocular  muscles 
attend  hysterical  seizures  and  some  forms  of  brain-disease. 
They  may  assist  in  the  general  diagnosis,  but  have  little  local- 
izing value,  and  require  no  treatment  apart  from  that  of  their 
cause."  * 

Fuchs.  though  he  states  that  "tonic  spasms  of  the  ocular 
muscles  are  extremely  rare,"  adds  that  "many  cases  of  in- 
termittent strabismus  belong  under  this  head,"  and  he  men- 
tions two  cases  of  this  character  which  he  had  observed  in 


'  Diseases  of  the  Eye,  p.  234. 
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hysterical  women.*  Eoosa  says  children,  in  whom  optic  neu- 
ritis is  found  to  be  present,  are  often  brought  to  ophthalmic 
clinics  with  strabismus  in  its  early  stages  which  is  non-para- 
lytic. *'  Every  careful  observer,"  he  adds,  "  will  take  great 
pains  to  determine  in  a  given  case  of  suddenly  occurring 
strabismus,  that  there  is  not  some  cerebral  lesion.  During 
dentition,  certain  children  are  apt  to  squint."  This,  he 
thinks,"  '"  may  fairly  be  ascribed  to  cerebral  irritation."  j 
Duane,  in  his  chapter  upon  "  movements  of  the  eyeballs  and 
their  anomalies,"  in  De  Sehweinitz  and  ltaxtdall's  American 
Text-Book  of  Diseases  of  the  Eye,  Ear,  Throat  and  Nose  (p. 
511),  treating  of  paretic  and  spastic  squint,  says  "  spaam, 
which  is  much  less  frequent  than  paralysis,  is  due  to  irritative 
lesions  (meningitis,  etc.),  chorea,  epilepsy,  and  hysteria; 
rarely  is  idiopathic."'  Noyes,  .Morris  and  Oliver,  hick,  Nettle- 
ship  and  Swanzy,  so  far  as  revealed  by  a  glance  through  their 
respective  treatises  upon  diseases  of  the  eye,  make  no  men- 
tion of  the  subject  of  spastic  strabismus. 

In  Norris  and  Oliver's  System  of  Diseases  of  the  Eye,  Pari- 
naud,  treating  of  the  ocular  manifestations  of  hysteria,  con- 
siders at  some  length  the  "  anomalies  of  convergence  "  occur- 
ring in  this  condition.  If  we  would  understand  the  anomalies 
of  the  movements  of  the  eyes  in  hysteria,  we  must,  he  says, 
"'  consider  that  neither  muscles  nor  nerves,  but  nerve  centers, 
and,  indeed,  the  higher  centers,  are  affected — those  whereby 
the  movements  themselves  are  brought  into  unison  with  psy- 
chic action  "*;  and,  he  adds,  "  another  fact  connected  with  a 
study  of  hysterical  disorders  of  the  ocular  apparatus  is  that 
they  are  almost  always  of  the  nature  of  contractures,  even 
when  they  present  the  objective  characteristics  of  paralysis."  \ 
In  the  same  volume  (pp.  708  and  710),  Santos-Fernandez, 
writing  of  the  "  ocular  manifestations  in  influenza,"  mentions 
cases  of  paralysis  of  the  third  and  sixth  nerves  and  of  "  con- 
vergent strabismus  "  as  having  been  observed  in  this  affection, 
while  Culver,  in  the  chapter  upon  "  Anomalies  of  the  motor 
apparatus  of  the  Eye,"  says  "  Changes  in  the  centers  of  inner- 
vation as  primary  causes  of  strabismus  are  admissible  only  in 
certain  definite  cases,"  and,  again,  "  Convergent  strabismus 
may  be  due  also  to  a  spasm  of  convergence,  independently  of 
accommodation  and  refraction.  We  have  observed  cases  of 
this  kind  in  hysteria.  It  is  perfectly  admissible  that  the 
same  phenomenon  is  produced  in  consequence  of  other  irri- 
tations of  the  center  of  convergence."  § 

Briefly  described,  the  ease  which  I  wish  to  report  is  as  fol- 
lows: 

A  little  girl,  seven  years  of  age,  convalescing  from  a  pro- 
nounced attack  of  influenza,  a  marked  feature  of  which  had 
been  persistent  and  severe  headache,  and  during  the  course 
of  which  an  otitis  media  had  developed  in  the  right  ear,  com- 
plained of  diplopia,  and  on  the  following  day  exhibited  an 
evident  squint.     At  the  request  of  the  attending  physician. 


*  Text-Book  of  Ophthalmology,  p.  576. 
f  Diseases  of  the  Eye,  p.  553. 
t  Vol.  IV,  p.  T54. 
§  Op.  cit.,  p.  100. 


Dr.  W.  D.  Booker,  1  saw  the  case  on  the  second  or  third  day 
after  the  squint  manifested  itself. 

There  was  present  at  this  time,  m  butli  distant  and  near 
vision,  a  very  decided  convergent  squint  of  the  left  eye. 
There  were  no  signs  of  paresis  of  either  rectus  externus — 
each  eye  could  be  rotated  outward  farther  than  is  commonly 
possible,  and  neither  the  extent  of  the  squint  nor  the  dip- 
lopia was  influenced  by  the  direction  in  which  the  head  or  the 
eyes  were  turned.  The  pupils  were  of  normal  size  and  there 
were  no  signs  of  either  paralysis  or  spasm  ol'  I  he  ciliary 
muscles.  The  ophthalmoscope  revealed  a  hypermetropia  of 
rather  more  than  2  D.,  and,  as  1  had  previously  performed  a 
tenotomy  upon  the  little  patient's  mother  for  a  pronounced 
esophoria,  1  concluded  that  the  influenza  had  been  the  straw 
which  had  broken  the  camel's  back,  and  developed  a  concom- 
itant squint  in  a  child  who  had,  probably,  inherited  insuffi- 
ciency of  the  external  recti  muscles  and  who  was  decidedly 
hypermetropic.  That  the  trouble  would  be  overcome  without 
glasses  or  an  operation  seemed  to  me  highly  improbable.  Dr. 
Booker  had  already  prescribed  iron  and  quinine  and  a  nour- 
ishing diet,  and  the  general  condition  of  the  patient  was  im- 
proving from  day  to  day. 

At  my  second  visit,  four  days  later,  although  the  mother 
reported  that  the  eyes  had  been  straight  at  times  during  this 
interval  (?),  I  found  the  squint  unchanged  except  that  it 
showed,  perhaps,  a  greater  tendency  to  alternate.  Thinking 
that  suppression  of  the  accommodation  might  favorably  influ- 
ence the  squint,  I  directed  a  two-grain  solution  of  atropia  to 
be  dropped  into  the  eyes  twice  a  day.  Two  days  subse- 
quently, the  eyes  being  thoroughly  under  the  influence  of 
the  atropia,  the  squint  seemed  somewhat  less  marked.  My 
next  visit  was  five  days  after  this,  and,  to  my  gratification,  I 
then  found  no  trace  of  the  squint  remaining.  Not  only  so, 
but  even  with  the  cover  test  it  showed  no  disposition  to  recur, 
and  an  esophoria  for  distance  of  only  four  degrees  was  shown 
by  the  Maddox  rod.  A  decided  change  for  the  better  in  the 
general  condition  of  the  patient  was  also  evident. 

After  another  interval  of  four  days,  the  eyes  meantime  hav- 
ing remained  quite  straight,  the  atropia  was  discontinued, 
although,  I  confess,  I  still  had  serious  misgivings  as  to  what 
would  occur  when  the  ciliary  muscles  began  to  regain  thru 
activity.  However,  my  apprehension  proved  to  be  ground- 
less, for  a  week  elapsed  without  any  recurrence  of  the  squint, 
by  which  time  she  had  recovered  her  power  of  accommodation 
sufficiently  to  be  able  to  read  ordinary  print.  The  Maddux 
rod  now  showed  an  esophoria  for  distance  of  only  3°,  while, 
more  noteworthy  still,  the  vertical  diplopia  test  showed  at 
12"  a  so-called  exophoria  of  4° — a  practically  normal  muscle 
balance.     Since  then  the  eyes  have  given  no  further  trouble. 

A  few  days  since  (April  26th),  nearly  two  months  having 
elapsed  since  the  disappearance  of  the  squint,  the  muscle  bal- 
ance was  tested  witli  the  following  result: 

Esophoria  20'=  1°      )  ^    ,  ,     , 
•nt    L  ,     •    „„,      l  Rod  test. 

No  hyperphoria  20       I 

Exophoria  12"  =  1°  (Vertical  diplopia  test). 
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That  the  squint  in  this  case  was  a  purely  spastic  one,  due, 
doubtless,  to  an  irritation  (of  influenzal  origin)  of  the  inner- 
vation center  which  controls  the  associated  action  of  the  in- 
ternal recti  muscles,  is.  in  my  judgment,  not  open  to  question. 
Had  it  been  a  concomitant  squint,  precipitated  by  the  attack 
of  influenza,  as  I  at  first  supposed,  it  might,  indeed,  have 
disappeared  under  the  influence  of  the  atropia  and  with  the 
improvement  in  the  patient's  general  condition;  hut,  under 
such  circumstances,  a  normal  muscle  balance  would  certainly 
not  have  been  reestablished  in  the  space  of  a  few  days,  as 
actually  happened.  On  the  contrary,  a  marked,  and  prob- 
ably persistent,  esophoria  would  certainly  have  been  encoun- 
tered. 

As  to  abductor  paresis,  I  have  already  said  there  were  no 
signs  whatever  pointing  in  this  direction;  but,  apart  from  this 


fact,  the  rapid  return  of  the  lateral  muscles  to  a  condition  of 
practical  orthophoria,  is  as  little  consistent  with  this  view  of 
the  case  as  it  is  with  the  view  that  the  squint  was  a  concom- 
itant one. 

An  incomplete  search  through  the  literature  of  the  subject 
has  revealed  only  one  case  which  bears  a  close  resemblance 
to  my  own.  In  the  Archives  of  Pediatrics,  Vol.  1,  p.  634,  Dr. 
Samuel  S.  Adams,  of  Washington,  reports  an  interesting  case 
of  convergent  strabismus  as  a  sequela  of  diphtheria,  in  which 
paresis  of  the  external  recti  muscles  was  excluded,  and  which 
he  attributed  to  "  a  spasm  or  over-action  of  the  internal  rec- 
tus "  due  to  an  irritation  of  the  center  of  ocular  adduction. 
The  squint  disappeared  completely  within  a  few  days  of  its 
onset. 
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XOTES  OX  NEW  BOOKS. 

Surgical  Pathology  and  Therapeutics.  By  Johtj  Collins  War- 
rex,  M.  D.,  LL.  D.,  Professor  of  Surgery  in  Harvard  Univer- 
sity; Surgeon  to  the  Massachusetts  General  Hospital.  Sec- 
ond edition.     (Philadelphia:    IT.  B.  Saunders,  1900.) 

The  writings  and  reputation  of  the  author  of  this  much- 
needed  book  are  sufficient  to  warrant  a  scientific,  practical  and 
very  useful  work  on  surgical  pathology.  His  physiological  and 
pathological  knowledge  combined  with  his  great  experience  in 
teaching  are  evident  throughout  the  book.  These  make  it  not 
only  a  valuable  test-book  but  also  a  reference-book  because  of 
the  thoughtful  combination  of  physiological  and  pathological 
knowledge  with  a  fairly  extensive  use  of  historical  and  bio- 
graphical references.  There  is  a  great  present  need  of  this 
book,  which  will  be  a  guide  to  workers  and  a  model  on  which 
future  writers  may  build — adding  here  and  there  a  few  innova- 
tions in  methods,  if  not  in  materials. 

The  new  edition  differs  from  the  first  one  only  in  the  addi- 
tion of  a  more  extensive  appendix  which  is  designed  to  act  as 
a  clinical  guide  in  working  up  surgical  cases.  It  also  contains 
what  is  not  commonly  found  in  surgical  works — an  article  which 
may  bring  it  into  the  hands  of  the  dental  surgeon.  This  is  a 
very  useful  section  on  the  bacteriology  of  the  mouth  and  how- 
to  prepare  for  filling  teeth. 

bacteriology  may  be  considered  completely  treated  when  we 
add  to  the  detailed  work  on  bacteriological  technique  and  sur- 
gical bacteria  of  the  main  body  of  the  book,  the  appended 
bacteriology  of  the  skin,  pleura,  joints,  bladder,  eye,  ear  and 
nose,  and  a  paragraph  on  bacteriological  examinations. 

Omissions  made  in  the  original  are  supplied  in  the  appendix. 

It  was  a  notable  oversight  in  the  first  edition  not  to  speak  of 
one  of  the  most  important  of  the  surgical  bacteria,  the  Bacillus 
Aerogenes  Capsulatus  (Welch),  and  the  omission  of  the  Uono- 
coccus  as  a  cause  of  peritonitis.  This  has  been  rectified  in  the 
appendix  and  the  Pneumococcus  and  Typhoid  bacillus  are  given 
more  scope  as  surgical  bacteria. 

A  valuable  introduction  to  the  article  on  inflammation  is  given 
in  Chap.  Ill  on  Hyperemia  in  which  the  relationship  between 
physiology  and  pathology  is  clearly  brought  out. 

The  chapter  on  inflammation  is  a  type  of  the  work,  being 
eminently  practical  and  scientific.  The  references  t"  works  on 
the  subject  are  full  but  not  too  extensive. 

It   is    worthy    of    note    that   after    reviewing-    so    usefully    and 


thoroughly  the  writings  of  those  most  worthy  of  quotation  the 
author  ends  his  chapters  with  his  own  healthy  view  of  the 
subjecf . 

Infective  inflammation  is  dealt  with  in  three  chapters.  This 
differs  from  the  simple  form  in  that  it  is  due  to  bacteria  and 
spreads,  usually  ending-  in  suppuration.  The  etiology  is  in- 
cluded with  some  practical  points  on  invasion  of  tissues.  Un- 
der the  same  head  comes  Acute  Osteomyelitis  with  a  very  useful, 
complete  description  of  the  local  action  of  the  infective  process. 
The  various  causative  agents  and  their  differences  in  action 
with  the  change  in  the  part  acted  on  are  noteworthy.  Repair 
is  sharply  separated  from  inflammation,  as  it  should  l>c  The 
nervous  theory  of  shock  gits  greatest  credit  after  a  historical 
review  of  the  subject. 

In  five  chapters  the  author  gives  a  clear  portrayal  of  the 
fevers  of  surgery,  the  physiological  basis  preceding  the  patho- 
logical condition  being  first  described.  Traumatic*  Aseptic  and 
Urethral  Fevers,  Septicaemia,  Pyaemia  and  Erysipelas  come  under 
this  head.  Tetanus  is  thoroughly  treated  of  in  a  special  chap- 
ter; its  bacteriology  and  treatment  by  antitoxins  being  described 
in  other  chapters. 

Tuberculosis  of  bone  is  well  handled — the  manifold  patholog- 
ical appearances  and  clinical  pictures  being  given  in  a  concise, 
yet  complete  manner.  The  experimental  work  stands  forth 
promiently — Cheyne  and  Krause  getting  credit  for  much  good 
work. 

Under  tuberculosis  of  joints  Warren  very  properly  adheres  to 
Cheyne's  view  that  there  are  two  forms,  one  beginning  in  the 
joint,  another  being  primary  in  the  bone.  In  the  treatment  of 
abscesses  the  healing  power  of  iodoform  is  asserted. 

Chapter  XXVI  deals  with  tuberculosis  of  the  soft  parts,  in- 
eluding  the  peritoneum,  glands  and  genito-urinary  tract.  Dis- 
eases of  bone  have  a  special  chapter  and  include  all  of  the  dis- 
eases not  dealt  with  under  the  headings  Osteomyelitis,  Tubercu- 
losis, and  Tumors  of  Bone — there  are  many  of  them.  Osteo- 
psathyrosis, Senile  Atrophy  and  Osteoporosis  are  said  to  denote 
closely  allied  conditions  of  bone,  the  absorption  of  the  bone 
being  due  to  "  lacunar  absorption."  Neuroparalytic  Atrophy, 
that  due  to  the  pressure  of  aneurisms  and  to  malignant  growths, 
is  included  under  the  heading  Osteoporosis.  Nearly  all  known 
diseases  of  bone  are  included  in  this  chapter. 

It  is  remarkable  how  the  author  has  managed  to  include  all 
the  practical  points  of  surgical  pathology  in  some  way,  leaving 
out  no  important  ones.  If  not  found  in  their  natural  places 
they  turn  up  somewhere  else. 

There  is  nothing  of  special  note  in  the  chapter  on  Tumors. 
The  classification  is  the  simplest  possible.  Endothelioma  is 
classed  with  Carcinoma;  yet,  when  writing  about  Sarcoma,  it  is 
shown  how  the  endothelial  tumors  are  closely  related  to  them. 
The  theories  of  tumor-formation  are  discussed,  especially  the 
parasitic  theory,  which  still  remains  not  proven. 

In  describing  Sarcoma  and  Carcinoma  each  organ  and  locality 
of  the  body  is  taken  up  in  order,  with  its  peculiar  tumor 
growths.  The  use  of  the  Mixter  punch  in  settling  the  question 
of  malignancy  of  a  new  growth  might  be  criticised. 

Besides  the  surgical  treatment  of  Carcinoma  the  author  is 
not  sure  but  that  something  may  develop  from  the  work  on  the 
injections  of  cancroin — extracted  from  cancer  cells  as  recom- 
mended by  Adamkiewicz. 

\  Eew  drawings  of  macro-  and  miero-scopic  aspects  of  tumors 
are  given  but  no  special  merit  is  noted  in  the  illustrations. 

The  appendix  has  been  written  to  fill  in  what  did  not  tit 
well  in  the  main  body  of  the  book  and  to  give  the  special  bac- 
teriology of  various  localities  and  organs. 

It  is  well  that  it  was  added,  if  for  no  other  reason  than  the 
addition  of  a  useful  article  on  peritonitis.  The  old  edition  only 
alludes  to  peritonitis  of  tubercular  origin. 
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Here  too  are  added  certain  good  points  on  pathological  tech- 
nique and  clinical  microscopy  and  corrections  are  made  of  over- 
sights in  the  main  body  of  the  book.  Subjects  not  usually 
treated  of  in  surgical  text-books  are  here  brought  forward. 

In  the  chapter  on  Scientific  Aids  to  Surgical  Diagnosis,  which 
is  a  rather  overcrowded  article,  after  insisting  that  the  sur- 
geon should  know  enough  of  laboratory  methods  to  be  able  to 
say  which  of  them  can  give  him  positive  results  in  case  a  speci- 
men is  sent  for  examination,  he  refers  to  some  tilings  to  be 
learned  from  blood-examinations;  gives  some  points  in  bacterio- 
logical technique,  and  speaks  of  the  necessity  for  animal  inocu- 
lation. In  this  chapter  a  great  number  of  bacteriological  data, 
urinary  symptoms  and  findings  are  crowded  together  in  marked 
contrast  to  l lie  clearer  writing  of  the  original  edition. 

To  the  Rontgen  rays  is  devoted  a  special  article  describing 
their  value  in  detecting  fractures,  foreign  bodies,  calculi,  etc. 
Their  advantages  and  disadvantages  are  referred  to,  and  several 
illustrations  are  added. 

Chapter  11  deals  with  the  surgical  bacteriology  of  the  skin, 
and  treats  of  wound-infection  and  disinfectants  in  a  brief  and 
practical  manner.  Useful  points  in  technique,  such  as  the  prep- 
aration of  ligatures,  of  the  patient,  of  instruments,  of  the  sur- 
geon, and  the  treatment  of  the  wound,  not  included  in  the  orig- 
inal are  found  here.  Serum  therapy  is  also  dealt  with  in  its 
relation*  to  tuberculosis,  tetanus,  syphilis  and  streptococcus  in- 
fections. 

The  contents  of  the  whole  volume  are  of  the  greatest  value, 
and  the  matter  is  presented  in  a  very  interesting  manner  by 
one  who  is  a  master  and  teacher. 

The  Medical  Annual  and  Practitioner's  Index,  1900.  (J.  Wright 
&  Co.,  Bristol,  and  E.  B.  Treat  &  Co.,  New  York.) 

The  present  number,  the  eighteenth  of  its  publication,  is  well 
up  to  the  standard  of  previous  years.  In  recently  noting  the 
Synoptical  Index  of  this  work  for  the  years  1887-1898  we  com- 
mented on  its  valuable  features.  The  extracts  and  notes  of  ar- 
ticles are  usually  well  made,  some  of  them  giving  the  important 
points  more  clearly  than  they  are  given  in  the  original  articles. 
Special  attention  may  be  drawn  to  the  section  on  Malarial 
Fever,  bj-  Major  Ronald  Iioss.  It  gives  an  excellent  short  ac- 
count of  the  recent  work  on  that  subject.  Colonel  Keith  Hatch 
contributes  an  interesting  article  on  Mycetoma  which  is  well 
illustrated.  To  those  who  have  used  the  Annual  its  good  points 
are  well  known.  It  may  be  recommended  to  those  who  do  not 
know  it  as  being  helpful  in  many  ways. 

Pye's  Surgical  Handicraft.  Fourth  edition,  revised  and  en- 
larged, by  Bertram  Rogers,  M.  D.  (John  Wriyht  &  Co.,  Bris- 
tol, 1900.) 

It  is  a  pleasure  to  see  another  edition  of  this  work,  eight 
years  having  elapsed  since  the  third  edition.  It  was  first  pub- 
lished by  the  late  Mr.  Pye,  in  1884,  and  some  words  of  his  orig- 
inal preface  regarding  the  title  of  the  work  may  be  quoted: 
"  Although  surgery  is  doubtless  becoming  more  scientific  day 
by  day,  nevertheless  it  will  never  cease  to  be  a  skilled  labor  nor 
will  surgeons  ever  cease  to  be  handicraftsmen."  His  object  in 
the  book  was  to  describe  the  details  of  surgical  work  from  the 
point  of  view  of  house  surgeons  and  "  dressers  "  in  the  surgical 
wards.  With  this  purpose  the  work  is  thoroughly  practical  and 
the  descriptions  are  plain  and  accurate.  At  the  time  when  one 
is  first  battling  with  the  many  difficulties  and  emergencies  that 
come  to  the  young  house  officer,  this  book  is  a  great  help.  There 
are  few  surgical  conditions  that  are  not  described  and  the  ad- 
vice given  is  usually  sound.  Every  senior  student  and  young 
graduate  will  find  this  work  useful.  We  speak  with  grateful 
remembrance  of  its  assistance  in  days  gone  by  when  one  dwelt 


with  the  fear  of  an  improperly  treated  emergency'  ever  before 
his  eyes. 

Injuries  to  the  Eye  in  their  Medico-Legal  Aspect,  by  S.  Baudry, 
M.  D.,  Professor  in  the  Faculty  of  Medicine,   University  of 
Lille,    France;    translated    from    the    original    by    Alfred 
James  Ostheimer,   Jr.,   M.  D.,  of  Philadelphia,  Pa.;  revised 
and   edited  by  Charles  A.  Oliveb,  A.  M.,  M.  1).,  Attending 
Surgeon  to  the  Wills  Eye  Hospital,  Ophthalmic  Surgeon  to 
the    Philadelphia    Hospital,    Member    of    the    American    and 
French    Ophthalmological    Societies,   etc.,    With   an    Adapta- 
tion of  the  Medico-Legal  Chapter  to  the  Courts  of  the  United 
States  of  America,   by  Charles  Slnkler,   Esq.,   Member  of 
the    Philadelphia    Bar.     (Philadelphia,    New    York,    Chicago: 
The  F.  A.  Dm  is  Company,  Publishers,  1900,  pp.  X-161.     Price 
$1.) 
It  is  not  long  since  that  we  had  the  pleasure  of  perusing  an- 
other of  Prof.  Baudry's  contributions,  "  Simulated  Blindness  "  in 
The  System  of  Diseases  of  the  Eye,  by  Norris  and  Oliver  (Vol. 
IV  I,  and  perhaps  the  Lille  professor  is  best  known  to  many  of 
his  American  readers  as  one  of  the  contributors  to  that  stand- 
ard work  on  ophthalmology. 

American  ophthalmologists  seem  to  be  less  familiar  nowadays 
than  formerly  with  what  is  going  on  in  the  domain  of  French 
ophthalmology,  a  condition  of  affairs  which  is  to  be  attributed 
to  the  fact  that  in  this  branch  of  medicine  more  than  ever  be- 
fore inspiration  is  being  drawn  from  Germany.  We  should 
not  forget,  however,  what  de  Wecker,  Panas,  Landolt  and  Mey- 
er have  done  and  that  they  are  still  working  at  the  very  front. 
The  object  of  Professor  Baudry's  work  is  to  equip  the  ophthal- 
mologist with  a  medico-legal  knowledge  of  injuries  to  the  eye. 
It  is  surprising  that  ophthalmic  literature  is  so  poor  in  infor- 
mation of  this  character.  The  author  has  collected  his  personal 
observations  and  compiled  the  reports  and  published  conclu- 
sions of  others  upon  this  subject.  It  is  a  short  work  consisting 
of  scarcely  one  hundred  and  fifty  pages  and  is  full  of  practical 
information.  The  contents  will  not  strike  one  as  being  some- 
thing which  is  entirely  new,  for  the  clinical  facts,  at  least,  with 
which  every  page  is  full,  are  all  old  stories  and  form  part  of 
the  mental  equipment  of  every  experienced  ophthalmologist. 
The  book  will  be  useful,  however,  because  it  contains  these 
clinical  facts  condensed  and  so  arranged  as  to  form  what  may 
be  regarded  as  a  distinct  and  important  chapter  in  ophthal- 
mology, "  Eye  Injuries."  It  is  needless  to  say  that  such  a  pre- 
sentation of  the  subject  leaves  a  clear  impression. 

In  its  application  to  the  legal  status  or  value  of  an  injury  to 
the  eye  it  is  to  be  hoped  that  the  work  will  be  found  useful, 
though  we  doubt  whether  it  can  be  regarded  as  a  preeminently 
valuable  guide  to  the  expert  in  estimating  accurately  the  dam- 
age caused  by  the  injury  to  the  individual.  Such  a  work  we 
think  ought  to  contain  more  clinical  records  with  the  legal 
points  to  which  they  give  rise,  and  should  be  illustrated  by  per- 
tinent cases  with  their  legal  conclusions  or  decisions. 

It  is  divided  into  four  parts:  1.  "  Traumatic  Lesions  of  the 
Ocular  Adnexa."  2.  "  Traumatic  Lesions  of  the  Eyeballs."  3. 
"  Simulated  or  Exaggerated  Affections  of  the  Eye."  4.  "  Medico- 
Legal  Expert  Testimony." 

We  look  upon  Part  Third,  which  treats  of  a  theme  on  which 
Baudry  is  a  recognized  authority,  as  the  best  in  the  book;  that 
is,  from  a  medico-legal  point  of  view.  Professor  Jacquey,  of 
Lille,  has  contributed  the  legal  portion  of  the  last  chapter,  which 
is  to  the  point  and  is  an  epitome  of  the  principles  which  gov- 
ern opinion-evidence  and  will  be  found  to  contain  what  every 
practitioner  of  medicine  should  know. 

In  conclusion  we  are  happy  to  bear  witness  to  the  readable- 
ness  of  Doctor  Ostheimer's  translation  and  to  this  further  token 
of  the  industry  of  Doctor  Oliver,  the  editor. 

E.  L.  R. 
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GENERAL  STATEMENT. 

The  Medical  Department  of  the  Johns  Hopkins  University  was  opened  for  the  instruction  of  students  October.  L893.  This  School  of  Medicine  Is  an  In- 
tegral and  coordinate  part  of  the  Johns  Hopkins  University,  and  it  also  derives  great  advantages  from  its  close  affiliation  with  the  Johns  Hopkins  Hos- 
pital. The  required  period  of  study  for  the  degree  of  Doctor  of  Medicine  is  four  years.  The  academic  year  begins  on  the  first  of  October  and  ends  the 
middle  of  June,  with  short  recesses  at  Christmas  and   Easter.     Men  and  women  are  admitted  upon  the  same  terms. 

In  the  methods  of  instruction  especial  emphasis  is  laid  upon  practical  work  in  the  Laboratories  and  in  the  Dispensary  and  Wards  of  the  Hospital. 
While  the  aim  of  the  School  is  primarily  to  train  practitioners  of  medicine  and  surgery,  it  is  recognized  that  the  medical  art  should  rest  upon  a  suitable 
preliminary  education  and  upon  thorough  training  in  the  medical  sciences.  The  first  two  years  of  the  course  are  devoted  mainly  to  practical  work,  com- 
bined with  demonstrations,  recitations  and.  when  deemed  necessary,  lectures,  in  the  Laboratories  of  Anatomy,  Physiology  Physiological  Chemistry 
Pharmacology  and  Toxicology,  Pathology  and  Bacteriology  During  the  last  two  years  the  student  is  given  abundant  opportunity  for  the  personal  study 
of  cases  of  disease,  his  time  being  spent  largely  in  the  Hospital  Wards  and  Dispensary  and  in  the  Clinical  Laboratories.  Especially  advantageous  for 
thorough  clinical  training  are  the  arrangements  by  which  the  students,  divided  into  groups,  engage  in  practical  work  in  the  Dispensary,  and  throughout 
the  fourth  year  serve  as  clinical  clerks  and  surgical  dressers  in  the  wards  of  the  Hospital. 

REQUIREMENTS  FOR  ADMISSION. 

As  candidates  for  the  degree  of  Doctor  of  Medicine  the  school   receives: 

1.  Those  who  have  satisfactorily  completed  the  Chemical-Biological  course  which  leads  to  the  A.  B.  degree  in  this  university. 

2.  Graduates  of  approved  colleges  or  scientific  schools  who  can  furnish  evidence:  (a)  That  they  have  acquaintance  with  Latin  and  a  good  reading 
knowledge  of  French  and  German;  ihi  That  they  have  such  knowledge  of  physics,  chemistry,  and  biology  as  is  imparted  by  the  regular  minor  courses  given 
in  these  subjects  in  this  university. 

The  phrase  "a  minor  course."  as  here  employed,  means  a  course  thai  requires  a  year  for  its  completion.  In  physics,  four  class-room  exercises  and 
three  hours  a  week  in  the  laboratory  are  required;  in  chemistry  and  biology,  tour  class-room  exercises  and  five  hours  a  week  in  the  laboratory  in  each 
subject. 

3.  Those  who  give  evidence  by  examination  that  they  possess  the  general  education  implied  by  a  degree  In  arts  or  in  science  from  an  approved 
college  or  scientific  school,  and  the  knowledge  of  French,  German,  Latin,  physics,  chemistry,  ami  biology  above  Indicated. 

Applicants  for  admission  will  receive  blanks  to  be  filled  out  relating  to  their  previous  courses  of  study. 

They  are  required  to  furnish  certificates  from  officers  of  the  college  or  scientific  schools  where  they  have  studied,  as  to  the  courses  pursued  in  physics, 
Chemistry  and  biology.  If  such  certificates  are  satisfactory,  no  examination  in  these  subjects  will  be  required  from  those  who  possess  a  degree  in  arts  or 
science  from  an  approved  college  or  scientific  school. 

Candidates  who   have  not   received   a  degree  in  arts  or  in   science   from   an   approved  college  or  scientific   school    will   be  required   (1)   to  pass,   at    the 

beginning  of  the  session   in  October,  the  matriculation   examination    for  admission  to  the  collegiate  department   of  the  Johns  Hopkins  University,   i'-'i  then 

--  examinations  equivalent  to  those  taken  by  students  completing  the  Chemical-Biological  course  which  leads  to  the  A.  B.  degree  in  this  University, 

and  (3)  to  furnish  satisfactory  certificates  that  they  have  had  the  requisite  laboratory  training  as   si Ifled   above.     It    is   expected  that  only   in   very   rare 

Instances  will  applicants  who  do  not  possess  a  degree  in  arts  or  science  be   able  to  meet  these  requirements  Cor  admission. 

Bearers  and  special   workers,  not  candidates  for  a   degree,    will   be  received  at   the  discretion  of  the  Faculty. 

ADMISSION  TO  ADVANCED  STANDING. 
Applicants  for  admission  to  advanced  standing  must  furnish  evidence  (li  that   the  foregoing  terms  of  admission   as   regards  preliminary   training  have 

been  fulfilled,   (2)  that  courses  equivalent   in  kind  and  amonnl    to   those  given  lure,   pr ling  that   year  of  the  course  for  admission  to  which  application 

is  made,   have  been  satisfactorily   completed,   and   '"i   must    pass  examinations  at  the  beginning  of  the  session  In  October  In  all  the  subjects  that  have  been 
already  pursued  by  the  class  to  which  admission  is  sought.     Certificates  of  standing  elsewhere  cannot   be  accepted  In  place  of  these  examinations. 

SPECIAL  COURSES  FOR  GRADUATES  IN   MEDICINE. 

Since  the  opening  of  the  Johns  Hopkins  Hospital  In  1889,  com  ion    have   been   offered   to  graduates   in   medicine.    The   attendance  upon 

these  courses  has   steadily   increased  with  each  sin ding  year  and    indicates   gratifying  appreciation  of   the   special   advantages  here  afforded.     With   the 

completed  organization  of  the  Medical  School,  it   was  found   necessary   to  give   the  courses   Intended    especially   for   physicians   at   a   later   period   of  the 

academic  year  than  that  hitherto  selected.     It  is.   however,  believed  that    the  period   now  chosen    for   this   purpose   is   mor nvenient   for  the  majority   of 

those  desiring  to  take  the  courses  than  the  former  one.    The  special  courses  of   instruction  for   graduates   i di   in.    are   no*   given   annually   during  the 

months  of  May  and  June.  During  April  there  is  a  preliminary  curse  in  Normal  Histology.  These  courses  are  in  Pathology,  Bacteriology.  Clinical  Micro- 
General  Medicine.  Surgery",  Gynecology,  Dermatology.  P  idren,  Diseases  of  the  Nervous  System,  i  :.nn  I  unary  Diseases,  Laryngology 
and  Rhlnology,  ami  Ophthalmology  and  Otology.  The  instruction  is  intended  to  meet  the  requirements  of  practitioners  of  medicine,  and  is  almost  wholly 
of  a  practical  character.  It  includes  laboratory  courses,  demonstrations,  bedside  teaching,  and  clinical  instruction  in  the  wards,  dispensary,  amphitheatre, 
and  operating-rooms  of  the  Hospital.  These  courses  are  ..pen  to  those  who  have  taken  a  medical  degree  and  who  give  evidence  satisfactory  to  the 
•everal  Instructors  that  they  are  prepared  to  profit  by  till  oppot  red.  The  number  of  students  who  can  be  accommodated  in  some  of  the 
practical  courses  is  necessarily  limited.    For  these  the  places  are  assigned  according  to   the  date   of  application. 

During  October  a  select  number  of  physicians  will  be  admitted  'ass  for  the  study   of   the    Important    tropical   diseases  met   with   In    this 

region. 

The  Annual   Announcement  and  Catalogue  will   be   sent    upon   application.     Inquiries  should  be  addressed  to  the 

REGISTRAR  OF  Till'.  JOHNS   HOPKINS  MEDICAL  SCHOOL,  BALTIMORE. 
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Although  the  subject  which  I  have  chosen  for  this  lecture 
relates  for  the  most  pari  to  infrequent  affections,  the  scientific 
and  practical  interest  attaching  to  them  is  consideral 
raried.     Many  instances  of  the  presence  of  free  gas  in  parts 


Delivered  before  the  Massachusetts  Medical  Society.  June   12, 
1900. 


of  the  body  where  n  does  Dot  normally  occur  and  in  a 
tion  with  various  diseases  were  recorded  by  writers  of  past 
<  'in  uries  a  ad  were  even  then  the  subject  of  much  speculation. 
The  discussion  turned  generally  around  the  question  whether 
the  gas  was  atmospheric  air  or  the  result  of  putrefaction — a 
question  which  in  most  eases  could  be  solved  only  by  bacterio- 
logical examinations.  The  most  numerous  and  important  of 
such  examination;  have  been  made  during  the  last  decade 
and.  although   these  have  left    problems  still   unsolved,  they 

have  corrected  many  current  errors  and  have  shed  a  tl 1  of 

light  upon  conditions  which  were  Eormerly  among  the  most 
mysterious  in  pathology. 

While  it  has  been  demonstrated  that  various  bacteria  may 

be terned  in  producing  gas is  affections,  it  is  now  evidenl 

thai  the  bacillus  which  I  discovered  in  1891,  and  to  which  I 
gave  the  name  Bai  illn    a  psulat  us.  is  the  one  whose 

causative  agencj  is  best  established  and  mosl  Frequent!}  in 
action.  What  I  shall  say  will  relate  mainly  to  this  micro- 
organism and  it-  pal  biogenic  effects. 

Historical.  -  As  a  certain  amount  <  m oin 


186 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


[No.  114. 


the  dates  of  the  first  publications'  on  this  bacillus  exists  in 
foreign  literature  on  this  Bubject,  it  may  be  well  to  state  thai 
I  reported  my  observations  in  November,  1891,  to  the  Johns 
Hopkins  Hospital  Medical  Society  and  that  the  full  report  of 
these  observations  and  of  the  characters  of  the  bacillus  was 
published  in  July-August,  1892,  by  Dr.  Nuttall  and  myself.3 
E.  Fraenkel's  first  publication  '  was  a  short  preliminary  one 
which  appeared  in  January.  1893,  and  was  followed  in  the 
same  year  by  his  valuable  monograph  on  gaseous  phlegmons." 
In  August,  1893,  one  year  after  the  publication  of  the  paper 
by  Nuttall  and  myself,  appeared  simultaneously  the  interest- 
ing article-  of  P.  Ernst  '  and  of  Graham,  Steward  and  Bald- 
win' on  foamy  organs.  Early  in  1894  Mann  published  from 
my  laboratory  an  observation  of  emphysematous  gangrene 
caused  by  Bacillus  aerogenes  capsulatus,8  and  in  January, 
1896,  Dr.  Flexner  and  i  published  an  extensive  paper  report- 
ing twenty-three  human  eases,  including  not  only  six  personal 
observations  of  emphysematous  gangrene  but  also  examples  of 
submucous  gas-cysts,  pneumoserositis,  and  various  other  path- 
ogenic manifestations  of  this  bacillus.'  In  July,  1895,  ap- 
peared GoebeFs  preliminary  communication,"  and  in  the  fol- 
lowing year  his  full  paper  on  the  bacillus  of  foamy  organs." 
Of  the  subsequent  records  the  most  numerous  and  valuable 
have  appeared  in  this  country,  although  they  appear  to  be 
little  known  to  most  European  writers.'"     I  shall  have  occasion 


-  Levy's  description  in  1891  (Deutsche  Ztschr.  f.  Chirurg., 
XXXII)  of  "  kleine,  feine "  bacilli,  cultivated  from  a  gaseous 
abscess  and  growing  in  long  threads  and  chains  only  at  body 
temperature  and  cultivable  only  in  the  first  generation,  without 
animal  experiments,  cannot  be  accepted  as  an  identification  of 
B.  aerog.  capsulatus,  or  indeed  be  readily  reconciled  with  its 
characters. 

*  Bulletin  of  the  Johns  Hopkins  Hospital,  1892,  III,  p.  81. 

'  Centralbl.  f.  Bakter.,  XIII,  p.  13. 

s  Ueber  Gasphlegmonen.     Hamburg  u.  Leipzig,  1893. 

"  Virchow's  Archiv,  CXXXIII,  p.  308. 

T  Columbus  Med.  Journ.,  XII,  p.  55. 

8  Annals  of  Surgery,  XIX,  p.  187. 

"  Journal  of  Experimental  Medicine,  1896,  I,  p.  5. 

10  Centralbl.  f.  allg.  Path.  u.  path.  Anat.,  VI,  p.  465. 

11  Jahrb.  d.  Hamburgischen  Staatskrankenanstalten,  IV. 

12  Thus  v.  Hibler  in  1899  (Centralbl.  f.  Bakt.,  XXV,  p.  513  et 
seq.),  in  an  elaborate  study  of  pathogenic  anaerobes,  is  entirely 
ignorant  of  our  work  and  that  of  other  American  investigators  on 
B.  aerog.  capsulatus.  The  information  of  Hitschmann  and  Lin- 
denthal  (Sitzungsb.  d.  k.  Akad.  d.  Wiss.,  Math.-Naturw.  CI.,  Wien, 
1899,  CVIII,  Heft  3,  Abth.  Ill,  p.  67)  on  the  American  work  is 
secondhand  and  both  incomplete  and  inaccurate,  in  these  respects 
being  in  unfavorable  contrast  to  that  of  Muscatello,  assisted  by 
Gangitano  (Riforma  Med.,  1900,  II,  p.  508  et  seq.),  who  write  also 
on  the  subject  of  emphysematous  gangrene.  Knowledge  of  Bacil- 
lus aerogenes  capsulatus,  under  the  name  "  Bacillus  perfringens  " 
(Veillon  and  Zuber),  has  begun  to  appear  in  Prance  in  the  last 
two  years,  but  without  evidence  of  acquaintance  with  the  Ameri- 
can publications.  Even  allowing  for  the  great  difficulties  in 
keeping  pace  with  the  literature  of  any  subject  in  medicine,  a 
decade  would  certainly  seem  sufficient  for  the  light  to  penetrate 
even  into  dark  places. 


to  refer  later  to  many  of  these  publications,  among  which 
those  of  Dunham,  Dobbin,  Norris,  Bloodgood.  Howard, 
Xicholls,  and  Pratt  and  Fulton,  may  here  be  mentioned  as 
especially  valuable. 

Nomenclature. — Dr.  Fraenkel  has  kindly  favored  me  with 
cultures  of  the  bacillus  which  he  isolated  from  gaseous  phleg- 
mons and  to  which  he  gave  the  name  "  Bacillus  phlegmones 
emphysematosa5."  There  can  be  no  question  whatever  but 
that  his  bacillus  is  identical  with  our  Bacillus  aerogenes  capsu- 
latus, a  point  upon  which  we  are  both  agreed,  and  which  is 
also  made  certain  by  Goebel's  studies  under  Fraenkel's  super- 
vision. According  to  the  generally  accepted  principles  of  the 
nomenclature  of  zoological  and  botanical  species,  the  name 
'•  Bacillus  aerogenes  capsulatus,"  as  being  the  first  one  ap- 
plied, should  be  preferred  to  that  of  Bacillus  phlegmones 
emphysematosa3.  It  is,  moreover,  as  pointed  out  by  Musca- 
tello, not  open  to  the  objection  of  implying  exclusive  relation- 
ship to  a  single  disease,  as  is  the  case  with  Fraenkel's  designa- 
tion of  the  bacillus.  As  a  matter  of  fact,  as  we  shall  see,  the 
capacity  to  produce  gaseous  phlegmons  is  only  one  of  many 
pathogenic  manifestations  of  Bacillus  aerogenes  capsulatus. 
Unfortunately  I  think  that  we  both  erred  against  the  canons 
of  botanical  nomenclature  in  using  a  trinomial  rather  than  a 
binomial  name  for  a  species.13 

( 'ha meters  of  Bacillus. — Since  our  first  publication  only  one 
material  addition  has  been  made  to  the  extended  description 
given  by  Welch  and  Nuttall  of  the  morphological  and  cultural 
characters  of  Bacillus  aerogenes  capsulatus  or  the  gas-bacillus 
as  I  shall  briefly  call  it."  Fraenkel  noted  the  presence  of 
spores  in  a  few  of  the  bacilli  growing  in  one  lot  of  agar  con- 
taining sodium  formate,  and  in  189?  Dunham '"  observed 
spores,  with  all  of  the  specimens  studied,  in  blood-serum  cul- 
tures, but  not  in  other  media. 

Our  further  studies  of  the  gas-bacillus  obtained  from  differ- 
ent sources  have  shown  a  moderate  range  of  variation  iu  some 
of  its  properties.  This  is  true  especially  of  spore-formation, 
rapidity  of  liquefaction  of  gelatine,  presence  of  capsules  and 
virulence. 


13  Migula,  who,  with  considerable  success,  has  attempted  to  re- 
form bacteriological  nomenclature,  has  given  the  binomial  names 
"  Bacterium  Welchii  "  to  Bacillus  aerogenes  capsulatus  and 
"  Bacterium  emphysematosum  "  to  Bacillus  phlegmones  emphyse- 
matosa? (System  der  Bakterien,  II,  pp.  392  and  383,  Jena,  1900). 
He  is,  however,  in  error  in  describing  this  organism  under  two 
different  names,  as  his  Bacterium  Welchii  and  Bacterium  emphy- 
sematosum are  identical. 

14  As  regards  these  characters  it  will  suffice  here  to  say  that  the 
microorganism  is  a  rather  coarse,  non-motile,  anaerobic  bacillus; 
stains  by  Gram;  grows  on  all  of  the  ordinary  culture-media  un- 
der anaerobic  conditions,  best  at  body  temperature,  but  also  at 
room  temperature;  liquefies  gelatine  slowly;  forms  spores  con- 
stantly according  to  the  race  and  the  culture-medium,  and  is 
capable  of  generating  gas  not  only  by  fermentation  of  sugars  but 
also  from  proteids.  The  full  description  of  the  characters  may 
be  found  in  Welch  and  Nuttall's  paper. 

15  Bulletin  of  the  Johns  Hopkins  Hospital.  1897.  VIII.  p.  68. 
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While  some  specimens  of  the  bacillus  seem  never  to  form 
spores  on  any  culture-medium,  others,  and  these  appeaT  to  be 

the  more  common,  do  so  occasionally,  especially  upon  blood- 
serum,  in  mannite  bouillon,  and  on  plain  agar.     In  animals 

inoculated  with  pure  cultures  we  have  not  observed  spore- 
bearing  bacilli. 

As  a  rule  the  bacillus  liquefies  gelatine  slowly  bul    so 

specimens  do  so  scarcely  at  all.  and  others  with  fair  rapidity. 
In  our  first  communication  we  noted  peptonization  and  soften- 
ing of  the  gelatine,  but  this  was  so  slow  and  slight  with  the 
particular  specimen  studied  that  we  then  preferred  to  class 
the  bacillus  among  the  non-liquefiers.  further  experience 
has  shown  that  the  bacillus  is  a  liquefier,  but  generally  a  slow- 
one. 

As  stated  in  our  original  article,  capsules  are  not  constantly 
present,  but  I  have  generally  found  no  difficulty  in  demon 
strafing  them  in  the  situations  and  by  the  method  described 
by  us.  and,  with  the  exception  of  Hitschmann  and  Lindenthal, 
most  other  investigators  have  been  able  to  demonstrate  cap- 
sules, when  these  are  searched  for  by  suitable  methods. 

While  the  bacillus  is  to  be  ranked  among  those  which  stain 
by  Oram,  it  is  sometimes  rather  noticeable  in  coverslips  from 
cultures  that  among  w7ell  stained  bacilli,  others  are  partly  or 
wholly  decolorized,  and  this  may  be  observed  in  members  of 
a  single  chain.  In  the  tissues  the  bacilli  stain  well  by  Gram. 
Differences  in  the  viability  of  cultures  were  pointed  out  in 
our  first  paper. 

It  sometimes  happens  that  original  cultures  from  human 
beings  show  only  a  feeble  growth,  with  relatively  weak  power 
of  gas-production,  while  subsequent  cultures,  especially  those 
obtained  after  passage  through  the  animal  body,  present  the 
usual  vigorous  growth  and  other  typical  characters.  Pratt 
and  Fulton.1"  from  a  typical  case  of  foamy  organs  with  gas 
throughout  the  body,  wen'  unable  to  cultivate  the  bacillus 
at  all.  although  twelve  anaerobic  culture  tubes  containing 
various  media  were  inoculated  from  different  parts  of  the 
body.  This  negative  result  they  attribute  to  the  fad  that 
the  body  had  lain  in  a  cold  storage  vault  for  sixteen  hours 
after  death,  an  explanation  which  has  some  support  in  an 
observation  previously  reported  by  Welch  and  Flexner,  but 
-till  seems  hardly  satisfactory,  as  under  like  conditions  the 
bacillus  has  been  often  cultivated. 

Lactose,  glucose  and  saccharose  are  all  fermented  by  the 
f$as-bacilliiB,  the  first  with  the  largest  production  of  gas  and 
the  last  with  the  smallest.  The  gas.  according  I"  Dunham's 
analyses,  is  composed  approximately  of  C,\  per  cent  hydrogen. 
88  per  cent  carbon  dioxide,  and  8  per  cent  of  a  residual  gas 
believed  to  lie  mainly  nitrogen.  It  has  no  foul  odor.  The 
amount  of  hydrogen  always  greatly  predominates  over  thai 
of  carbon  dioxide.  There  is  apparently  no  fermentation  of 
mannite,  at  least  the  gas  is  not  appreciably  more  than  in 
sugar-free  media. 

E.  Fraenkel  in  1893  was  the  first  to  demonstrate  the  etio- 
logical relation  of  thfi  gas-bacillus  to  gaseous  phlegmons,  our 


1  Boston  Med.  and  Surg.  Journ..  June  7,  ltton.  p.  Finn. 


previous  investigations  being  concerned  mainly  with  the  so- 
called  foamy  organs  (Schaumorgane)  and  the  presence  of  gas 
in  (he  blood,  our  results  being  confirmed  a  year  later  by  1'. 
Ernst.  Soon  after  Fraenkel's  publication  we  were  able  to 
confirm  his  discovery  of  the  causation  of  gaseous  phlegmons 
by  Bacillus  aerogenes  capsulatus,  and  to  repeat  with  like 
results  his  animal  experiments. 

Material  or  cultures  fresh  from  the  infected  body  are 
usually  highly  virulent  Eor  guinea-pigs,  pigeons  and  sparrows 
(E.  Fraenkel).  which  succumb  to  arpidly  spreading  local 
necrosis  of  the  tissues  with  abundant  development  of  gas.  the 
bacilli  invading  the  blood  during  life  only  in  small  numbers 
or  not  at  all.  There  is  more  or  less  bloody  oedema,  bul  other- 
wise little  inflammatory  reaction,  leukocytes  being  present 
usually  only  in  small  numbers  in  the  exudate.  Rabbits  and 
mice,  while  not  wholly  immune,  are  far  less  susceptible  than 
guinea-pigs  and  pigeons.  Dr.  Lanier  in  my  laboratory  in 
1896  succeeded  in  producing  typical  gaseous  phlegmons 
around  the  fractured  bones  of  rabbits  inoculated  intravenously 
with  pure  cultures,  and  Muscatello  has  obtained  the  same 
results.  There  are  considerable  differences  in  the  degree  of 
virulence  of  the  bacillus  even  in  fresh  cultures,  and  old  ones 
may  be  of  very  slight  virulence. 

One  of  the  most  interesting  and  valuable  tests  of  the  gas- 
bacillus  is  its  power  of  producing  gas  abundantly  in  the 
blood,  organs  and  tissues  of  rabbits  killed  a  few  minutes  after 
intravenous  injection,  a  power  not  possessed  by  colon  bacilli. 
The  differential  value  of  this  (est  is  as  great  as  that  of  cul- 
tures in  fermentation  lubes.  The  blood  and  tissues  of  the 
dead  rabbit  make  the  culture-medium,  the  body  of  the  animal 
takes  the  place  of  the  test  tube,  the  inoculation  is  an  aseptic 
one,  the  bacteria  are  spread  by  the  blood-current  and  the 
conditions  are  anaerobic.  This  procedure,  which  was  intro- 
duced by  Nuttall  and  myself  and  has  been  fully  described  by 
us.  we  have  found  useful  under  proper  precautions  in  isolating 
the  gas-bacillus,  in  separating  it  from  other  bacteria  which 
may  resemble  it,  and  in  the  demonstration  of  one  of  its  most 
fundamental  characteristics,  namely,  the  power  to  produce 
gas  from  proteid  material. 

Among  the  points  distinguishing  the  bacillus  of  malignant 
oedema  from  Bacillus  aerogenes  capsulatus  may  be  mentioned 
the  following:  The  malignant  oedema  bacillus  is  somewhat 
thinner:  has  greater  tendency  to  grow  into  filaments;  is  less 
readily  stained  by  Gram;  produces  spores  regularly  in  culture- 
media;  is  motile:  liquefies  gelatine  much  more  rapidly;  pro- 
duces a  foul  odor;  generates  less  gas  in  lactose  bouillon:  clots 
and  then  peptonizes  casein;  generates  little  or  no  gas  in  rabbits 
inoculated  intravenously  and  then  killed;  and  by  subcutaneous 
inoculation  in  susceptible  animals  causes  spreading  bloody 
oedema  with  little  or  no  development  of  gas-bubbles,  and  ap- 
pears after  death  in  filaments  on  serous  surfaces. 

The  bacillus  to  which  Lindenthal"  has  quite  unnecessarily 
given  the  name  Bacillui  emph^  emati  vaginae  is  doubtless 
identical   with    Bacillus  ae ni      capsulatu       The  same  is 

"Wiener  klin.  Wochensch.,  1897,  p.  ::.  el  aeq 
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true  of  Veillon  and  ZuberV8  Bacillus  perfringens  found  by 
them  in  appendicitis,  by  Guillemot1'  in  gaseous  gangrene  and 
by  Soupauli  and  Guillemot"  in  gaseous  abscesses,  and  of 
IUidavV  Bacillus  cadaveris  butyricus,  and  Cesaris-Demel's  "" 
bacillus,  both  found  in  foamy  organs.  I  am  strongly  inclined 
to  the  opinion  that  the  anaerobic  bacillus  isolated  by  Achalme 
and  others  from  the  blood  and  tissues  of  several  cases  of  acute 
articular  rheumatism  and  found  by  Savtchenko  and  Miel- 
kich  in  the  soil  is  likewise  identical  with  our  gas-bacillus.2" 
As  will  be  considered  later,  Gwyn  lias  cultivated  Bacillus 
aerogenes  capsulatus  also  from  the  blood  of  a  choreic  patient 
during  life. 

Distribution. — The  surmise  expressed  by  Welch  and  Nnttall 
that  the  gas-bacillus  is  widely  distributed  in  nature  has  since 
been  confirmed.  The  natural  habitat  of  the  organism  is  the 
intestinal  canal  ami  the  soil,  the  homes  of  so  many  other 
anaerobic  bacteria.  Welch  and  Flexner  in  1896  brought  evi- 
dence of  the  presence  of  the  bacillus  in  both  of  the  situations 
mentioned.  Clopton  of  the  Johns  Hopkins  Hospital  has 
found  the  bacillus  twice  in  the  normal  appendix  vermiformis. 
Howard13  has  recently  reported  the  presence  of  morphologi- 
cally identical  bacilli  in  the  intestines  of  twenty-five  consecu- 
tive human  cases  examined  post  mortem,  and  in  ten  of  these 
lie  demonstrated  the  bacillus  by  cultures  and  inoculation  of 
animals.  The  same  conclusion  concerning  the  regular  pres- 
ence of  the  bacillus  in  the  intestine  has  been  reached  by 
Hitschmann  and  Lindenthal.  The  gas-bacillus  has  been  re- 
peatedly cultivated  from  the  intestine  in  my  laboratory,  but 
we  have  made  no  systematic  study  of  the  frequency  of  its 
presence.2'11  I  have  found  the  bacillus  also  in  the  intestines  of 
rabbits,  dogs  and  swine,  and  here  it  is  interesting  to  note  the 
frequency  with  which  submucous  gaseous  blebs  arc  found  in 
the  pig's  intestine  at  autopsy. 

.  In  1896  Dr.  Walker,  at  the  Johns  Hopkins  Hospital,  suc- 
ceeded  in  finding  Bacillus  aerogenes  capsulatus  in  dust  col- 
lected by  sweeping  floors,  proving  its  presence  both  by  cultures 
and  animal  experiments.  My  assistant,  Dr.  Harris,  has  culti- 
vated the  bacillus  from  the  contents  of  an  old  cesspool.     I  had 


"Arch,  de  med.  exp.,  1898,  X,  p.  539. 

,9Compt.  rend.  Soc.  de  biol.,  1898,  10.  s.,  V,  p.  1017. 

"  Bull,  et  mem.  Soc.  med.  d.  hop.  de  Paris,  1900,  3.  S.,  XVII,  p. 
216. 

-'  Centralbl.  f.  Bakt.,  1898,  XXIV,  p.  369. 

21a  Giornale  d.  R.  Accad.  di  med.  di  Torino,  1898,  LXI,  p.  256 
and  LXII,  p.  190. 

-  Achalme,  Ann.  de  l'Inst.  Pasteur,  1897,  XI,  p.  845;  Pic  and 
Lesieur,  Journ.  de  phys.  et  de  path,  gen.,  1899,  I,  p.  1007,  and 
Savtchenko  and  Mielkich.  Arch,  russes  de  path.,  1899,  VIII,  p.  145. 

23  Contributions  to  the  Science  of  Medicine  dedicated  by  his 
pupils  to  William  Henry  Welch  on  the  25th  Anniversary  of  his 
Doctorate,  p.  461,  Baltimore,  1900. 

■'"■  Mr.  Hirshberg  is  now  engaged  in  my  laboratory  in  a  study 
of  the  distribution  of  the  gas-bacillus  in  human  and  animal 
intestines  and  in  the  outer  world  and  will  report  his  observations 
later. 


previously  reported  in  1896  the  isolation  of  the  bacillus  from  a 
bullet  removed  from  the  head  of  the  tibia  in  a  case  of  gaseous 
phlegmon,  and  E.  Fraenkel  M  has  cultivated  the  gas-bacillus 
from  a  splinter  of  wood  extracted  from  a  wound  in  a  case  of 
tetanus.  These  observations  confirm  the  natural  inference 
to  be  drawn  from  the  study  of  cases  of  traumatic  emphyse- 
matous gangrene,  in  most  of  which  the  source  of  infection  is 
manifestly  foreign  material,  especially  dirt,  in  wounds.  In 
the  light  of  these  demonstrations  of  the  wide  distribution  of 
the  gas-bacillus  in  the  outer  world  and  in  faeces,  the  conclu- 
sion is  warranted  that  it  must  occasionally  be  present  upon 
the  human  skin. 

We  are  not  informed  whether  there  are  differences  in  the 
regional  distribution  of  the  gas-bacillus.  The  fact  that  dur- 
ing the  last  decade  a  larger  number  of  cases  of  emphysematous 
gangrene  have  been  reported  from  Baltimore  than  from  any 
other  single  locality  is  due  probably  to  our  interest  in  the 
subject  and  consequent  search  for  cases.  The  bacillus  has 
been  found  not  only  in  America  and  Europe,  but  Dr.  Flexner 
has  brought  reports  of  three  infections  with  the  gas-bacillus 
in  Manila  observed  during  a  stay  of  three  months. 

<i  \S-BUBBLES   IN  THE   BLOOD  AND  OkGAXS. 

We  turn  now  to  the  consideration  of  the  various  conditions 
in  which  Bacillus  aerogenes  capsulatus  has  been  found  in 
human  beings.  We  need  not  pause  to  consider  the  occasional 
presence  of  this  bacillus  in  ordinary  cadaveric  decomposition, 
a  circumstance  sufficiently  explicable  by  the  occurrence  of  this 
organism  in  the  healthy  intestinal  canal. 

Of  an  entirely  different  nature  are  the  cases  in  which  gas- 
bubbles  are  found  in  the  blood  and  organs  within  a  few  hours 
after  death  and  without  any  trace  of  ordinary  putrefaction. 
Such  a  condition  has  been  recognized  at  autopsies  as  soon  as 
one,  two,  three,  five,  eight  hours  after  death.  It  may  occur 
not  only  after  death  from  gaseous  phlegmon,  when,  however, 
it  is  by  no  means  constant,  but  also  after  death  from  the 
most  varied  causes.  It  has  been  observed  repeatedly  in  autop- 
sies on  pregnant  and  puerperal  women,  especially  after  death 
from  abortion  and  acute  sepsis.  Cases  reported  by  Cless.25 
Jurgensen.™  Vachetta,2'  Dunin,28  Vogel "  and  others  as  exam- 
ples of  entrance  of  air  or  gas  into  the  circulation  from  gastric 
ulcers,  typhoid  or  dysenteric  ulcers,  pulmonary  tuberculosis,  in 
septicaemia  and  various  other  diseases,  find  now  their  natural 
explanation  in  the  invasion  of  gas-bacilli,  instead  of  in  the 
curious  hypotheses  propounded  by  the  authors  cited.  In  all 
probability,  although  I  have  had  no  opportunity  to  observe 
such  a  case,  the  free  gas  which  has  been  repeatedly  found  in 


-'  Miinch.  med.  Woch.,  1899,  Nos.  42  and  43. 

-5  Luft  im  Blute,  Stuttgart,  1854. 
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"  Siill'  embolismo  gazoso  per  penetrazione  d'aria  nel  sistema 
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the  blood-vessels  and  heart  after  deaths  from  chloroform  is 
due  likewise  to  the  invasion  of  the  gas-bacillus,  and  is  not,  as 
supposed  by  Hankel,30  nitrogen  derived  from  air  pressed 
through  the  lungs  into  the  pulmonary  blood-vessels  in  violenl 
expiratory  movements  with  closed  glottis. 

There  is  every  gradation  from  cases  with  a  few  bubbles  of 
gas  in  the  blood  or  tissues  to  those  with  extensive  emphysema 
of  the  organs  and  tissues.  The  term  "foamy  organs"  ( Schaum- 
organe  of  the  Germans)  may  he  applied  to  the  latter  condi- 
tion. The  liver  is  the  organ  most  frequently  the  seat  of  early 
and  abundant  development  of  gas.  hut  there  is  no  definite  rule 
as  to  the  distribution  and  amount  of  gas  in  different  i  ases. 
The  gas  may  he  limited  to  the  abdominal  veins  or  to  the  pul- 
monary vessels  or  to  one  of  the  cardiac  cavities,  or  he  found 
only  in  the  tissues  at  one  place,  especially  near  the  stomach  or 
intestine.  It  is  more  abund.int  in  the  veins  than  the  arteries, 
and  may  he  only  in  the  former.  As  will  he  explained  later 
the  invasion  in  the  majority  of  cases  is  from  the  intestine. 
That  the  gas-bubbles  may  lie  dislocated  from  their  original 
position  in  liquid  and  soft  material  in  the  body  is  self-evident. 
but  I  have  not  found  them  unassociated  with  gas-bacilli 

Formerly  this  early  presence  of  free  gas  in  the  heart  and 
vessels,  without  evident  post-mortem  decomposition,  was  very 
generally  explained  by  the  assumption  of  entrance  of  air  into 
the  circulation,  even  when  no  portal  of  entry  could  he  found/' 
The  most  extensive  application  of  this  explanation  was  made 
in  the  pregnant  and  puerperal  cases.  It  is  remarkable  that 
the  first  case  of  this  nature  to  be  examined  bacteriologically 
was  that  reported  by  me  in  1891.  In  this  and  in  nearly  all 
subsequent  similar  cases  with  satisfactory  bacteriological  ex- 
amination Bacillus  aerogenes  capsulatus  was  found. 

The  main  questions  which  arise  concerning  the  interpreta- 
tion of  these  cases  are  whether  the  invasion  of  the  bacilli  and 
whether  the  development  of  the  gas  are  ante-mortem  or  post- 
mortem phenomena. 

Babbits  survive  the  introduction  of  large  numbers  of  gas- 
bacilli  directly  into  the  circulation,  unless  there  exists    nun 

wherein  the  body  necrotic  or  damaged  tis-ue  offering  littl 

no  vital  resistance.  If  the  animal  he  killed  within  a  few 
minutes  after  the  intravenous  injection  of  the  bacilli  and  kept 
in  a  warm  place,  there  are  abundant  multiplication  of  the 
bacilli  and  large  development  of  gas  throughout  the  body 
within  the  space  of  six  or  eight  hours]  whereas  if  the 
bacilli  be  introduced  at  one  point,  as  for  example  thi 
h^rt.  of  a  rabbit  just  killed,  it  take-  a  much  longer  time. 
often  twenty-four  to  forty-eight  hour-,  for  gas  and  bacilli  to 
make  their  appearance  at  points  far  distant  from  the  -e.it  oi 
inoculation.  It  seems  justifiable  to  draw  from  these  three 
groups  of  experiments,  which  have  been  fully  reported  by 
'Veleh  and  Nuttall,  the  conclusion  that  when  bacilli  and  gas 
are  found  within  a  few  hours  after  death  widely  distributed 


"  Cless.    Luft    im    Blute.     Stuttgart.    1854,    and   Couty. 
Paris,  1875. 


in  the  body,  the  gas-bacilli  have  entered  the  circulation  dur- 
ing life,  hut  probably  in  most  ease-  only  shortly  before  death. 

There  is  one  factor,  however,  to  lie  considered  which  is 
absent  in  the  experimental  cases  and  may  he  present  in  human 
beings,  to  wit.  the  quick  disappearance  of  the  bactericidal 
power  of  the  blood.  This  factor  is  an  important  determinant 
of  the  rapidity  of  onset  of  post-mortem  decomposition.  Very 
soon  after  deatli  from  certain  diseases,  and  particularly  from 
snake-venom,  bacteria  may  make  their  appearance  in  the 
blood  and  organs.  An  explanation  of  these  cases  is  fur- 
nished by  the  experiments  of  Ewing  and  myself;'"  which 
demonstrated  that  the  blood  of  rabbits  killed  by  rattlesnake 
venom  is  practically  devoid  of  bactericidal  power,  so  that 
immediately  after  or  even  shortly  before  death  bacteria  can 
start  growing  in  the  body  as  they  would  in  a  tube  of  beef- 
broth.  But  after  all  due  allowance  has  been  made  for  the 
possible  reduction  or  loss  oJ  bactericidal  power  of  the  blood. 
I  still  consider  that  it  i-  not  possible  to  explain  some  of  the 
cases  in  which  bacilli  and  gas  have  been  found  in  the  heart. 
I ilood- vessels  anil  organs  ven  -non  after  death,  especially  when 
the  corpse  has  been  kept  in  a  cold  place,  otherwise  than  upon 
the  assumption  of  the  distribution  of  the  bacilli  by  the  circu- 
lating blood. 

It  is  another  question  whether  gas  as  well  as  bacilli  may  he 
present  in  the  circulating  blood  and  internal  organs  during 
life  in  the  class  of  cases  now  under  considerat  ion.  and  1  regret 
to  be  unable  to  furnish  a  positive  answer  to  this  question.  I 
do  not  see  how  an  affirmative  answer  can  he  obtained  other 
wise  than  by  the  actual  demonstration  of  gas  in  these  situs 
tions  either  during  life  or  immediately  after  death,  Gas- 
bubhles  and  bacilli  have  been  found  in  the  heart  and  vessels 

within  an  hour  after  death,  hut  that  is  ti enough  I'm-  bacilli 

which  have  already  been  introduced  to  multiply  and  begin  to 
form  gas.  I  at  first  thought  that  absence  of  nuclear  slainin<.r 
around  the  gas-bubbles  and  masses  of  bacilli  might  serve  as 
an  indication  of  their  presence  during  life,  and  this  view-  is 
advocated  by  P.  Ernst,  hut  1  have  since  learned  from  experi 
ments  on  rabbits  that  thi-  is  not  a  decisive  criterion,  although 
often  both  in  rabbits  and  in  human  beings  then  i-  no  defect 
in  nuclear  staining  around  bacilli  and  gas-bubbles. 

I  know  of  no  other  pathogenic  microorganism  which  offers 
such  difficulties  in  determining  whether  it-  effects  in  the 
interior  of  the  body  have  been  produced  before  or  after  death 
The  difficulty  arises  from  the  circumstances  that  the  e  effei  I 
m  mo-t  cases  and  most  situations  consist  almost  entirely  in 
local  necrosis  and  formation  of  ga  .  whether  the  invasion  and 
jn, will  of  the  bacilli  I"'  before  or  aftei  death,  and  that  unlike 
,,,1-t  pathogenic  bacteria  the  gas  bacillus  grows  better  in  tic 
dead  than  the  living  body.  Possibly  some  importance  in  thi 
solution  of  the  problem  may  attach  to  the  demonstration  of 
emboli  of  liver  cells  and  of  hone-marrow  cells  which  were  in 
enormous  numbers  in  the  pulmonary  vessels  in  a  c'asi 
aseous  phlegmon  of  the  sub-mammary  tissues  following  in- 
fusion of  -alt-olntjon.      Al   the  autopsy   made  by   Dr.  Carroll 
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the  liver  and  other  organs  were  emphysematous.  Further 
observations  with  reference  to  these  emboli  in  this  class  oi 
eases  are  needed. 

I  do  not  consider  that  there  is  any  inherent  improbability 
in  the  supposition  that  gas-bubbles  may  be  in  the  circulating 
blood  during  life  without  causing  speedy  death  from  gaseous 
embolism.  It  is  only  when  a  large  volume  of  air  is  introduced 
quickly  into  the  blood-current  that  sudden  death  results  from 
air-embolism.  Very  exaggerated  ideas  have  prevailed  among 
physicians  as  to  the  dangers  from  the  entrance  into  the  circu- 
lation of  small  quantities  of  air.  Laborde  and  Muron"  in- 
jected into  the  external  jugular  vein  of  a  dog  1120  ec.  of  air 
in  the  space  of  one  hour  and  a  half  without  causing  death, 
and  Jurgensen,3'  into  the  left  femoral  artery  of  a  narcotized 
.log  weighing  foi  kilo,  3050  cc.  in  the  space  of  two  hours  ami 
twenty-five  minutes  with  only  slight  disturbance  of  the  respi- 
ration and  of  the  action  of  the  heart.  Hare,35  on  the  basis  of 
experiments,  likewise  controverts  current  beliefs  concerning 
the  dangers  from  entrance  of  a  moderate  quantity  of  air  into 
the  veins. 

I  have  come  across  in  the  older  literature  from  tin'  days 
when  venesection  was  a  common  practice,  reports  of  cases  in 
which  blood  containing  bubbles  of  gas  escaped  during  vene- 
section from  veins  of  the  arm.38  In  none  of  these  was  there 
evidence  that  air  had  gained  entrance  to  the  circulation. 
Maisonneuvo.37  in  incising  two  gaseous  phlegmons  of  the  thigh 
following  compound  fracture,  observed  the  escape  of  blood 
containing  gas-bubbles  from  the  cut  veins  and  was  able  to 
trace  the  gas  within  the  veins  for  a  long  distance. 

It  seems  to  me  very  improbable  that  an  anaerobic  bacillus, 
such  as  the  gas-bacillus,  can  multiply  in  the  circulating  blood, 
still  this  bacillus  is  less  sensitive  to  the  presence  of  oxygen 
than  many  anaerobes,  and  we  do  not  know  whether  the  loose 
combination  in  which  oxygen  is  present  in  the  blood  would 
necessarily  prevent  its  growth  under  all  circumstances. 

I  see  no  reason  why  this  bacillus  might  not  multiply  and 
form  gas  in  the  liver,  spleen  and  most  other  internal  organs,  as 
we  know  it  can  do  in  parts  open  to  inspection  during  life.  We 
have  positive  evidence  in  the  cases  reported  by  Graham.  Stew- 
ard and  Baldwin  and  by  Dunham  that  gas-bacilli  may  In1  con- 
veyed by  the  circulation  from  an  infected  portal  of  entry — in 
the  one  case  the  puerperal  uterus  and  in  the  other  a  urethral 
wound — to  distant  parts  of  the  body  and  there  produce  sub- 
cutaneous emphysema  and  necrosis.  There  is  no  part  of  the 
body  which  offers  such  favorable  conditions  for  the  post- 
mortem growth  of  the  bacillus  as  the  liver,  probalily  on 
account  of  its  content  of  carbohydrate,  and.  if  the  liver  like 


"  Comptes  rend.  Soc.  de  la  biol.,  1873.  V. 

M  Deutsches  Arch.  f.  kl.  Med..  1882,  XXXI,  p.  458. 

MTherap.  Gazette.  1889,  3.  S.,  V,  p.  606. 

M  Marshall's  case  reported  by  May,  Trans.  Path.  Soc,  London, 
1858,  IX,  p.  157;  Durand-Fardel's  case  also  cited  by  May.  and 
Pirogoff's  case  in  his  Grundziige  d.  allgem.  Kriegschirurgie,  p. 
1063,  Leipzig,  1864. 

,T  Cited  from  Hitschmann  and  Lindenthal.  Sltungsb.  d.  k.  Akad. 
d.  Wiss.,  Math.-Naturw,  CI.,  Wien,  1899.  CVIII,  iii.  3.  p.  67. 


the  integuments  were  open  to  inspection  during  life,  I  believe 
that  we  should  find  evidence  that  in  certain  cases  the  emphy- 
sema of  this  organ,  which  is  such  a  conspicuous  post-mortem 
phenomenon  in  instances  of  invasion  by  the  gas-bacillus,  had 
begun  during  the  life  of  the  patient.  As  will  be  considered 
subsequently  emphysema  of  mucous  membranes  open  to  in- 
spection, we  know  can  exist  during  life. 

In  the  great  majority  of  the  instances,  however,  in  which 
gas-bubbles  are  found  in  the  blood  and  internal  organs  at 
autopsy  the  evidence  is  in  support  of  the  view  that  the  devel- 
opment of  the  gas  is  a  purely  post-mortem  phenomenon. 
Certainly  the  greatest  caution  should  be  exercised  in  the 
interpretation  of  any  such  cases  as  vital  processes,  even  in 
early  autopsies  without  ordinary  putrefaction.  One  thing 
which  our  investigations  have  established  is  that  the  finding 
of  gas-bubbles  in  the  blood-vessels  and  heart  within  so  short 
a  time  as  one  hour  after  death  furnishes  in  itself  no  proof  of 
the  entrance  of  air  into  the  circulation.  Especially  is  it  to  be 
emphasized  that  the  limitation  of  gas  to  the  right  heart  and 
adjacent  vessels  may  occur  in  cases  of  invasion  by  the  gas- 
bacillus  and  is  not,  as  is  often  represented,  peculiar  to  air- 
embolism.  I  shall  refer  later  to  the  question  of  gaseous  em- 
bolism in  cases  of  emphysematous  gangrene  and  of  phys- 
ometra. 

Emphysematous  Gangkexe. 

In  a  few  instances  we  have  found  in  wounds,  usually  com- 
pound fractures  or  gunshot  injuries,  in  which  dirt  had  gotten 
in.  Bacillus  aerogenes  capsulatus  without  the  presence  of  gas 
or  other  evidence  that  the  bacillus  was  producing  any  char- 
acteristic effects.38  Such  cases  have  always  been  watched  by 
the  surgeons  with  anxiety,  and  it  is  probable  that  at  least  in 
some  the  early  recognition  of  the  bacillus  followed  by  free 
incisions  and  thorough  cleansing  and  disinfection  has  warded 
off  a  subsequent  grave  infection.  In  view  of  the  wide  distri- 
bution of  the  gas-bacillus  in  the  outer  world  and  in  the  intes- 
tinal contents  it  is  probable  that  it  must  not  so  very  infre- 
quently gain  access  to  wounds  without  securing  a  foothold. 
While  this  innocent  behavior,  with  which  we  are  also  familiar 
in  the  case  of  the  tetanus  bacillus,  may  sometimes  be  due  to 
attenuated  virulence  of  the  bacillus,  it  is  probably  oftener 
attributable  to  accessory  circumstances,  such  as  the  resistance 
of  the  patient,  the  condition  of  the  wound  and  surrounding 
tissues,  and  lack  of  association  with  suitable  microorganisms 
and  foreign  substances. 

Tt  is  as  a  cause  of  that  most  dreaded  of  wound  complica- 
tions, emphysematous  gangrene,  that  Bacillus  aerogenes  cap- 
sulatus especially  claims  the  interest  of  surgeons.  The  classi- 
cal clinical  descriptions  of  this  disease  we  owe  to  MaisonJ 
neuve™  and  to  rirogoff,"  the  former  giving  to  it  the  name 

38  Such  cases  have  been  reported  by  Bloodgood  from  the  Johns 
Hopkins  Hospital  in  Progressive  Medicine,  1899,  IV,  December, 
p.  158. 

»"Gaz.  med.  de  Paris.  1853,  p.  592. 

40  Grundziige  d.  allgem.  Kriegschirurgie.  pp.  867  and  1006.  Leip- 
zig. 1864. 
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■'•'  gangrene  foudroyante,"  and  the  latter  designating  it  "pri- 
mary mephitic  gangrene"  or  "acute  gangrenous  oedema.'3 
Among  other  more  or  less  common  designations  are  "emphy- 
sematous or  gaseous  gangrene,"  "  gaseous  phlegmon,"  "  septic 
emphysema,"  "erysipele  bronze"  (Velpeau),  "progressive 
gangrenous  oedema,"  "  gangrenous  septicaemia,"  ami  "  emphy- 
sematous cellulitis." 

This  wound  complication  was  more  common  in  preantiseptic 
times,  especially  in  military  surgery,  than  it  is  to-day,  but  at 
-  have  been  reported  during  the  last  quarter  of  a 
century.  In  prebacterial  days  the  affection  was  attributed 
by  some  writers  to  the  penet  ration  of  air  into  the  tissues,  but 
by  most  to  the  decomposition  of  the  tissues,  particularly  of 
adipose  tissue  and  bone-marrow,  brought  by  an  injury  into 
contact  with  the  atmosphere. 

Bottim"  in  1871  was  the  first  to  demonstrate  the  infective 
nature    and    transmissibility    of    emphysematous    gangrene. 

Later  Gussenbauer"  also  recognized  the  disease  as  a  definite 
infection  and  attributed  it  to  the  bacteria  of  putrefaction. 
After  Pasteur's  discovery  in  1ST?  of  his  "vibrion  septique," 
more  commonly,  since  Koch  and  Gatfky's  investigations,  de- 
signated Bacillus  oedematis  maligni,  and  especially  after 
Chauveau  and  Arloing's*3  paper  in  1884,  cases  of  emphysem- 
atous gangrene  have  been  usually  reported,  especially  in 
France,  as  instances  of  Pasteur's  gangrenous  septicaemia  or 
Koch's  malignant  oedema.  YV.  Koch's"  attempt  to  identify 
the  disease  with  symptomatic-  anthrax  (Eauschbrand)  was 
based  on  faulty  bacteriological  studies  and  has  met  with  no 
confirmation.  In  188-1  F.  J.  Rosenbach  *  reported  finding 
in  coverslip  specimens  from  two  cases  of  traumatic  emphysem- 
atous gangrene  coarse  bacilli,  some  of  which  had  terminal 
spores.  These  he  was  unable  to  cultivate,  only  aerobic 
methods  being  employed.  It  is  probable  that  Rosenbach  saw 
Bacillus  aerogenes  capsulatus  in  these  cases,  but  without  dis- 
tinguishing it  from  associated  spore-bearing  bacilli. 

A  critical  examination  of  the  records  of  alleged  malignant 
oedema  in  human  beings  shows  that  in  very  few  was  the 
organism  concerned  satisfactorily  identified  as  the  genuine 
malignant  cedema  bacillus.  Very  often  it  has  been  simply 
assumed  without  more  than  a  microscopical  examination  that 
bacilli  found  in  spreading  cedematous  conditions  with  or 
without  gas  have  been  those  of  malignant  oedema,  and  even 
where  cultures  and  animal  experiments  have  been  employed 
the  descriptions  are  frequently  so  meagre  as  to  leave  the  iden- 
tity of  the  organism  wholly  in  doubt.  In  France  it  is  usually 
assumed  without  any  discussion  and  even  without  any  bacter- 
iological examination  that  gangrene  foudroyante  is  malig- 
nant cedema  (Pasteur's  septicaemia),*"  and  the  same  ignorance 

"  Gior.  d.  r.  Accad.  di  med.  di  Torino,  1871,  3.  S.,  X,  pp.  1121 
and  1138. 

"  Deutsche  Chirurgie,  Lief.  4,  Stuttgart,  1882. 

"  Bull.  Acad,  de  Med.,  1884,  2.  S.,  XIII,  p.  604. 

"  Deutsche  Chirurgie,  Lief.  9,  Stuttgart,  1886. 

"  Die  Mikroorganismen  bei  den  Wund-Infections-Krankheiten 
des  Menschen,  Wiesbaden,  1884. 

'An  exception  is  Guillemot   (Compt.  rend.  Soc.  de  biol.,  1898, 


of  the  present  status  of  this  subject  is  still  sometimes  encoun- 
tered in  England,  Germany  ami  elsewhere.  Nevertheless  the 
investigations  of  the  last  seven  years,  beginning  with  those  of 
E.  Fraenkel  ami  soon  followed  by  observations  of  myself  and 
collaborators,  have  demonstrated  that  by  far  the  most  common 
ami  important  specific  cause  of  gaseous  phlegmons  or  emphy- 
sematous gangrene  is  Bacillus  aerogenes  capsulatus. 

Whether  the  bacillus  of  malignant  cedema  can  produce  an 
identical  or  similar  anatomical  and  clinical  affection  in  hu- 
man beings  1  regard  as  an  unsettled  question.  It  is  certainly 
remarkable  in  view  of  current  doctrines  in  text-books  that 
neither  E.  Fraenkel  nor  I,  with  our  relatively  large  experi- 
ence, nor  indeed,  so  far  as  I  am  aware,  any  one  who  has  made 
himself  thoroughly  acquainted  with  Bacillus  aerogenes  capsu- 
latus, has  encountered  an  instance  of  emphysematous  gan- 
grene in  man  caused  by  the  bacillus  malignant  cedema. 
The  whole  subject  of  human  malignant  oedema  is  one 
which  needs  thorough  revision  and  investigation  by  more  ex- 
act bacteriological  methods  than  have  yet  been  applied  to  it.*; 
I  have  already  mentioned  the  chief  points  of  difference  be- 
tween the  bacillus  of  malignant  oedema  and  Bacillus  aero- 
genes capsulatus. 

There  is  a  relatively  small  group  of  cases  of  gaseous  phleg- 
mon attributed  by  those  reporting  them  **  either  to  the  colon 
bacillus  or  the  proteus  bacillus.  In  most  of  these  cases 
anaerobic  culture  methods  were  not  employed.  No  one  has 
succeeded  in  producing  experimentally  gaseous  phlegmon  with 
either  of  these  bacilli,  and  1  think  there  is  good  reason  to  be 
skeptical  concerning  their  capacity  to  produce  this  disease, 
unless  perhaps  Bacillus  coli  may  do  so  in  diabetics. 

It  is  possible  that  some  of  those  reporting  the  colon  bacillus 
as  the  cause  of  emphysematous  gangrene  may  have  eon- 
founded  with  it  a  facultative  anaerobic  bacillus  which  we  have 
isolated  from  two  cases  of  this  disease,  and  which  has  been 
studied  in  my  laboratory  by  Dr.  Lanier.  It  resembles  in 
anaerobic  cultures  very  closely  Bacillus  aerogenes  capsulatus. 
but  it  is  capable  of  aerobic  growth  also,  and  then  the  rods  are 
thinner  and  more  like  colon  bacilli.  It  has  the  power  of  pro- 
ducing gas  abundantly  in  the  blood  and  tissues  of  rabbits 
killed  a  few  minutes  after  intravenous  injection,  a  power  not 
possessed  by  genuine  colon  bacilli.     I  have  already  spoken  of 


10.  S.,  V,  p.  1017)  who  has  found  B.  aerog.  caps.  (B.  perfringens) 
in  a  case  of  gaseous  gangrene  and  who  controverts  the  prevalent 
view  of  French  authors  who  attribute  this  disease  exclusively  to 
Pasteur's  vibrio. 

'r  In  the  case  reported  recently  by  Brabec  (Wiener  klin.  Rund- 
schau, 1900,  XIV,  pp.  145  and  167)  the  identification  of  the  malig- 
nant redema  bacillus  seems  satisfactory.  Here  there  was  exten- 
sive bloody  cedema  without  gas,  so  that  the  case  was  not  one  of 
emphysematous  gangrene.  On  the  other  hand,  Hiimig  and  Silber- 
schmidt  (Correspondenzbl.  f.  Schweizer  Aerzte,  1900,  XXX,  p. 
361)  bring  no  proof  of  any  consequence  that  they  were  dealing, 
as  they  supposed,  with  the  malignant  cedema  bacillus  in  two  cases 
of  gangrene  foudroyante. 

"Chiari,  v.  Dungern,  Bunge,  Klemm.  Hlava,  Evans,  Grasberger, 
Hauser,  Margarucci,  Muscatello,  Hitschmann  and  Lindenthal. 
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the  importance  of  this  test,  which  has  been  employed  by  none 
of  the  writers  who  have  claimed  to  find  colon  bacilli  as  the 
cause  of  gaseous  phlegmons.  This  bacillus,  when  virulent,  is 
capable  of  causing  the  same  spreading  and  fatal  emphysema- 
tous necrosis  in  guinea-pigs  and  pigeons  as  is  Bacillus  aero- 
i  apsulatus. 

I  have  been  accustomed  to  speak  of  this  bacillus,  to  which 
1  have  called  attention  in  previous  publications,  as  the  aerobic 
variety  of  our  gas-bacillus.  I  believe,  however,  that  it  is  iden- 
tical with  Sanfelice's  Bacillus  pseudo-cedematis  maligni,"  with 
which  he  is  inclined  to  identify  Klein's  ""new  bacillus  of 
malignant  oedema."80  Chavigny™  has  isolated  apparently  the 
same  bacillus,  which  he  likewise  identifies  with  Sanfelice's 
Bacillus  pseudo-cedematis  maligni  (not  to  be  confounded  with 
eudo-oedema  bacillus  of  Liborius),  from  a  case  of  gase- 
ous gangrene,  and  he  also  calls  attention  to  the  probability 
that  others  may  have  mistaken  it  for  the  colon  bacillus. 
While,  therefore,  unwilling  upon  existing  evidence  to  accept 
the  colon  bacillus  as  a  demonstrated  cause  of  gaseous  gangrene 
(except  perhaps  in  diabetics),  1  am  of  the  opinion  that  an 
aerobic  bacillus,  probably  identical  with  Sanfelice's  Bacillus 
pseudo-cedematis  maligni,  is  capable  of  producing  this  affec- 
tion, but  it  is  much  less  frequently  concerned  than  Bacillus 
aerogenes  capsulatus. 

I  have  collected  4G  caes  of  emphysematous  gangrene,  in 
all  of  which  Bacillus  aerogenes  capsulatus  was  demonstrated, 
and,  therefore,  all  reported  or  observed  during  the  last  seven 
years.55  This  is  a  far  larger  number  of  cases  than  has  ever 
been  brought  together  before. 


"Ann.  d.  Istit.  d'Igiene  sper.  d.  Univ.  di  Roma,  1891,  N.  S.,  I, 
p.  365,  and  Ztschr.  f.  Hyg.,  1S93,  XIV,  p.  352. 

MCentralbl.  f.  Bakter.,  1891,  X,  p.  180. 

SI  Ann.  de  1'Inst.  Pasteur,  1897,  XI,  p.  860.  Perhaps  the  bacillus 
found  by  Foi  and  Bonorue  (Ztschr.  f.  Hyg.,  1889,  V,  p.  403)  in  a 
case  of  anthrax-like  septicaemia  with  gas  in  the  tissues  was 
Sanfelice's  bacillus.  Roneali  in  the  Italian  translation  of  Senn's 
Surgical  Bacteriology  (Bacteriologia  Chirurgica,  p.  109)  also 
claims  Sanfelice's  bacillus  as  a  cause  of  gaseous  gangrene. 

'•-  This  list  includes  16  cases  observed  in  Baltimore,  mostly  at 
the  Johns  Hopkins  Hospital,  of  which  2  are  unpublished,  and  the 
remaining  14  have  been  published  by  Mann  (1),  Ann.  Surg.,  1894, 
XIX,  p.  187;  Welch  and  Plexner  (6),  Journ.  Exp.  Med.,  1896,  I, 
p.  5;  Martin  (1),  University  Bulletin,  1896,  I,  No.  3,  and  Blood- 
good  (6),  Progressive  Medicine,  1899,  IV,  December,  p.  158.  The 
notes  of  an  additional  unpublished  case  observed  in  Manila  have 
been  given  me  by  Dr.  Flexner.  There  are  also  3  unpublished 
eases  for  the  records  of  which  I  am  indebted  to  Dr.  Carroll  of 
Washington. 

The  references  to  the  remaining  26  cases  are  as  follows:  E. 
Fraenkel  (4),  Ueber  Gasphlegmonen,  Hamburg  u.  Leipzig,  1893; 
Passow  (1),  Charite-Annalen,  1895,  XX,  p.  275;  Dunham  (5), 
Bulletin  of  the  Johns  Hopkins  Hospital,  1897,  VIII,  p.  68;  Fergu- 
son (1),  Trans.  Indiana  Med.  Soc,  1897,  p.  339;  Erdmann  (1), 
Med.  Record,  Feb.  5,  1898,  p.  205;  Le  Boutillier  (1),  Med.  Record, 
March  5,  1898,  p.  353;  Love  and  Cary  (1),  Med.  Record,  April  8, 
1899;  Norris  (1),  Amer.  Journ.  Med.  Sc.,  1899,  CXVII,  p.  195; 
Hitschmann  and  Lindenthal  (5),  Sitzungsb.  d.  k.  Akad.  d.  Wiss., 
Math.-Naturw.  CI.,  Wien,  1899,  CVIII,  Hft.  iii,  Abth.  iii,  p.  67;' 
Thorndike  (2),  Boston  Med.  and  Surg.  Journ.,  June  7,  1900,  p.  592; 
Muecatello  with  Gangitano   (3),   Riforma  med.,  1900,   II,  pp.   508, 


Thirty-two  are  reported  by  American  observers  and  only 
14  by  foreign  investigators.  Of  the  former  group  of  cases  16 
were  observed  iu  Baltimore,  most  of  the  cultures  having  been 
studied  in  my  laboratory;  of  the  foreign  group  of  cases  all  are 
reported  from  Germany,  Austria,  Italy  and  France,  4  by  E. 
Fraenkel,  1  (not  absolutely  certain)  by  Passow,  5  by  Hitsch- 
manu  and  Lindenthal,  3  by  Muscatello  assisted  by  Gangitano 
and  1  by  Guillemot.5'1 

Cases  of  gaseous  phlegmon  in  which  Bacillus  aerogenes 
capsulatus  was  not  demonstrated  are  not  included,  although 
many  of  these  presented  the  same  clinical  characters  and 
doubtless  in  some  at  least  the  gas-bacillus  was  the  active 
agent.  This  is  true  especially  of  the  cases  of  gangrene  fou- 
droyante,  usually  without  satisfactory  bacteriological  exami- 
nation, attributed  by  French  writers  to  Pasteur's  vibrion 
septique.  Gertler's  M  eight  cases  of  gaseous  phlegmon  cannot 
be  utilized  for  our  purposes  at  all,  as  they  are  without  any 
satisfactory  bacteriological  reports. 

A  complete  analysis  of  these  46  cases  would  afford  material 
more  than  sufficient  to  occupy  this  entire  address,  so  that  I 
shall  be  able  to  present  here  only  some  of  the  more  important 
points. 

Thirty-five  of  the  patients  were  males,  10  females  and 
of  one  the  sex  is  not  stated.  The  preponderance  of  males  is 
to  be  explained  by  the  fact  that  most  of  the  cases  were  due 
to  severe  injuries.  Robust  workmen  in  the  prime  of  life  fur- 
nished the  largest  contingent  of  eases. 

In  80  per  cent  of  the  cases  one  of  the  extremities  was  the 
seat  of  the  emphysematous  gangrene,  the  lower  being  affected 
a  little  over  twice  as  often  as  the  upper  extremities.  In  sev- 
eral instances  the  emphysema  extended  from  the  thigh  to  the 
abdominal  wall  or  from  the  arm  to  the  subcutaneous  tissues 
of  the  shoulder  and  chest.  There  were  three  examples  of 
primary  emphysematous  phlegmon  of  the  abdominal  wall:  of 
these  one  following  removal  of  the  appendix  (Bloodgood),  one 
from  an  unrecognized  strangulated  Littre  hernia  (Martin), and 
one  affecting  the  deep  tissues  of  a  nephrectomy  wound  (Mus- 
catello). In  all  of  these  the  infection  is  believed  to  have 
started  from  the  intestine.  In  one  of  Dunham's  cases  there 
was  emphysematous  gangrene  (originating  in  a  prostatic  ab- 
scess opening  in  the  buttock)  of  the  scrotum,  penis,  and 
anterior  abdominal  and  thoracic  subcutaneous  tissues.  In 
three  instances  (Carroll  (2);  Dobbin  (1)  reported  by  Blood- 
good)  the  breast  and  submammary  tissues  were  the  primary 


519  and  530;  Guillemot  (1),  Compt.  rend.  Soc.  de  biol.,  1898,  10.  S., 
V,  p.  1017.  A  few  other  cases  in  which  the  gas-bacillus  was 
found  are  not  reported  with  sufficient  detail  to  be  available  for 
analysis.  It  is  safe  to  say  that  B.  aerog.  caps,  has  now  been  found 
in  over  50  cases  of  gaseous  gangrene. 

"  Soupault  and  Guillemot  (Bull,  et  mem.  Soc.  med.  d.  hop.  de 
Paris,  1900,  3.  S.,  XVII,  p.  216)  have  reported  two  gaseous  ab- 
scesses following  hypodermic  injections,  and  a  third  which  they 
regard  as  metastatic,  in  which  they  found  the  gas-bacillus  (B. 
perifringens),  once  in  pure  culture.  These  cases  will  be  consid- 
ered subsequently  under  the  heading  "  Gaseous  Abscesses." 

H  Ueber  Gasphlegmonen.     Inaug.-Diss.  Halle,  1898. 
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seat  of  the  disease,  all  of  these  resulting-  from  the  infusion  of 
salt  solution.  In  one  ease  (Dunham)  the  gaseous  phlegmon 
appeared  at  the  angle  of  the  lower  jaw  after  incision  of  a  Eoul 
submaxillary  abscess.  In  one  instance  (Welch  and  Flexner)  it 
started  within  the  pelvis  from  traumatic  rupture  of  the  rec- 
tum  and  extended  through  the  sciatic  notch  down  the  thigh. 

of  especial  interest  are  three  examples  of  multiple  or 
metastatic  emphysematous  gangrene,  one  of  the  forearm  and 
opposite  shoulder,  another  of  the  thigh  and  both  shoulders, 
and  still  another  of  one  shoulder  and  the  buttocks.  In  the 
older  literature  are  similar  eases;  thus  Nelaton  observed  em- 
physema not  only  in  the  injured  leg  but  also  in  the  opposite, 
uninjured  extremity.  In  189?  Leech'  reported  without  ade- 
quate bacteriological  examination  a  case  id'  emphysematous 
gangrene  of  the  right  leg  following  about  three  weeks  after 
injury  of  the  right  thumb,  which  became  inflamed,  there 
b.ing  no  evident  local  cause  of  the  affection  of  the  leg.  These 
cases  aic  to  be  explained  by  transportation  of  the  bacilli 
through  the  lymphatic  or  blood-current  from  the  primary 
focus  of  entrance. 

In  all  but  •">  of  the  4b'  cases  the  emphysematous  gangrene 
followed  traumatism  or  a  surgical  operation.  The  injuries 
were  as  follows:  compound  fractures,  18;  bullet  and  gun- 
shot wounds.  ?;  infusion  of  salt  solution,  3;  hypodermic 
injections,  2;  ligation  of  the  femoral  artery  for  aneurysm,  3; 
external  urethrotomy,  2;  traumatic  rupture  of  the  rectum,  re- 
moval of  the  appendix,  prostatic  abscess  following  self-cat  he- 
terization,  operation  for  strangulated,  Littre  hernia,  incision 
of  a  foul  submaxillary  abscess,  and  nephrectomy,  each  1. 
Of  the  •">  non-traumatic  cases  the  gaseous  gangrene  followed 
erysipelas  in  one,  was  consecutive  to  apparently  spontaneous 
gangrene  in  2,  whether  diabetic  or  not  is  not  stated,  and  was 
without  apparent  explanation  in  two  (Praenkel's  Case  2  and 
Passow). 

Compound  fractures  and  next  bullet  and  gunshot  wounds 
occupy  by  far  the  most  prominent  place  in  this  list,  each  of 
the  other  various  causes  being  represented  only  l>\  scattered 
eases.  Those  injuries  in  which  there  are  much  laceration  and 
crushing  of  tissue,  comminution  of  bone  and  grinding  of  dirt, 
bit-  of  clothing  or  other  foreign  bodies  into  the  wound  are 
the  ones  most  likely  to  be  followed  by  emphysematous  gan- 
grene. That,  however,  severe  traumatism  is  not  an  es 
factor  is  shown  by  the  5  cases  (10.9  per  cent  of  the  entire 
number)  following  hypodermic  injections  and  infusion  of 
normal  salt  solution  (see  eases  also  under  "Gaseous  Ab- 
scesses.") These  latter,  however,  were  all  of  patients  whose 
vital  forces  were  greatly  depressed,  namely,  by  Asiatic  cholera. 
typhoid  fever,  surgical  shock,  or  post-partum  haemorrhage. 
There  is  good  reason  to  believe  that  the  intact  tissues  of 
human  beings  in  health  possess  marked  resistance  I"  lb-  gas 
bacillus. 

In  the  great  majority  of  cases  it  was  evident   that  tl 
bacillus  was  introduced  through  the  wounded  skin  from  with- 
out.    In  three  instances  (removal  of  appendix,  strangulated 


Quart.  Med.  Journ.   (Sheffield).  1896-97,  V.  p.  237. 


hernia,  and  traumatic  rupture  of  the  rectum)  the  infection 
undoubtedly  came  from  the  intestine.  This  was  also  the 
probable  source  of  infection  in  one  of  Muscatello's  cases 
(gaseous  phlegmon  in  the  site  of  an  extirpated  kidne\ ).  With 
our  present  knowledge  of  the  frequent,  if  not  regular,  presence 
of  Bacillus  aerogenes  capsulatus  in  the  intestine,  there  is 
nothing  surprising  in  this  mode  of  infection.  In  three  of 
Dunham's  case-  the  infection  followed  injury  of  the  urethra, 
and  here  also  the  bacilli  may  have  come  primarily  from  the 
intestine.  In  one  of  his  cases  (gaseous  phlegmon  at  angle  of 
the  jaw)  it  was  suggested  that  the  bacilli  gained  entrance 
through  decayed  teeth. 

Bloodgood  thinks  it  probable  that  in  one  of  his  cases  the 
gas-bacilli  were  brought  by  the  circulation  to  the  seat  of  infec- 
tion. In  this  case  the  femoral  artery  was  ligated  for  trau- 
matic arterio-venous  aneurysm  in  the  popliteal  space.  There 
was  no  primary  infection  of  the  wound,  but  gangrene  of  the 
foot  and  leg  ensued  and  on  incision  gas-bubbles  were  found  in 
the  blood  of  the  aneurysmal  sac  and  the  tissues.  With  what 
we  know  about  the  entrance  of  intestinal  bacteria  into  the 
circulation,  there  is  nothing  improbable  in  Bloodgood's 
opinion,  which  is  also  supported  by  Lanier's  and  Mus- 
catello's experiments  already  mentioned.  The  clot  in  an 
aneurysm  and  tissues  robbed  of  their  nutrient  supply  would 
offer  little  or  no  resistance  to  the  growth  of  bacilli  which 
might  reach  them  or  their  immediate  neighborhood  through 
the  circulation  and  the  conditions  would  be  anaerobic.  It 
was  indeed  a  case  of  aneurysm  in  which  I  first  found  the  gas- 
bacillus,  and  here  the  clot  was  swarming  with  bacilli.  It  is 
interesting  to  note  that  three  of  the  cases  of  emphysematous 
gangrene  in  my  list  followed  ligation  of  the  femoral  or  pop- 
liteal artery  for  aneurysm. 

Pirogoft'""  distinguished  clinically  two  groups  of  cases  of 
traumatic  emphysematous  gangrene.  He  described  under  the 
name  "primary  mephitic  gangrene"  cases  in  which  the  em- 
physema appears  within  two  days  after  the  injury,  the  "  local 
stupor"  passing  without  inflammatory  reaction  into  crepitat- 
ing gangrene.  Here  the  emphysematous  necrosis  spreads 
rapidly,  the  patient  sinks  into  collapse  with  an  icteroid  hue 
of  the  skin,  small,  thready  pulse  and  cold  sweats,  and  death 
occurs  usually  within  a  few  days  after  the  onset.  This  type 
of  the  disease  corresponds  to  Maisonneuve's  gangrene  foudro- 
yante.  In  the  second  group,  designated  by  Pirogoft'  also  as 
'"acute  gangrenous  oedema,"  there  is  reaction  from  the  pri- 
mary "local  stupor"  of  the  tissues,  the  emphysema  is  pre- 
ceded ami  accompanied  by  local,  (edematous  or  purulent  in- 
flammation, is  associated  with  febrile  reaction,  often  appears 
later  after  the  injury  and  spreads  less  rapidly,  and  presents  in 
general  a  more  varied  anatomical  and  clinical  picture  than 
i  be  first  class  of  cases. 

Hitsehmann  and  1, indent  hal  consider  that  Pirogoff's  first. 
group  corresponds  especially  to  cases  of  pure  or  predominant 
infection  with  the  gas-bacillus,  and  his  second  group  to  mixed 
infections.     Efdmann  is  also  of  the  opinion  that   in  the  un- 
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mixed  infections  the  emphysematous  necrosis  spreads  more 
rapidly  and  is  more  likely  to  terminate  fatally.  On  the  other 
hand,  Muscatello  and  Gangitano,  who  also  divide  the  cases 
into  two  groups — pure  infections  and  mixed  infections — hold 
that  the  mixed  infections  are  characterized  by  the  rapidly  pro- 
gressive form  of  emphysematous  gangrene,  while  the  pure  in- 
fections, at  least  in  their  early  stage,  show  little  tendency  to 
spread  beyond  the  injured  tissues.  According  to  the  last 
named  authors  the  gas-bacillus  is  incapable  of  exerting  any 
pathogenic  action  itpon  healthy  tissues,,  but  attacks  only 
tissues  already  altered  in  their  vitality  by  injury,  other  patho- 
genic microorganisms,  toxins,  or  other  depressing  factors. 

The  study  of  our  cases  has  not  enabled  me  to  adopt  in  their 
exclusive  form  either  of  the  two  conflicting  opinions  just 
.-land.  Of  the  collected  46  cases,  30  were  mixed  infections, 
f  1  were  pure  and  of  2  there  is  no  clear  statement  on  this 
point.  The  most  common  associated  bacteria  were  the  pyo- 
genic streptococci  and  staphylococci.  Among  other  forms 
found  occasionally  were  Bacillus  coli,  proteus,  pyocyaneus, 
tetanus,  Sanfelice's  Bacillus  pseudo-cedematis  maligni,  and 
,  uncultivable,  often  spore-bearing,  bacilli.  It  seems  probable 
that  the  bacillus  of  malignant  oedema,  being  a  common  in- 
habitant of  the  soil,  must  occasionally,  like  the  tetanus  ba- 
cillus, be  present,  but  it  was  not  isolated  from  any  of  these 
cases.  My  experience  is  that  if  reliance  be  not  placed  ex- 
clusively upon  cultures,  but  careful  microscopical  examina- 
tions be  also  made,  instances  of  unmixed  infection  with 
Bacillus  aerogenes  capsulatus  are  rare.  It  is  by  no  means 
always  easy  to  determine  whether  associated  bacteria  are  ex- 
erting pathogenic  action  or  not.  Pyogenic  cocci  may  be 
present  without  producing  pus  or  marked  inflammatory 
reaction. 

We  have  found  rapidly  progressive  forms  of  emphysematous 
gangrene  botli  with  pure  infection  with  the  gas-bacillus  and 
with  mixed  infections,  and  on  the  other  hand  we  have  ob- 
served with  both  types  of  infection  cases  in  which  the  ten- 
dency to  spread  is  much  less  marked.  In  all  of  the  cases  with 
much  purulent  inflammation  mixed  infection  was  present,  but 
aside  from  this  feature  the  division  of  the  cases  into  pure  and 
mixed  infections  does  not,  according  to  our  experience,  cor- 
respond to  different,  sharply  marked,  clinical  features.  Piro- 
goff's  classification  is  doubtless  of  clinical  value,  but  there  is 
every  gradation  between  the  two  groups. 

I  cannot  agree  with  Muscatello  and  Gangitano,  whose  inves- 
tigations  of  emphysematous  gangrene  are  of  great  value,  that 
tin-  gas-bacillus  is  incapable  of  attacking  healthy  tissues. 
Virulent  cultures,  even  in  moderate  doses,  can  produce  rapidly 
spreading  gaseous  phlegmons  when  inoculated  into  the  sub- 
cutaneous tissues  of  susceptible  animals  such  as  guinea-pigs 
and  pigeons.  In  human  beings  the  emphysema  may  extend 
very  rapidly  into  the  healthy  tissues,  frequently  outstripping 
in  its  advance  the  inflammatory  cedema.  This  may  occur  in 
pure,  as  well  as  in  mixed,  infections  with  the  gas-bacillus. 
After  amputation  through  apparently  healthy  tissues  there 
may  be  rapidly  spreading  emphysema  from  (he  stump 
(Welch  and  Flexner's  Case  II).     The  two  instances  of  men- 


ingitis observed  by  Hitschmann  and  Lindenthal  and  by  How- 
ard speak  also  for  the  power  of  the  gas-bacillus  to  attack 
healthy  tissues.  It  is  true,  as  urged  by  Muscatello  and  Gan- 
gitano, that  toxins  derived  from  the  bacilli  may  prepare  the 
tissues  for  the  invasion  and  action  of  the  advancing  bacilli, 
but  the  same  explanation  has  been  put  forward  for  the  spread 
of  other  pathogenic  bacteria  in  healthy  tissues.  In  asserting 
that  the  gas-bacillus  may  attack  healthy  tissues,  I  would  not 
be  understood  as  minimizing  the  great  importance  of  the  va- 
rious accessory  causes  of  emphysematous  gangrene  which  act 
by  lowering  the  vitality  of  the  tissues  or  the  general  resistance 
of  the  patient,  or  as  failing  to  recognize  the  marked  resistance 
to  infection  by  the  gas-bacillus  offered  by  the  healthy  tissues, 
a  resistance  to  which  I  have  previously  called  attention  and 
which  I  shall  have  occasion  further  to  emphasize. 

Gas  may  appear  in  the  tissues  as  early  as  eight  hours  after 
the  injury.  In  a  case  of  gaseous  phlegmon  following  a  bullet 
wound  of  the  knee  joint,  reported  by  Welch  and  Flexner,  Dr. 
Bloodgood  recognized  gas  in  the  joint "  and  surrounding  tis- 
sues just  twenty  hours  after  the  injury.  In  a  case  of  Dr. 
Tiffany's,  which  we  have  reported,  death  from  emphysematous 
gangrene,  due  to  pure  infection  with  the  gas-bacillus,  occurred 
forty-eight  hours  after  a  fall  causing  a  compound,  commi- 
nuted fracture  of  the  patella  with  grinding  of  the  under- 
clothing into  the  wound.  There  was  no  other  injury  of  the 
body.  Any  one  who  has  seen  one  of  these  rapidly  fatal  cases 
of  spreading,  traumatic,  emphysematous  gangrene  will  receive 
an  impression  which  he  will  never  forget. 

The  anatomical  and  clinical  study  of  uncomplicated  em- 
physematous gangrene  demonstrates  that  the  disease  is  not, 
as  many  formerly  supposed,  simply  an  intense  variety  of 
ordinary  phlegmonous  inflammation  or  cellulitis,  but  is  a 
disease  sui  generis.  It  may  be  combined  with  phlegmonous 
inflammation,  but  then  some  other  microorganism,  usually 
the  streptococcus,  is  associated  with  the  gas-bacillus. 

In  typical  uncomplicated  cases  the  lesions  consist  in  necrosis 
of  all  the  tissues,  the  presence  of  gas  in  the  interstices,  infil- 
tration with  blood,  evidences  of  the  mechanical  action  of  the 
iias.  and  exudation  of  a  variable  amount  of  bloody  serum. 
The  amount  of  gas  varies  much  in  different  cases.  There  may 
be  only  a  few  bubbles  or  the  tissues  may  be  everywhere  blown 
up  with  gas.  The  nuclei  disappear  by  karyolysis.  The  not- 
able thing  in  most  cases  is  a  nearly  complete  absence  of 
leukocytes  and  of  cellular  reaction,  although  in  a  few  in- 
stances, even  of  pure  infection,  1  have  found  leukocytes  in 
considerable  number,  and  even  purulent  foci,  but  generally 
at  a  distance  from  the  primary  necrosis.  As  will  be  shown 
later  Bacillus  aerogenes  capsulatus  in  certain  situations  is 
capable  of  setting  up  purulent  inflammation.  In  one  of  our 
cases,  reported  by  Bloodgood,  Dr.  Gushing  found  gas-bacilli 
without  gas  in  a  small  subcutaneous  abscess  of  a  stump  two 


"  It  is  to  be  regretted  that  in  the  cases  reported  by  Prutz 
(Deutsche  Zeitschr.  f.  Chirurg.,  1898,  XLVII,  p.  591),  as  traumatic 
entrance  of  air  into  the  knee  joint,  no  bacteriological  examina- 
tion was  made. 
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months  after  amputation  of  the  thigh  for  emphysematous 
gangrene  of  the  leg,  the  amputation  having  been  followed  by 
uninterrupted  convalescence. 

After  death  there  may  be  rapid  extension  of  the  subcuta- 
neous emphysema,  and  at  autopsies  made  a  few  hours  after 
death  gas-huhbles  may  he  found  in  the  heart,  vessels,  liver 
and  other  organs,  hut  as  to  this  occurrence  there  is  no  rule. 
As  1  have  already  explained  wide-spread  distribution  id'  gas 
in  the  blood  and  organs  in  early  autopsies  indicates  entrance 
of  the  bacilli  into  the  circulation  during  life. 

As  is  to  he  expected  from  the  etiology  of  many  of  the  cases 
of  emphysematous  gangrene,  emboli  of  fat  and  of  bone-marrow 
cells  are  common  in  the  pulmonary  capillaries,  but  1  do  not 
know  that  in  any  case  they  contributed  to  the  fatal  result. 

The  prognosis  of  emphysematous  gangrene  is  more  favor- 
able to-day  than  before  the  antiseptic  period.  The  disease 
terminated  fatally  in  59  per  cent  of  the  eases  in  my  list.  In 
the  cases  observed  and  treated  at  the  Johns  Hopkins  Hospital 
— 1(1  in  number — the  fatality  was  •"><)  per  cent,  hut  of  these 
one  was  a  gaseous  phlegmon  of  the  pelvis  extending  to  the 
thigh,  resulting  from  traumatic  rupture  of  the  rectum,  a 
second  was  a  gaseous  phlegmon  of  the  abdominal  wall  follow- 
ing removal  of  the  appendix  and  complicated  with  diffuse 
gangrenous  peritonitis,  and  a  third  case  terminated  twenty- 
five  days  after  disappearance  of  a  gaseous  phlegmon  of  the 
thigh  (treated  by  incisions)  from  a  late  streptococcus  infec- 
tion, gas  and  the  gas-bacillus  having  disappeared.  Of  thu 
two  remaining  fatal  cases  in  one — emphysematous  gangrene 
following  compound  fracture  of  the  thigh — amputation  was 
refused  by  the  patient  until  the  fourth  day  when  he  was  in  a 
state  of  collapse  and  died  fifteen  hours  later,  and  in  the  other 
— compound  fracture  of'  the  skull  and  both  lower  extremities 
— the  patient  died  thirty  hours  after  the  accident,  having 
never  regained  consciousness. 

When  the  disease  is  accessible  to  surgical  treatment,  is  not 
complicated  by  other  grave  conditions,  and  is  promptly  recog- 
nized and  treated,  the  prognosis,  according  to  the  experience 
of  my  surgical  colleagues.  Professor  Halsted  and  Dr.  Blood- 
good,  is  not  very  unfavorable. 

The  clinical  evidence  favors  the  view  that,  at  least  in  mosl 
uncomplicated  fatal  cases,  death  is  due  to  toxaemia.  Nbrris 
was  unable  to  demonstrate  the  presence  of  strong  toxins  in 
artificial  cultures  of  Bacillus  aerogenes  capsulatus,  but,  as  is 
well  known,  the  same  difficulty  is  encountered  with  many 
other  pathogenic  bacteria  which  arc  believed  to  produce 
poisons  in  the  human  body.  Muscatello  is  also  of  the  opinion 
that  the  constitutional  symptoms  are  attributable  to  to 

I'!,,,  suggestion  that  death  may  he  due  to  gaseous  embolism 
is  not  new.  Pirogoff  and  other  of  tie-  older  observers  knew 
that  gas-bubbles  may  he  found  within  the  heart  and 
very  soon  after  the  death  of  patients  from  emphysematous 
gangrene.  In  the  discussion  on  Langenbeck's  paper  on  trau 
matic  infiltration  before  the  Society  of  German  Military  Sur 
geons  in  1870,  Senator "  advocated  the  supposition  thai  death 


"Deutsche  militararztl.  Zeitschr.,  1872,  I,  p.  2P>0. 


is  caused  by  gas-embolism.  While  the  possibility  of  this  oc- 
currence as  the  cause  of  death  may  be  admitted,  there  is  at 
present  no  proof  of  this  opinion.  Gas-bubbles  are  by  no  means 
always  found  in  the  blood  and  organs  alter  death  from  em- 
physematous gangrene,  and  the  clinical  histories  of  those  in 
whom  they  are  found  post  mortem  do  not  appear  to  ditfer 
from  those  where  they  are  absent.  In  experimental  gaseous 
phlegmons  in  guinea-pigs  there  is  no  evidence  of  the  presence 
<d'  gas-bubbles  in  the  circulation  during  life. 

In  one  id'  our  cases  (  Mann)  death  resulted  from  tetanus  and 
Verneuil"  has  reported  three  cases  which  withoul  bacterio- 
logical examination  he.  in  conformity  with  current  French 
opinion,  calls  malignant  (edema,  where  also  tetanus  inter- 
vened. There  is  nothing  surprising  in  this  association  when 
one  considers  that  the  home  of  the  tetanus  bacillus,  like 
that  of  the  gas-bacillus,  is  the  soil.  The  period  of  incu- 
bation for  tetanus  is  longer  than  for  infection  with  the  gas- 
bacillus,  the  former  appearing  rarely  before  the  seventh 
day.  and  the  latter  usually  within  two  or  three  days  after  the 
injury. 

Prophylactic  measures  against  emphysematous  gangrene  are 
sufficiently  obvious  from  the  etiological  factors  which  have 
already  been  considered.  It  is  important  in  wounds  of  the 
character  most  frequently  followed  by  this  complication  to 
search  microscopically  and  by  cultures  for  Bacillus  aero- 
genes capsulatus.  The  examination  of  coverslips,  stained 
by  Gram,  w  ill  usually  suffice  for  a  probable  diagnosis.  I  have 
already  cited  instances  in  which  this  bacillus  has  been  de- 
tected before  the  onset  of  emphysema  and  in  which  there  is 
good  reason  to  think  prompt  surgical  treatment  warded  off 
Severe  infection.  The  possibility  of  infection  from  the  intes- 
tinal canal,  as  well  as  from  external  sources,  is  to  be  borne  in 
mind. 

The  cases  were  treated  either  by  tree  incisions  or  by  ampu- 
tation or  both.  The  results  were  better  after  amputation 
than  after  simple  incisions,  of  the  cases  of  emphysematous 
gangrene  affecting  primarily  the  extremities,  the  recoveries 
numbered  UN  per  cent  after  amputation,  and  :!.'{'.,  per  cent 
after  incision  without  amputation.  Careful  study  of  indi- 
vidual cases  shows  that  amputation  is  by  no  means  always 
necessary.  Everything  depends  upon  early  recognition  of  the 
nature  of  the  infection.  Dr.  Bloodgood,"0  from  a  relatively 
large  experience,  says:  "  It  the  infection  is  recognized  early, 
and  t  he  destruction  of  the  sofl  parts  and  hone  is  not  extensive, 
free  incisions  with  immediate  continuous  hath  treatment, 
should  he  tried.  If  the  general  symptoms  id'  infection  are  not 
immediately  relieved,  amputation  should  he  done.  It',  how- 
ever, the  infection  is  recognized  late  one  should  take  no  risk 

hid  amputate  at  ome \n  earlj  diagnosis  will  probably 

save  life,  and  from  many  observations  an  amputation  may  not 
always  he  uecessary.  ' 

A  similar  position  as  to  prognosis  and  treatment  is  taken  by 
Muscatello  and  Gargitano  in  their  valuable  paper  on  ga 


s*Semaine  med.,  1890.  p.  403. 

'"Progressive  Medicine.  1899.  IV.  December,  p.  174. 
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gangrene,  in  which  they  also  emphasize  the  value  of  abundant 
miis  with  disinfectant  and  oxidizing  solutions.  In  the 
service  of  Dr.  Halsted  at  the  Johns  Hopkins  Hospital  the 
continuous  bath  treatment  has  been  found  useful.  Hitsch- 
maim  and  Lindenthal  are  certainly  mistaken  in  their  assertion 
that  incisions  are  usually  without  favorable  effect  and  that 
earlj  amputations  offer  the  only  chance  of  recovery.  As 
pointed  out  by  Thorndike  and  others  recovery  may  follow 
amputation  even  when  it  is  impossible  to  remove  the  whole 
of  the  diseased  tissues. 

Gaseous  Abscess  i  s. 

The  presence  of  gas  in  closed  abscesses  may  be  due  to 
Bacillus  aerogenes  capsnlatus. 

It   seems  t ptestionable  whether  Fraenkel's"'  second 

i  ase  should  be  classified  under  emphysematous  gangrene.  In 
the  region  of  the  right  elbow  joint  there  was  a  painful  fluctu- 
ating swelling  from  which  on  incision  fetid  pus  mixed  with 
gas-bubbles  escaped.  The  subcutaneous  tissue  was  partly 
necrotic.  A  similar  swelling  over  the  left  shoulder  joint  was 
also  incised.  Resides  the  gas-bacillus,  streptococci  and  long 
delicate  bacilli  appeared  in  the  cultures.     There  is  no  state- 

ni   concerning  the  causation  of  these  abscesses.     Passow's 

,  ase  was  also  a  peculiar  one.  Following  a  superficial,  suppur- 
ating wound  of  the  right  hand  there  appeared  panophthal- 
mitis with  septicaemia,  during  which  a  crepitating  swelling  of 
the  righi  shoulder  and  upper  arm  developed,  from  which  on 
incision  were  evacuated  pas  ;  nd  a  brownish,  fetid  secretion, 
but  no  actual  pus  Besides  staphylococci  a  bacillus,  believed 
by  Passow  to  be  identical  with  the  gas-bacillus,  was  cultivated. 
I  have  included  these  two  cases  under  the  gaseous  phlegmons 
or  emphysematous  panprene.  although  at  least  the  former 
seems  to  have  been  one  of  definite  abscesses. 

Soupault  and  Guillemot"  have  recorded  two  cases  of  gase- 
ous abscess,  following  hypodermic  injections,  due  to  the 
pas-bacillus.  They  call  the  organism  "Bacillus  perf  ringens  " 
(Veillon  and  Zuber),  but  identify  it  with  Fraenkel's  Bacillus 
phlegmones  emphysematosa}.  Of  the  American  work  on  Ba- 
cillus aerogenes  capsnlatus  they  have  apparently  never  heard. 
In  Soupault  and  Guillemot's  first  case  a  larpe  abscess  contain- 
ing fetid  pus  and  gas  with  the  odor  of  sulphuretted  hydrogen 
followed  the  iniection  of  40  cc.  of  5  per  cent  common  salt 
solution  into  the  thigh  of  a  patient  with  advanced  and  rapidly 
extending  pulmonary  tuberculosis.  The  injection,  made  Sep- 
tember *.  was  at  once  followed  by  a  painful  swelling  of  the 
thigh,  over  which  the  skin  was  reddened;  on  September  15, 
gas  «as  detected:  on  September  25.  300  cc.  of  ohocolate- 
colored,  thick,  viscid  pus  mixed  with  pas  were  aspirated,  and 
8  days  later  an  incision,  from  which  200  cc.  of  reddish  pus 
escaped,  was  made,  after  which  the  abscess  slowly  healed. 
Aerobic  cultures  were  negative;  in  anaerobic  cultures  Bacillus 
aerogenes  capsnlatus  (Veillon  and   Zuher's  Bacillus  perfrin- 


n  Ueber  Gasphlegmonen,  p.  15,  Hamburg  and  Leipzig,  1893. 
"2  Bull,  et  mem.  Soc.  med.  d.  hop.  de  Paris,  1900,  3.  S.,  XVII, 
p.  216. 


gens)  was  obtained  in  pure  culture.  From  the  foul  odor  of 
the  pus  and  gas,  which  is  said  to  have  been  distinctly  that  of 
sulphuretted  hydrogen,  it  is  probable  that,  at  least  at  some 
stage  of  the  process,  other  microorganisms  were  associated 
with  the  gas-bacillus,  which  survived  for  nearly  a  month  in 
the  abscess. 

The  same  authors  report  a  second  case  of  gaseous  abscess, 
which  in  this  instance  followed  the  injection  of  artificial 
serum  into  the  abdominal  walls  of  a  child  with  grave  typhoid 
fever.  The  abscess,  which  was  opened  by  thermo-eautery, 
contained  yellowish,  viscid,  inodorous  pus.  Three  aerobic  or- 
ganisms,  of  which  Staphylococcus  aureus  predominated,  were 
found  associated  with  Bacillus  aeropenes  capsulatus. 

Soupault  and  Guillemot  describe  a  third  case  of  a  young 
man.  19  years  old.  in  whom  a  gangrenous  phlegmon  with  ex- 
tensive sloughing  followed  an  injury  of  the  left  lep  received  in 
playing  foot-ball.  After  the  critical  condition  seemed  to  have 
passed,  an  emphysematous  subcutaneous  swelling  appeared  in 
the  opposite,  healthy  lep  near  the  inside  of  the  knee.  A  hypo- 
dermic injection  of  salt  solution  had  been  made  in  the  external 
part  of  the  right  thigh,  but  the  authors  do  not  consider  that 
this  had  anythinp  to  do  with  the  gaseous  swelling,  as  the  latter 
was  too  remote  from  the  site  of  injection.  Thev.  therefore, 
attribute  the  gaseous  phlepmon  to  transportation  of  bacilli  by 
the  circulation  from  the  opposite  extremity.  Bacillus  aero- 
pones  capsulatus  was  found  in  pure  culture.  Recovery  was 
uninterrupted. 

Soupault  and  Guillemot  emphasize  the  benign  course  of  the 
affection  in  their  three  cases,  as  well  as  in  other  instances  of 
paseous  abscess  following  hypodermic  injections  which  they 
cite  from  published  records.  Conditions  favoring  the  occur- 
rence of  such  abscesses  after  these  injections  are  the  irritating 
quality  of  the  fluids  injected  (ether,  tincture  of  musk,  cam- 
phor, acid  solutions  of  morphine,  concentrated  saline  solu- 
tions, etc.")  and  lowered  general  resistance  of  the  patient  pro- 
duced by  typhoid  fever,  tuberculosis,  cancer,  cholera,  haemor- 
rhages, and  other  grave  diseases.  When  death  occurs,  they 
think  that  it  is  usually  attributable  to  the  primary  disease, 
not  to  the  infection  with  the  pas-bacillus. 

I  have  included  in  my  statistics  of  emphysematous  gangrene 
5  cases  of  paseous  phlepmon  following  hypodermic  injections, 
3  of  these  (Carroll  2,  Dobbin  1)  beinp  of  normal  salt  solution 
in  puerperal  women,  and  2  (E.  Fraenkel)  beinp  respectively 
of  oil  of  camphor  followed  at  once  by  ether  in  a  patient  after 
extirpation  of  a  pvloric  cancer,  and  of  a  solution  in  water  of 
sulphuric  acid  and  muriate  of  morphia  in  choleTa.  That  the 
most  unirritatinp  of  solutions  may  be  followed  by  paseous 
phlepmon  is  demonstrated  by  the  three  cases  in  which  phvsio- 
logical  salt  solution  was  injected.  Of  these  latter  two  died, 
and  one  recovered  after  incision  of  the  phlepmon.  Both  of 
Fraenkel's  cases  terminated  fatally. 

Includinp  Soupault  and  Guillemot's  3  instances  of  paseous 
abscess  we  have  altogether  S  cases  of  paseous  abscess  or  phleg- 
mon following  hypodermic  injections  of  various  substances, 
and  caused  by  Bacillus  aerogenes  capsulatus.  usually  in  asso- 
ciation with  other  bacteria. 


September,  1900.  | 


JOHNS    HOPKINS    HOSPITAL   BULLETIN. 


197 


Brieger  and  Ehrlich's"  two  observations  of  fatal  gaseous 
phlegmon  following  the  hypodermic  injection  of  tincture  of 
musk  in  typhoid  fever  are  usually  cited  as  the  firsl  instances 
of  authenticated  malignant  oedema  in  man.  luit  ii  cannol  be 
said  that  the  bacillus  concerned  was  proven  beyond  doub!  to 
be  thai  of  malignant  oedema,  and  with  our  present  knowledge 
of  the  etiology  of  this  class  of  affections  it  is  permissible  to 
question  the  accuracy  of  the  identification  of  the  bacillus  in 
these  two  cases,  notwithstanding  the  high  authority  of  the 
observers.  In  the  case  of  gaseous  abscess  following  the  intra- 
muscular injection  of  ether  reported  by  Bucquet,"  and  in  the 
two  similar  cases  reported  by  Lauteret.'"  all  three  ending  in 
recovery,  no  bacteriological  examination  was  made. 

II  is  evident  from  the  foregoing  cases  that  Bacillus  aero- 
genes  capsulatus,  in  combination  usually  with  pyogenic  bac- 
teria, is  the  chief,  if  not  sole,  cause  of  the  gaseous  abscesses  or 
emphysematous  gangrene  which  occasionally  follow  hypo- 
dermic injections.  Although  in  mine  of  the  cases  reported 
has  this  bacillus  been  looked  for  in  the  fluids  injected,  the 
presumption  is  that  it  was  present  either  in  them  or  in  the 
Byringe,  although  there  is  a  possibility  of  the  introduction  of 
this  organism  from  the  skin  of  the  patients,  and  even  of  its 
conveyance  by  the  circulation  from  the  intestine  to  (lie  site  of 
tissues  damaged  by  the  injection  of  irritating  substances. 

I  shall  refer  subsequently  to  the  occurrence  of  the  gas- 
bacillus  in  abscesses  withoul  nas  and  to  other  manifestations 
of  its  pyogenic  capacity. 

Uterine  Infections. 

Knowledge  of  Bacillus  aerogenes  capsulatus  is  of  not  less 
interest  and  importance  to  the  obstetrician  than  to  the  sur- 
geon. Infection  of  the  puerperal  uterus  by  this  microorgan- 
ism leads  to  a  variety  of  morbid  conditions,  some  compara- 
tively mild,  others  of  the  utmost  gravity. 

The  wide  distribution  of  the  gas-bacillus  in  the  intestinal 
canal  and  the  outer  world  renders  as  explicable  the  occasional 
e  of  this  bacillus  in  the  female  genital  tract  as  that  of 
the  colon  bacillus  in  the  same  situation.  Lindenthal "  found 
flic  gas-bacillus  in  the  vagina  without  the  presence  of  gas  or 
other  pathogenic  effects  twice  out  of  six  puerperal  cases  exam- 
ined. According  to  the  observations  of  others,  Lindenthal's 
experience  would  si  em  to  lie  exceptional.  As  with  so  many 
other  pathogenic  bacteria  the  mere  presence  of  the  organism 
upon  exposed  surfaces  does  not  necessarily  signify  infection. 

I  shall  consider  the  uterine  infections  by  the  gas-bacillus 
under  the  headings  of  emphysema  of  the  foetus,  puerperal 
endometritis,  physometra,  emphysema  of  the  uterine  wall,  and 
puerperal  gas-sepsis,  although  these  conditions  may  be  asso- 
ciated  with  each  other. 

Emphysema  of  the  Faius. — The  occurrence  of  emphysema 


"  Berliner  klin.  Woch.,  1882,  XIX.  p.  661. 

"These,  Paris,  1883. 

"These,  Paris,  1898. 

"Wiener  klin.  Wochenschr.,  1897,  pp.  3  and  35. 


in  the  dead  fcetus  in  utero  has  been  known  for  centuries,"'  but 
it  was  not  until  1897,  when  Dobbin  published  his  paper  on 
-Puerperal  Sepsis  due  to  Infection  with  the  Bacillus  aero- 
genes capsulatus'""  that  the  cause  of  this  condition  was 
determined  t<>  be  invasion  by  Bacillus  aerogenes  capsulatus. 
In  this  ease  gas  ami  the  gas-bacillus  were  both  recognized 
.luring  the  life  of  the  patient  in  the  foetus,  the  placenta  and 
the  cavity  of  the  uterus,  and  after  death  there  was  general  gas- 
formation  throughout  the  body. 

Dr.  Dobbin  has  kindly  given  me  the  notes  of  a  second, 
unpublished  case  observed  by  him.  He  was  called  to  see  a 
woman  in  difficult  labor,  upon  whom  repeated  attempts  at 
delivery  of  a  dead  foetus  had  been  made.  Upon  examination 
he  recognized  crepitation  of  the  caput  succedaneum  while  the 
fcetus  was  still  in  utero.  Upon  delivery  the  foetus  was  em 
physematous  with  foamy  organs.  The  gas  bacillus  was  found 
in  pure  culture  in  the  fcetus  and  mixed  with  other  bacteria  in 
the  amniotic  fluid.  No  gas  was  recognized  in  the  uterus  after 
delivery.  The  patient  made  a  good  recovery  without  evidence 
of  sepsis. 

Menge  and  Kronig"  have  observed  three  instances  of  foetal 
infection  by  the  gas-bacillus  and  have  brought  strong  evidence 
that  usually  the  invasion  is  through  the  mouth  of  the  fn>tus, 
the  bacilli  being  taken  into  the  lungs  or  stomach  by  inspiring 
or  swallowing  amniotic  fluid.  Tn  their  cases  the  bacilli  were 
not  found  in  the  part  of  the  umbilical  cord  attached  to  the 
placenta,  but  in  Dobbin's  first  case  this  as  well  as  the  placenta 
itself  was  infected  with  the  gas-bacillus.  The  amniotic  fluid 
within  the  intact  membranes,  as  is  well  known,  is  usually 
sterile,  and  only  exceptionally  becomes  infected  before  rup- 
ture of  the  membranes,  so  that  the  infection  of  the  foetus 
from  this  source  is  generally  after  this  rupture.  As  shown  by 
Menge  and  Kronig,  all  grades  of  invasion  of  the  fief  us  by  the 
gas-bacillus  occur,  so  that  there  may  be  only  a  small  amount 
of  gas.  and  this  limited  to  (he  lungs  or  the  alimentary  canal 
or  both.  The  medico-legal  importance  of  not  mistaking  for 
air  this  gas  in  the  foetal  lungs  produced  by  gas-bacilli  should 
be  emphasized. 

As  is  well  known,  foetal  emphysema  is  usually  unattended 
with  danger  to  I  he  mother.  In  two  of  the  five  eases  due  to 
Bacillus  aerogenes  capsulatus  in  my  list  the  puerperium  was 
even  without  rise  of  temperature,  in  two  there  was  mild 
fever,  but  in  Dobbin's  first  ease  there  was  rapidly  fatal  gas- 
sepsis. 
will  be  considered  cases  of  acute   uterine  infection  with  the 

Puerperal  Endometritis. — Under  the  heading  "  gas 


'■'■  It  is  usually  stated  that  this  condition  was  known  to  Celsus, 
but  he  does  not  expressly  mention  the  presence  of  gas.  although 
this  is  to  be  inferred.  In  the  chapter  on  extraction  of  the  dead 
foetus,  he  says:  "  Solet  etiam  evenire,  ut  is  infans  humore  disten- 
datur,  exque  eo  profluat  foedi  odoris  sanies."  Milligan's  "  Celsus," 
p.  394,  Edinburg,  1831. 

68  Bulletin  of  the  Johns  Hopkins  Hospital,  1897,  VIII,  p.  24. 

"  Bakteriologie  des  weibl.  Genitalkanales,  Teil  II,  p.  167,  Leip- 
zig, 1897. 
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gas-bacillus  followed  by  invasion  of  the  Mood  and  organs  by 
Lnnism.  Here  it  may  be  mentioned  that  Bacillus  aero- 
capsulatus  may  be  present  in  the  uterus,  usually  in  asso- 
ciation with  other  bacteria,  in  both  mild  and  severe  cases  of 
puerperal  endometritis  without  the  recognition  of  gas  in  the 
fcetus,  or  the  uterine  cavity,  or  wall.  An  example  of  such  a 
an  unpublished  one  in  the  service  of  Dr.  J.  Whitridge 
Williams,  of  which  the  notes  have  been  furnished  me  by  Dr. 
Dobbin.  A  woman  with  rhachitic  pelvis,  upon  whom  deliv- 
ery by  forceps  had  been  attempted  before  admission  to  the 
Johns  Hopkins  Hospital,  was  there  delivered  by  craniotomy. 
There  was  no  gas  in  the  foetus.  Forty-eight  hours  later 
Bacillus  aerogenes  eapsulatus,  together  with  streptococci,  was 
found  in  the  uterine  lochia.  Xo  pis  was  detected.  The 
patient  developed  fever,  but  recovered. 

In  two  cases,  one  reported  by  Dobbin'"  and  the  other  by 
Blumer,71  the  gas-bacillus,  although  not  identified  with  abso- 
lute certainty,  was  probably  present  in  the  puerperal  uterus 
in  association  with  the  typhoid  bacillus. 

Physometra. — Distension  of  the  uterine  cavity  with  gas 
(physometra  or  tympany  of  the  uterus)  was  present  in  Dob- 
bin's firs!  case,  already  cited,  and  is  often  associated  with 
emphysema  of  the  dead  fcetus,  hid  may  occur  without  the 
latter  and  even  in  the  uon-pregnant  uterus.  This  curious 
condition  was  formerly  ascribed  to  entrance  of  air  or  to  ordi- 
nary putrefaction.'  but  it  is  now  known  to  be  the  result  of  the 
activity  of  gas-producing  bacilli. 

Since  the  observations  id'  Lindenthal,™  reported  in  1898, 
it  cannot  he  doubted  that  Bacillus  aerogenes  eapsulatus  is  the 
chief  cause  of   physometra.     He   found  this  bacillus  in  five 

cases  during  life  and  reproduced  the  condition  experi ntally 

in  guinea-pigs.  He  is  justly  skeptical  id'  the  correctness  of 
the  previous  reports  of  Gebhard"  concerning  the  agency  of 
the  coli, ii  bacillus  in  generating  pis  within  the  uterus.  We 
know  from  Theobald  Smith's  investigations  that  the  colon 
bacillus  can  produce  gas  only  from  carbohydrates,  whereas  it 
i-  the  most  distinctive  biological  attribute  of  our  gas-bacillus 
that  it  can  produce  Lias  from  proteids.  Until  it  has  been 
shown  that  the  amniotic  fluid  and  uterine  contents  may  under 
any  conditions  contain  enough  carbohydrate  to  explain  the 
devi  lopnient  of  gas  by  the  colon  bacillus  there  is  everj  reason 
Hon  the  claims  for  this  bacillus  as  a  cause  of  tympany 
of  the  uterus."'' 

My   lis!    of  cases   contains    1 ' *  instances  id'   physometra   in 


Am.  Journ.  Obstetrics,  1898,  XXXVIII,  p.  185. 
1  [bid.,  L899,  XXXIX.  p.  42. 

"  The  older  hypotheses  and  records  on  physometra  and  emphy- 
sema of  the  fcetus  are  fully  presented  by  Staude.  Zeitschr.  f.  Geb. 
u    Gyniik.,  L878,  III,  p.  191. 

Monatsschr.  f.  Geb.  u.  Gyniik.,  1S98,  VII,  p.  269. 
71  Zeitschr.    f.    Geb.   u.    Gyniik,   1893,    XXVI,    p.    480,    and    1897, 
XXXVII,  p.  132. 

'■'■  Halban  (Monatsschr.  f.  Geb.  u.  Gyniik.,  1900,  XI,  p.  102)  states 
that  he  has  found  lactose  once  in  the  amniotic  fluid  of  a  normal 
puerpera.     Further  studies  of  this  subject  are  needed. 


which  Bacillus  aerogenes  eapsulatus  was  demonstrated. 
.Although  as  some  of  our  cases  show,  this  condition  may  lie 
associated  with  invasion  of  the  bacilli  into  the  wall  of  the 
uterus  and  by  acute  gas-sepsis,  these  occurrences  are  excep- 
tional and  the  prognosis  is  in  general  a  favorable  one.  Most 
of  the  cases  furnish  a  good  illustration  of  the  resistance  of 
living  human  tissues  to  the  action  of  the  gas-bacillus.  Doubt- 
less in  these  cases  the  bacilli  grow  simply  in  the  amniotic 
fluid  after  rupture  of  the  membranes,  and  in  the  dead  fcetus, 
these  offering  no  vital  resistance,  whereas  we  must  suppose 
that  the  intact  uterine  wall  offers  ordinarily  an  effective  re- 
sistance to  the  invasion  and  multiplication  of  the  gas-bacillus. 
That  occasionally  the  bacilli  may  find  other  dead  material  in 
the  uterus,  as  in  sloughing  myomata  and  cancers,  is  evident 
from  the  histories  of  some  cases  of  physometra. 

Emphysema  of  the  Uterine  Wall. —  Far  graver  in  significance 
i>  septic  emphysema  of  the  uterine  wall,  of  which  Halban  "  has 
recently  reported  an  interesting  case  due  to  Bacillus  aerogenes 
eapsulatus.  Graham,  Steward  and  Baldwin  and  P.  Ernst  were 
the  first  to  demonstrate  this  bacillus  in  this  condition,  their 
papers,  to  which  reference  has  already  been  made,  appearing 
simultaneously  in  August,  1893.  Eleven  instances  of  emphy- 
sema of  the  wall  of  the  uterus,  all  puerperal,  have  been  re- 
ported, of  which  •")  were  recognized  during  life.  In  all  but 
llalban's  case  there  was  also  physometra.  and  this  would  seem 
to  be  a  necessary  accompaniment  unless  the  cervical  canal  is 
open  so  as  to  permit  the  escape  of  the  gas  from  the  uterine 
ca\  it  v.  All  of  the  cases  were  fatal,  and  in  most  gas  was  found 
at  autopsy  in  the  blood  and  internal  organs. 

Subperitoneal  emphysema  is  a  condition  which  has  been 
observed  after  rupture  of  the  uterus,  Dischler  "  having  col- 
lected reports  of  1  1  cases.  In  most  instances  this  has  been 
attributed  to  entrance  of  air.  but  I  think  that  it  is  safe  to 
predict  that  the  pis-bacillus  will  be  found  in  similar  cases  in 
the  future,  if  proper  methods  for  its  detection  are  employed. 
1  know,  however,  of  no  instance  of  this  condition  in  which  it 
has  been  looked  for. 

Puerperal  Gas-Sepsis. — 1  have  adopted  from  Halban  the 
term  •"pis-sepsis"  as  a  convenient  one — although,  perhaps, 
open  to  criticism — to  designate  the  important  group  of  fatal 
pin  rperal  cases  in  which  gas-bubbles  are  found  at  early  autop- 
sies in  the  heart  and  vessels  and  often  also  in  the  organs  and 
tissues  under  conditions  where  we  must  suppose  that  gas- 
bacilli  and  possibly  gas  have  passed  from  the  uterus  into  the 
circulation  during  life.78  Here  in  my  opinion  belong  most 
of  the  cases  which  have  been  reported  as  deaths  due  to  the 
entrance  of  air  into  the  uterine  veins.-  This  opinion  which  I 
expressed  in  my  first  communications  on  the  gas-bacillus  in 
1891  and   1892,  received  prompt  confirmation  in  the  papers 


7,1  Monatsschr.  f.  Geb.  u.  Gyniik..  1900.  XI,  p.  88. 

77  Arch.  f.  Gynak.,  1898,  LVI,  p.  199. 

78  Gas-sepsis   in   this   sense  occurs   also   in   other   than   uterine 
infections  with  the  gas-bacillus. 
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of  Graham,  Steward  and  Baldwin  and  of  1*.  Ernst  in  August, 
L893,  and  has  since  been  strengthened  by  other  similar  ob- 
servations. Cases  described  by  Wendeler™  as  sepsis  acutis- 
snua  belong  also  in  the  same  category. 

My  list  includes  13  puerperal  eases  in  which  gas-bubbles 
and  the  gas-bacillus  were  found  at  autopsy  in  the  blood  or 
organs;  but  in  only  T  of  these  does  it  seem  to  me  conclusive  ot 
extremely  probable  that  the  infection  occurred  during  life.1' 

The  most  remarkable  of  these  cases  is  that  reported  by 
Graham,  Steward  and  Baldwin  of  a  woman,  upon  whom  abor- 
tion had  been  recently  produced,  who  during-  the  four  hours 
immediately  preceding  death  became  emphysematous  over 
nearly  the  whole  body.  At  the  autopsy  gas  and  gas-bacilli 
were  found  everywhere  throughout  the  body.  In  Dalton  and 
Bremer's"'  case,  also  one  of  criminal  abortion,  an  emphysem- 
atous swelling  of  the  arm  and  pectoral  region  was  likewise 
recognized  during  life.  These  cases  are  of  importance  as 
demonstrating  the  invasion  id'  the  body  by  the  gas-bacillus 
fnnn  the  uterus  while  the  blood  is  still  circulating.  In  Hah 
ban's  and  Dobbin's  cases  gas  was  also  recognized  during  life 
within  the  wall  or  cavity  of  the  uterus. 

In  the  majority  of  cases  of  puerperal  gas-sepsis  there  has 
been  some  operative  interference  preceding  infection,  such 
as  criminal  abortion,  forced  delivery  lor  placenta  praevia  or 
other  causes,  or  the  manipulations  of  an  unskilled  midwife. 
The  fulminating  character  of  the  infection,  death  being  some- 
tune,-,  very  sudden,  is  a  notable  feature  of  many  of  the  cases. 

In  a  case  of  attempted  criminal  abortion  reported  by  Per- 
kins"' the  patient,  according  to  the  statement  of  the  practi- 
tioner in  whose  office  death  occurred,  died  suddenly,  and  at 
the  autopsy  twelve  hours  later  in  cold  weather,  gas  was  found 
in  the  vena  cava,  heart,  and  other  vessels,  with  evidences  of 
injury  to  the  pregnant  uterus.  The  case  was  reported  by 
Perkins  as  one  id'  death  from  air-embolism,  and  certainly  with 
as  much  and  even  more  plausibility  than  most  eases  thus 
reported.  After  the  publication,  Dr.  Perkins,  upon  the  re- 
quest of  Dr.  Dob!, in.  was  so  good  as  to  send  the  uterus,  well 
preserved  in  alcohol,  to  my  laboratory  where  Dr.  Dobbin 
demonstrated  in  the  uterine  vessels  and  tissue  bacilli  morpho- 
logically and  in  staining  reaction  identical  with  Bacillus  aero- 
gene-  capsulatus."3 

I  would  not  be  understood  to  deny  the  possibility  of  the 
occurrence  of  fatal  air-embolism  from  the  uterus.  A  very 
few  of  the  reported  cases  are  difficult  to  interpret   upon  anj 


■'  Monatsschr.  f.  Geb.  u.  Gyniik.,  1896,  IV.  p.  581. 

"'  These  are  the  cases  reported  by  Graham.  Steward  and  Bald- 
win, P.  Ernst,  Menge  and  Kronig,  Dobbin,  F.  C.  Wood  (Med. 
Record,  Apr.  15,  1899),  Cesaris-Demel,  and  Halban,  to  whose 
papers  references  have  already  been  given. 

81  Am.  Journ.  Med.  Sc,  1888,  XCV,  p.  594.  This  infection, 
although  attributed  to  the  bacillus  of  malignant  oedema,  was 
probably  due  to  the  gas-bacillus. 

M   Boston  Med.  and  Surg.  Journ.,  1897,  CXXXVI,  p.  154. 

"Dobbin  has  reported  the  results  of  his  examination  with  tur 
ther  notes  of  this  case  in  the  Monatsschr.  f.  Geb.  u.  Gyniik  1897, 
VI,  p.  375. 


other  supposition,  but  I  do  (hum  llial  the  foundations  ol  this 
doctrine  have  been  seriously  shaken  by  our  discovery  and  in- 
vestigations of  the  gas-bacillus,  and  that  no  case,  however 
plausible,  can  be  considered  as  positively  proven  without  a 
satisfactory  bacteriological  examination.  The  limitation  of 
gas  to  the  right  heart  and  adjacent  vessels  may  occur  from 
invasion  by  the  gas-bacillus,  and  is  not,  as  often  represented, 
peculiar  to  air-embolism.  Did  we  not  know  how  long  it  takes 
new  knowledge,  especially  that  originating  in  this  country, 
to  penetrate  throughout  the  medical  world,  it  would  be  amaz- 
ing that  cases  should  still  continue  to  be  reported,  as  they 
are,"  of  deaths  ascribed  to  air-embolism  without  any  bacterio- 
logical examination  or  even  any  reference  to  the  possibility 
of  any  other  explanation.  1  am  not  aware  that  in  any  in- 
stance of  alleged  air-embolism,  a  bacteriological  examination 
has  been  made,  which  would  exclude  the  presence  of  gas- 
forming  bacteria. 

Whether,  as  suggested  by  Staude,  in  any  of  the  cases  with 
gas  within  the  uterine  cavity,  death  is  attributable  to  gaseous 
embolism,  is.  I  think,  an  open  question.  It  is  possible,  al- 
though 1  know  of  no  proof  of  it.  that  in  some  id'  the  eases  of 
sudden  death  during  or  immediately  after  some  manipulation 
or  operation  on  the  pregnant  uterus  and  attributed  to  air- 
embolism,  gas.  generated  by  bacteria,  may  have  existed  under 
pressure  within  the  uterine  cavity  and  have  entered  wounded 
veins  in  sufficient  amount  and  so  suddenly  as  to  have  caused 
death. 

To  what  extent  the  free  gas  found  in  the  blood-vessels,  heart 
and  internal  organs,  even  very  soon  after  death  from  what 
has  been  described  as  puerperal  gas-sepsis,  is  there  during  life 
is  a  question  difficult  to  answer.  I  have  already  considered 
this  subject,  and  in  this  connection  shall  again  emphasize  the 
importance  of  caution  in  interpreting  the  presence  of  gas  in 
these  situations  as  a  vital  phenomenon,  although  there  is 
evidence  that  it  may  lie  such. 

Infections  of  the  I'hixahy  Tract. 

There  is  evidence  that  the  urinary  tract  may  not  only  he  a 
portal  of  entrance  for  the  gas-bacillus  into  the  circulation  or 
adjacent  tissues  but  also  be  itself  the  seat  of  infection  by  this 
organism.  Unfortunately  for  the  decisive  interpretation  of 
many  of  these  cases.  Bacillus  aerogenes  capsulatus  has.  so  far 

as  I  am  aware,  hitherto  I n  found  in  the  urinary  tract  only 

after  death,  although  in  some  instances  so  soon  thereafter  and 
under  such  conditions  that  its  presence  during  life  cannot  be 
doubted. 

I  have  already  called  attention  to  instances  of  emphysema- 
tous gangrene  following  external  urethrotomy  and  other  oper- 
ations on  the  urinary  passages. 


"Zorn  (Miinch.  med.  Woch.,  1898,  p.  567)  may  be  cited  as  an 
example.  Hiibl  (Wiener  klin.  Woch.,  1900,  XII,  p.  Ill)  has  also 
recently  reported  two  instances  of  alleged  air-embolism— placenta 
praevia— without  any  bacteriological  examination.  Ho  assumes 
incorrectly  that  the  distribution  of  the  gas  at  autopsy  is  a  decisive 
point  as  between  air-embolism  and  gas-sepsis. 
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Among  the  eases  of  general  invasion  of  the  blood  and 
organs  (foamy  organs)  by  the  gas-bacillus  observed  1>\  myself 
and  others  are  several  in  which  the  portal  of  entry  was  the 
urethra,  bladder  or  other  part  of  the  urinary  tract.85  h\  a 
ease  of  urethral  stricture  with  cystitis,  for  which  perineal 
section  had  been  done,  reported  by  Welch  and  Flexner,  gas- 
bacilli  were  found  three-quarters  of  an  hour  after  death  in 
large  numbers  in  the  bladder,  ureters  and  renal  pelvis,  and  a 
few  gas-bubbles  and  gas-bacilli  were  already  present  in  the 
blood  of  the  right  ventricle.  In  Howard's  case  of  meningitis 
caused  h\  the  gas-bacillus,  to  be  cited  subsequently,  he  con- 
siders that  the  portal  of  entry  was  the  urinary  tract. 

(ias.  generated  by  Bacillus  aerogenes  capsulatus,  has  been 
found  in  the  urinary  passages  in  r>  cases  which  have  come  to 
my  notice."'  The  gas  may  be  either  free  in  the  cavity  of  the 
bladder,  ureters  or  renal  pelvis,  or  contained  within  sub- 
mucous blebs,  or  in  both  situations. 

Welch  and  Flexner1"  have  reported  an  instance  of  pneu- 
maturia  in  a  diabetic  man  in  whom,  six  hours  after  death, 
without  trace  of  cadaveric  decomposition,  the  urinary  bladder 
was  found  filled  with  frothy  urine  containing  Bacillus  aero- 
genes capsulatus  in  pure  culture.  This  case  indicates  that 
the  colon  bacillus  and  Bacillus  laetis  aerogenes  are  not  the  sole 
causes  of  pneumaturia  in  diabetics.  Dr.  i'lexner  has  given 
me  the  notes  of  a  second  case  of  pneumaturia  upon  which  he 
made  the  autopsy  at  the  University  Hospital,  Philadelphia. 
This  was  of  a  patient  with  chronic  cardiac  disease  who  had 
been  catheterized  twenty-eight  hours  before  admission  and 
who  died  thirty  hours  after  admission.  At  the  autopsy,  made 
one  hour  and  a  half  after  death,  about  G'U  ec.  of  frothy  urine 
were  found  in  the  bladder  from  which  Bacillus  aerogenes 
capsulatus,  together  with  Staphylococcus  aureus  and  Strepto- 
coccus pyogenes  (no  colon  bacilli),  was  cultivated.  Neither 
gas  nor  gas-bacilli  were  found  elsewhere  in  the  body.  The 
mucous  membrane  of  the  bladder  was  cedematous.  There 
can  be  little  doubt  that  in  this  case  the  gas-bacillus  was  intro- 
duced by  the  catheter  into  the  bladder. 

In  one  of  Welch  and  Flexner's  cases  (Case  XVI11)  of  hyper- 
troplned  prostate  with  pyoureter  and  pyonephrosis,  the  renal 
pelves  and  ureters  were  found  at  autopsy  distended  with  gas 
and  containing  pus  mixed  with  bubbles  of  gas.  Small  gas- 
cysts  were  present  in  the  mucous  membrane  of  the  renal 
pelves.  .Neither  gas  nor  gas-bacilli  were  present  outside  of 
the  urinary  organs.  In  this  ease  cocci  and  colon  bacilli  were 
associated  with  the  gas-bacillus. 

In  a  case  of  Hr.  Kelly's,  of  winch  the  full  records  have 
been  given  me  by  Dr.  Miller,'8  there  was  pneumaturia  deruon- 


K  Such  cases  are  reported  by  Welch  and  Flexner,  Goebel,  Dun- 
ham and  Howard  in  papers  already  cited. 

M  These  do  not  include  some  instances  of  very  extensive  post- 
mortem emphysema  of  the  organs  with  gas  everywhere  through- 
out the  body. 

'■  Case  XIII  of  our  list  in  Journal  of  Experimental  Medicine, 
1896. 

88  This  case  is  briefly  reported  by  Kelly  and  MacCallum,  Journ. 


strated  by  cystoscopic  examination  and  ureteral  catheteriza- 
tion to  come  exclusively  from  the  inflamed  left  renal  pelvis 
and  ureter.  Among  cocci  and  other  bacteria  were  found  on 
coverslips  bacilli  morphologically  resembling  Bacillus  aero- 
genes capsulatus,  but  unfortunately  no  anaerobic  cultures 
were  made.  None  of  the  bacteria  which  grew  aerobieally 
piod need  gas  in  lactose-agar,  This  case  is  interesting  as 
demonstrating  that  the  gas  may  come  exclusively  from  one 
renal  pelvis  and  ureter,  but  the  microorganism  producing  the 
gas  was  not  satisfactorily  demonstrated.  It  seems  certain 
that  it  was  an  anaerobic  organism,  and  from  the  microscopi- 
cal appearances  may  have  been  the  gas-bacillus. 

The  subject  of  submucous  gas-cysts  will  be  considered  sub- 
sequently; but  here  it  may  be  mentioned  that  besides  the  gas- 
cysts  in  the  renal  pelves  noted  by  Welch  and  Flexner  in  the 
case  already  cited,  Coebel  found  gas-blebs,  containing  in  pure 
culture  Bacillus  aerogenes  capsulatus,  beneath  the  mucous 
membrane  of  the  urinary  bladder,  without  gas  elsewhere  in 
the  body,  and  Dunham  has  reported  a  like  condition  of  the 
bladder  in  a  ease  of  emphysematous  gangrene  with  general 
invasion  of  the  blood  and  organs  by  the  gas-bacillus. 

Bacteria  have  been  found  in  emphysema  of  the  bladder 
(cystitis  emphysematosa)  also  by  Eisenlohr,w  Camargo/"  and 
Kedrowsky,"  but  it  is  impossible  from  the  authors'  descrip- 
tions to  identify  their  bacteria.  Kedrowsky  considers  that 
the  bacillus  isolated  by  him  is  allied  to  Bacillus  aerogenes 
capsulatus,  but  less  sensitive  to  oxygen.  Perhaps  it  was 
Sanfelice's  Bacillus  pseudo-cedematis  maligni,  to  which  I  have 
already  referred,  but  Kedrowsky "s  description  of  his  cultures 
hardly  inspires  confidence  in  their  purity. 

Welch  and  Flexner  and  Howard  have  reported  rinding  the 
gas-bacillus,  in  association  with  other  bacteria,  in  inflamma- 
tory lesions  of  the  bladder,  renal  pelvis  and  kidneys,  without 
the  detection  of  gas.  Howard  considers  that  in  one  of  his 
cases  the  bacillus  was  concerned  in  the  etiology  of  suppurative 
lesions  of  the  kidneys  but  in  this  case  the  colon  bacillus  and 
Streptococcus  pyogenes  were  also  present. 

Infections  Derived  feom  the  Gastko-Intestinal  Canal. 

Mention  has  already  been  made  of  the  frequent,  if  not  con- 
stant, presence  of  Bacillus  aerogenes  capsulatus  in  the. intes- 
tinal canal,  of  gaseous  phlegmons  originating  from  this  source, 
and  of  the  readiness  with  which  intestinal  bacteria  may  gam 
access  to  the  genito-urinary  tract. 

The  intestine  is  by  far  the  commonest  source  of  the  gas- 
bacilli  found  together  with  gas-bubbles  in  the  blood  aud 
organs  at  autopsies.  This  invasion  may  occur  either  with  or 
without  definite  intestinal  lesions,  and  is  probably  in  the 
majority  of  cases  an  agonal  or  post-mortem  event.  The  mode 
of  distribution  and  spread  of  the  bacilli  in  these  cases  has 


Amer.  Med.  Assoc,  1898,  XXXI,  p.  376,  whose  paper  may  be  con- 
sulted for  the  full  literature  of  pneumaturia. 

8"  Ziegler's  Beitr.,  1888,  III.  p.  101. 

""  These  de  Geneve,  1891. 

"  Centralbl.  f.  allg.  Path.  u.  path.  Anat.,  189S,  IX,  p.  817. 
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been  well  described  by  Howard.*"  whose  experience  has  been 
exceptionally  large  with  this  class  of  affections.  Especially 
demonstrative  of  invasion  of  gas-bacilli  from  the  intestine, 
usually  post  mortem,  is  the  occurrence  of  gas-bubbles  limited 
to  the  neighborhood  of  the  intestine,  as  in  the  intestinal  wall. 
within  the  portal  or  mesenteric  wins,  or  lymphatics,  in  the 
Subperitoneal  tissues,  mesentery  ami  omenta,  around  the  pan- 
creas, in  the  mesenteric  gland,  and  especially  in  the  louse 
tissue  near  the  gall-bladder  and  in  the  porta  of  the  liver, 
without  gas  in  more  remote  situations.  1  bave  seen  examples 
of  each  of  these  occurrences  in  very  early  autopsies  without 
ordinary  cadaveric  decomposition. 

Local  Gastro-intestinal  Lesions. — Interstitial  emphysema  of 
the  gastro-intestinal  wall  will  be  considered  subsequently. 

Howard  has  described  several  cases  with  larger  or  smaller 
areas  of  superficial  necrosis  of  the  mucous  membrane  of  the 
stomach  and  intestine,  in  which  gas-bacilli  were  present  in 
large  numbers.  These  areas,  which  may  occur  either  with  or 
without  gas-cysts,  are  found  most  frequently  beneath  the 
folds  of  the  valvular  conniventes  and  are  characterized  by 
absence  of  nuclear  staining  and  disintegration  of  the  cells 
and  tissue,  usually  without  marked  inflammatory  reaction. 

Bacillus  aerogenes  capsulatus  may  undoubtedly  be  a  cause, 
of  meteorism.  Instances  of  this  are  reported  by  Welch  and 
Flexner  and  by  Howard. 

Pneumo-peritonitis  with  and  without  Perforation. — My  rec- 
ords include  13  cases  of  diffuse  peritonitis  in  the  exudate  of 
which  Bacillus  aerogenes  capsulatus  was  found.  Eleven  of 
these  were  in  autopsies  made  either  by  Dr.  Flexner  or  myself, 
1  having  already  been  published  by  us  in  1S9C.  The  remain- 
ing 2  cases  (both  being  perforations  of  gastric  ulcers)  have 
been  reported  by  Page,8'  and  by  Pratt  and  Fulton.'"  It  was 
the  observation  of  these  cases  which  first  called  my  attention 
to  the  frequent  presence  of  the  gas-bacillus  in  the  intestine. 

Ten  of  the  cases  were  perforative  and  3  were  non-perfora- 
tive.  Of  the  former  4  were  the  result  of  perforation  of 
typhoid  ulcers,  4  of  gastric  ulcers.9''  one  of  strangulated,  gan- 
grenous intestine  and  one  of  a  cancerous  ulcer  of  the  duode- 
num. In  the  last  ease  (autopsy  fourteen  hours  after  Jr.:]  in 
the  exudate  was  sero-fibrinous  and  the  gas-bacillus  was  Eound 
in  pure  culture"  and  abundantly  in  the  peritonea]  cavity  and 


K  Op.  cit.,  p.  491. 

"  Canada  Lancet,  May,  1900. 

"  Boston  Med.  and  Surg.  Journ.,  June  7,  1900,  p.  599. 

*=■  Welch  and  Flexner  have  reported  an  instance  of  peritonitis 
from  perforated  gastric  ulcer  in  a  rabbit,  in  which  the  gas  bacillus 
was  found. 

"The  purity  of  the  culture  in  this  case  is  explicable  by  the 
results  of  dishing  and  Livingood's  interesting  bacteriological  and 
experimental  studies  of  the  duodenal  flora  published  in  Contri- 
butions to  the  Science  of  Medicine,  Dedicated  by  his  pupils  to 
William  Henry  Welch  on  the  25th  Anniversary  of  his  Doctorate, 
p.  543,  Baltimore,  1900. 


was  absent  from  other  organs  and  the  blood.  In  the  other 
perforative  eases  the  gas-bacillus  was  mixed  with  other  bac- 
teria, although  in  some  instances  it  predominated.     In  all  of 

the    eases   the    abdomen    w  a.-    greatly    distended    with    gas   and 

usually  there  was  great  tympanites. 

I  attach  especial  importance  to  the  ease  fully  reported  by 
Welch  and  Flexner,"'  in  which  we  brought  conclusive  evidenci 
of  the  occurrence  of  pneumoperitonitis  without  perforation, 
the  first  of  the  kind  on  record  in  which  similar  proof  was 
obtained.  The  presence  of  gas  ill  the  peritoneal  cavity  was 
recognized  during  life.  Since  our  publication  a  similar  ease 
has  been  observed  by  Dr.  Flexner  in  Manila,  who  has  kindly 
furnished  me  the  notes.  At  the  autopsy,  twelve  hours  alter 
death,  there  was  found  hsemorrhagic  infarction  of  the  lower 
part  of  the  ileum  and  adjacent  part  of  the  huge  intestine, 
caused  by  the  passage  of  this  part  of  the  intestine  through 
a  hole  in  the  mesentery.  The  peritoneal  cavity  was  greatly 
distended  with  gas  which  burnt  with  a  pale,  blue  flame. 
There  was  a  large  amount  of  frothy,  bloody  serum  in  the 
peritoneal  cavity  together  with  a  fibrinous  exudate.  The 
most  careful  examination  showed  no  perforation.  Bacillus 
aerogenes  capsulatus  was  obtained  in  pure  culture  and  abund- 
antly from  the  peritonea]  fluid.  Gas  was  absent  from  the 
blood  and  other  organs. 

We  have  found  the  gas-bacillus,  mixed  with  other  bacteria, 
twice  in  circumscribed,  gas-containing,  intraperitoneal  ab- 
scesses resulting  from  perforation  of  the  appendix  vermi- 
formis. 

Hepatic  and  Biliary  Infections. — The  development  of  gas 
in  the  liver  is  so  sinking  a  phenomenon  in  most  autopsies 
where  the  gas-bacillus  and  free  gas  are  found  in  the  blood 
and  organs  that  I'.  Ernst  used  the.  term  "  Schaumleber "  for 

the  title  of  his  art ii  b the  gas-bacillus,  published  a  year 

after  the  paper  by  Welch  and  Nuttall,  in  which  we  first 
directed  attention  to  the  subject  of  foamy  organs  and  the 
gas-bacillus.™  I  have  already  considered  the  general  subject 
of  gas-bubbles  in  the  blood  and  organs,  and  wish  here  to  call 
attention  especially  to  infections  of  the  gall-bladder  and 
biliary  passages  by   Bacillus  aerogenes  capsulatus. 

In  cases  of  foamy  liver  gas  may  be  found  in  the  bile-duets 
and  gall-bladder,  but  my  experience  is  that,  when  the  gas- 
bacilli  reach  tin'  liver  through  the  blood-vessels,  the  appear- 
ance of  gas  in  these  situations  is  a  rather  late  occurrence  and 
met  chiefly  in  advanced  cases.  In  contrast  to  these  cases  are 
the  observations  of  gas  in  the  biliary  passages,  associated 
sometimes  with  definite  lesions  of  the  bile-ducts  and  liver. 
where  the  evidence  is  that  the  gas-bacilli  entered    from   the 


"  Op.  cit.,  p.  35. 

"  Heydenreich's  paper  on  "  Emphysem  der  Leber  "  (Centralbl.  f. 
Bakter.,  1897,  XXI,  p.  305)  may  be  mentioned  as  a  curiosity.  He 
had  never  heard  of  the  gas-bacillus  or  of  any  other  investigation 
of  the  subject  later  than  1872.  In  contrast  to  this  is  the  interest- 
ing article  of  P.  Bernhardt  on  pneumathsemia  and  foamy  organs 
with  full  consideration  of  the  recent  literature.  Deutsche  med. 
Woch.,  1900,  p.  83. 
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intestine  directly  into  these  passages.  Two  such  cases  have 
been  reported  by  Howard."5  and  I  have  observed  two  cases. 

Pratt  and  Fulton100  report  a  remarkable  ease  of  cancer  of 
the  common  bile-duci  and  pancreas  in  which  cholecystotomy 
was  performed,  the  edges  of  opening  in  the  gall-bladder  being 
stitched  to  the  abdominal  walls.  At  the  autopsy  the  Liver 
ml  studded  with  minute  abscesses  with  greenish  trans- 
lucent walls.  In  coverslips,  sections  and  cultures  Bacillus 
-  capsulatus  was  found  in  pure  culture  in  these  small 
biliary  abscesses,  but  there  was  no  gas  in  the  abscesses,  the 
liver,  blood,  or  other  organs.  A  somewhat  similar  case,  in 
which  cholecystenterostomy  for  gall-stones  bad  been  per- 
formed, was  previously  reported  by  Nicholls ™  from  Adami's 
laboratory.  Here  also  multiple  miliary  abscesses  containing 
the  gas-bacillus  were  found  in  the  liver,  but  in  this  ease  gas 
was  present  in  the  liver,  as  well  as  in  the  blood  and  other  or- 
gans, the  autopsy  being  six  hours  after  death.  Larkin10"  has 
likewise  reported  a  case  of  hemorrhagic  pancreatitis  with  fat 
necroses  and  small,  multiple  hepatic  abscesses  with  gas-holes 
in  the  liver,  from  which  Bacillus  aerogenes  capsulatus  was 
isolated.     The  autopsy  was  eight  hours  after  death. 

Ilint/c'  ha.-  recorded  a  post-mortem  observation  of  gas  in 
the  inflamed  bile-ducts  with  cholelithiasis.  He  cultivated 
only  the  colon  bacillus,  but  it  does  not  appear  that  he  made 
anaerobic  cultures. 

From  the  foregoing  cases  it  is  to  lie  inferred  that  the  gas- 
bacillus  may  invade  the  bile-duets  and  gall-bladder  from  the 
intestine,  and  sometimes  during  life,  and  that  it  may  not  only 
produce  gas  hut  also  necroses  and  purulent  inflammation. 
The  presence  of  gall-stones,  cancer  of  the  bile-ducts  and 
operations  on  the  gall-bladder  favor  this  mode  of  infection. 

Etisi  ""  found  the  gas-bacillus  (Bacillus  perfringens),  without 
gas  or  other  lesion  attributed  to  it,  in  an  extirpated  gall- 
bladder containing  a  calculus  and  clear  viscid  fluid. 

[nteestitial  Emphysema  of  the  Gasteo-Intestinal, 
Genito-TJbinaey  and  Biliary  Tracts. 

One  of  the  si   interesting  lesions  produced  by  Bacillus 

aerogenes  capsulatus  is  the  formation  of  submucous  or  sub- 
serous gas-cysts  or  blebs,  of  which  the  earliest  examples  attri- 
buted to  this  organism  were  reported  by  P.  Ernst,  Goebel, 
and  Welch  and  Flexner.  They  are  sufficiently  common  to 
have  been  observed  by  nearly  all  investigators  who  have  had 
much  experience  with  the  gas-bacillus  in  human  beings.  My 
list  of  cases  includes  '.'•">  instances  of  this  condition,  of  which 
.")  were  of  the  stomach,  11  of  the  intestine  far  oftener  id'  the 
small  than  the  large  intestine),  5  of  the  gall-bladder  ami  bile- 


™  Contributions  to  the  Science  of  Medicine,  Dedicated  by  his 
pupils  to  William  Henry  Welch  on  the  25th  Anniversary  of  his 
Doctorate,  pp.  475  and  476,  Baltimore,  1900. 

'"  Boston  Med.  and  Surg.  Journ.,  June  7,  1900,  p.  599. 

""  Brit.  Med.  Journ.,  1897,  II,  p.  1844. 

m  Med.  Record,  1898,  LIII,  p.  354. 

""  Miinch.  med.  Woch.,  1895,  XLIII,  p.  209. 

m  These,  Paris,  1898. 


ducts,  3  id'  the  urinary  bladder,  1  of  the  renal  pelvis,  and  I  of 
the  vagina.  The  majority  of  the  cases  were  observed  by 
Flexner,  Howard,  and  myself,  and  in  all  the  gas-bacillus  was 
demonstrated.  The  ease  of  emphysema  of  the  vagina  was 
reported  by  Lindenthal.'"5 

These  gas-cysts  vary  in  size  from  microscopic  dimensions 
to  large  blebs.  They  are  most  common  in  the  submucous 
coat,  but  may  be  present  in  the  mucous  membrane,  the  mus- 
cular coat  or  beneath  the  serous  covering,  in  fact,  in  any  part 
of  the  membranous  wall.  They  may  be  few  or  in  enormous 
numbers,  in  groups  or  scattered.  In  one  of  our  cases  the 
whole  small  intestine  from  the  duodenum  to  the  ileoccecal 
valve  was  studded  with  small  gas-cysts.  Gas-cysts  of  the 
same  general  character  may  be  found  in  the  mesentery  and 
omenta. 

These  gas-cysts  are  in  their  inception  simply  such  gas-holes 
as  we  are  already  familiar  with  in  the  liver  and  other  organs 
in  eases  of  local  or  general  invasion  with  the  gas-bacillus. 
They  indicate  a  foamy  or  emphysematous  condition  of  the 
walls  of  the  stomach,  intestine,  gall-bladder,  bile-ducts,  urin- 
ary bladder  and  vagina,  due  to  the  invasion  into  these  parts 
of  the  gas-bacillus. 

The  condition  of  the  walls  of  the  blebs  and  of  the  surround- 
ing tissues  varies.  Some  of  the  cavities  are  round  and  their 
walls  smooth,  others  are  irregular  in  shape  and  have  ragged 
walls.  They  may  correspond  to  dilated  lymphatics,  but  more 
frequently  they  do  not  represent  dilatation  of  any  performed 
channels.  There  may  be  communication  between  adjacent 
cavities,  but  oftener  the  cysts  are  distinct  from  each  other. 
The  tissue  in  the  immediate  neighborhood  of  the  cavities  may 
present  no  alteration  not  explicable  by  the  mechanical  pres- 
sure of  the  gas,  or  it  may  show  necrosis  in  varying  degree  and 
extent.  Inflammatory  changes  or  cellular  reaction  which 
could  be  reasonably  referred  to  the  presence  of  the  cysts  or 
of  the  gas-bacilli  causing  them  were  not  noted.  Sometimes 
a  little  coagulated,  homogeneous  or  granular  material  is  pres- 
ent in  sections  of  the  cysts  in  hardened  tissues,  as  indeed 
may  often  be  found  in  gas-holes  in  the  organs. 

In  sections  stained  by  (Irani  there  is  usually  no  difficulty 
in  demonstrating  the  relation  of  the  gas-bacilli  to  the  cysts. 
The  bacilli  may  be  in  masses  in  the  walls  of  the  cysts,  but 
sometimes  they  are  not  more  numerous  there  than  in  the 
tissue  at  a  distance  from  the  gas-blebs,  and  occasionally  it 
requires  some  searching  to  find  them.  By  anaerobic  methods 
the  gas-bacillus  can  be  cultivated  from  the  cysts  or  the  adja- 
cent tissue. 

All  of  the  instances  of  submucous  and  subserous  gas-cysts 
in  my  list  were  observed  post  mortem.  In  the  larger  number 
of  cases  gas-bacilli  and  gas-bubbles  were  more  or  less  widely 
distributed  in  the  blood  and  organs,  but  without  evidences  of 
ordinary  post-mortem  decomposition.  There  are,  however, 
several  cases  in  which  these  gas-cysts  in  various  situations 
were  the  sole  manifestation  of  the  presence  of  the  gas-bacillus 
in  the  body.     Howard  has  shown  that  if  careful,  systematic 


'Wiener  klin.  Woch.,  1897,  pp.  3  and  35. 
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search  is  made  for  areas  of  necrosis  and  minute  gas-cysts  due 
to  Bacillus  aerogenes  capsulatus  in  the  stomach  and  intestine, 
these  lesion?  can  lie  found  much  more  frequently  than  lias 
been  supposed. 

It  is.  with  our  present  information,  a  difficuli  matter  to  say 
in  how  many  of  these  eases  the  emphysematous  state  existed 
before  death.  It  is  certain  that,  at  leas!  in  the  great  majority 
of  cases  in  my  list,  the  emphysema  was  not  the  result  of  ordi- 
nary post-mortem  decomposition.  In  a  large  numher  of  the 
cases  the  autopsy  was  made  within  a  few  hours  after  death. 
Howard,  in  one  of  his  eases  of  gas-cysts,  limited  to  the  intes- 
tine, made  the  autopsy  one  hour  after  death.  I  have  alreadj 
emphasized  the  importance  of  great  caution  in  interpreting 
a-  \ital  processes  the  various  gaseous  conditions  of  parts  and 
organs  not  open  to  inspection  during  life,  even  when  autopsies 
are  made  soon  after  death  and  there  is  entire  absence  of  putre- 
faction, and  I  can  only  repeat  this  caution  here.  Mere  ab- 
sence of  nuclear  staining  around  gas-holes  1  do  not  regard  as 
proof  of  their  origin  (hiring  life. 

,  It  would  lead  altogether  too  far  to  enter  here  into  a  dis- 
cussion of  the  general  subject  of  submucous  gas-cysts  concern- 
ing which  there  is  a  large  literature,  the  principal  references 
to  which  will  lie  found  in  the  articles  of  F.isenlohr.""  Cam- 
argo.""  Winands,'"  Orlandi,1"8  Dupraz10"  and  Lindenthal.1"1 
It  would  appear  from  a  study  of  the  records  of  the  subjeci 
that  anatomically  different  conditions  have  been  described 
under  the  designation  " gas-cysts "  (cystides  aeriferae).  Some 
have  Keen  apparently  of  long  standing  and  show  chronic  in- 
flammatory changes  in  the  walls  of  the  cysts  and  the  surround- 
ing tissues.  The  most  voluminous  records  relate  to  the  gas- 
cysts  of  the  vagina  (kolpohyperplasia  cystica  of  Wmckel,  em- 
physema vagiine  of  Eppinger). 

At  present  we  have  no  warrant  to  identify  the  more  chronic 
sts  with  thickened  walls  with  the  more  acute  emphy- 
sematous condition  which  I  have  described  as  referable  to 
Bacillus  aerogenes  capsulatus.  Nevertheless  the  former  are 
probably  of  bacterial  origin  also,  although  I  am  unable  to 
accept  the  bacteriological  findings  of  Eisenlohr,  Camargo,  Or- 
landi  and  Dupraz  as  at  all  convincing,  for  they  made  no  use  of 
at  lerobic  methods  of  cultivation.  It  is  quite  possible  I  hat 
Bacillus  aerogenes  capsulatus  is  concerned  also  in  the  etiology 
of  the  gas-cysts  of  long  standing;  certainly  it  is  important  to 
apply  hereafter  anaerobic  cultural  methods  to  their  study. 
Lindenthal  lias  no  hesitation  in  identifying  the  emphysema  of 
the  vagina  observed  by  him  post  mortem  and  from  which  in  a 
single  ease  he  cultivated  what  he  chooses  to  call  Bacillus 
emphysematis  vaginae  (in  reality  our  Bacillus  aerogenes  cap 
sulatns)  with  Winckel's  kolpohyperplasia  cystica,  hut.  while 


'"Zieglers  Beitriige,  1888,  III,  p.  101. 

'  :  These  de  Geneve,  1891. 

"*  Ziegler's  Beitrage,  1895,  XVII,,  p.  38. 

,M*Gazz.  med.  di  Torino,  1896,  XLVII,  ] 

"*  Arch,  de  med.  exper.,  1897,  IX,  p.  282. 

""Wiener  klin.  Wochenschr.,  1897,  pp.  3  and  35. 
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Ic  may  he  correct,  further  observations  are  needed  before 
their  anatomical  and  etiological  identification  can  he  accepted. 

The  only  instance  in  which  gas-cysts  of  the  human  intestine 
have  been  recognized  during  the  life  of  the  patienl  is  reported 
by  Balm,1"  who  found  them  in  large  numher  upon  opening 
the  abdomen.  It  is  to  ho  regretted  that  no  thorough  bacterio- 
logical examination  of  this  ease  was  made. 

In  my  original  communication  on  the  gas-bacillus  I  ven- 
tured the  surmise  that  the  haeillus  found  by  E.  I'raenkel  '"  in 
hardened  sections  from  a  ease-  of  gastritis  emphysematosa 
might  he  identical  with  Haeillus  aerogenes  capsulatus,  and 
this  suspicion  has  gained  in  probability  by  Goebel's  statements 
based  upon  a  re-examination  of  the  sections,  his  work  having 
been  done  under  Fraenkel's  supervision. 

Notwithstanding  an  effort  at  compression,  so  much  space 
has  been  occupied  in  the  presentation  of  the  foregoing  sub- 
divisions of  our  subject,  which  in  less  than  a  decade  has  grown 
to  considerable  magnitude,  that  I  shall  only  summarize  very 
briefly  a  few  remaining  topics,  although  all  deserve  fuller 
treatment. 

Pulmonary  ami  Pleural  Injections. — To  the  two  instances 
of  invasion  of  the  lungs  by  the  gas-bacillus  reported  by  Welch 
and  Flexner,  I  can  add  the  cultivation  of  this  organism  front 
a  gangrenous  lung  by  Dr.  flexner  in  my  laboratory.  It  has 
been  found  also  by  Guillemot"'  and  Hist"'  in  pulmonary 
gangrene. 

Of  much  importance  is  Levy's'"  demonstration  of  Bacillus 
aerogenes  capsulatus  as  a  cause  of  pneumothorax  without  per- 
foration. This  case  and  those  of  pneumoperitonitis  without 
perforation  to  which  I  have  already  referred  have  settled 
affirmatively  the  long  standing  controversy  concerning  the 
possibility  of  the  generation  of  gas  within  closed  serous  sacs 
during  life.  Nicholls "'  has  reported  an  instance  of  pneumo- 
thorax and  pneumopericardium  without  perforation  in  which 
the  gas-bacillus  was  probably  present.  Rendu  and  Rist  "'  also 
isolated  the  gas-bacillus  (Bacillus  perfringens)  in  a  case  of 
putrid  pleurisy  with  gas.  May  and  Gebhart1"  and  Finley"" 
attribute  their  two  cases  of  pneumothorax  without  perforation 
to  the  colon  haeillus.  hut  in  neither  were  anaerobic  cultures 
made.  It  is  important  that  in  all  gaseous  affections  anaerobe- 
should  he  searched  for. 

Bacillus  Aerogenes  Capsulatus  in  the  BUmd  during  Life. — 


1,1  Deutsche  med.  Woch..  1899,  p.  657. 
'"  Virchow's  Archiv,  1889,  CXVIII,  p.  526. 
1,3  These.  Paris,  1899. 
'"  These,  Paris,  1898. 

1,1  Arch.  f.  exp.  Path.  u.  Pharm.,  1895,  XXXV,  p.  335. 
"°  Loc.  cit. 

1,7  Bull,  et  mem.  Soc.   med.  d.  hop.   de  Paris,  1899,  3.  S.,  XVI, 
p.  133. 
°"  Deutsches  Arch.  f.  klin.  Med.,  1898,  LXI,  p.  323. 
"*  Philadelphia  Monthly  Med.  Journ.,  1899,  I,  p.  569. 
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Extremely  interesting  is  the  demonstration  by  Gwyn,' ""  both 
by  eoverslip  specimens  and  by  cultures,  on  repeated  examina- 
tions, of  Bacillus  aerogenes  capsulatus  during  life  in  the  blood 
of  a  patient,  in  the  Johns  Hopkins  Hospital,  with  chorea 
insaniens  and  acute  endocarditis.  1  had  the  opportunity  of 
examining  his  cultures,  which  were  entirely  typical.  The 
patieni  died  but  unfortunately  no  autopsy  could  be  obtained. 
There  was  no  evidence  during  life  of  free  gas  in  the  blood  or 
tissues.  The  case  is  of  importance  as  demonstrating  that  gas- 
bacilli  may  be  in  the  circulating  blood  for  days  in  sufficient 
number  to  be  demonstrable  both  microscopically  and  cultur- 
ally without  evidence  of  free  gas.  1  have  already  expressed 
my  suspicion  that  Achalme's  anaerobic  bacillus,  which  has 
likewise  been  cultivated  from  the  blond,  as  well  as  from  the 
i  3sui  -.  of  several  cases  of  acute  articular  rheumatism,  is 
identical  with  Bacillus  aerogenes  capsulatus. 

Presence  of  Bacillus  Aerogenes  Capsulatus  without  Gas. — In 
this  connection  I  may  say  that  the  gas-bacillus  may  be  presenl 
and  even  multiplying  within  the  human  body  without  the 
production  of  gas.  Certain  organs,  above  all  the  liver,  oiler 
much  more  favorable  pabulum  for  the  generation  of  gas  than 
do  others,  but  even  in  the  liver  the  bacilli  may  be  present 
without  gas.  1  have  found  gas-bacilli  in  clumps  within  the 
spleen  and  kidney,  surrounded  by  areas  id'  necrosis,  without 
recognizable  gas.120"  I  have  already  cited  the  demonstrations 
by  Cushing  and  by  Pratt  and  Fulton  of  the  gas-bacillus  in 
-mall  abscesses  without  gas.  the  observation  of  the  latter  being 
particularly  complete  and  satisfactory,  liist  '"''  has  cultivated 
the  gas-bacillus  (Bacillus  perfringens)  from  cases  of  fetid  otor- 
rhoea  and  of  mastoid  abscess.  He  does  not  mention  the  pres- 
ence of  gas  in  these  cases.  I  have  already  cited  his  isolation 
of  this  bacillus  from  the  gall-bladder  which  contained  no  gas. 

Dr.  Harris  in  my  laboratory  isolated  the  gas-bacillus  in  pure 
culture  from  an  abscess  containing  blood  and  pus  in  the  neck 
of  a  dog.  following  an  operation  on  the  jugular  vein.  There 
was  no  gas  in  the  abscess.  Aerobic  cultures  were  entirely 
negative.  These  observations,  however,  are  not  the  only  ones 
demonstrating  that  the  gas-baeillus  may  under  certain  cir- 
cumstances and  in  certain  situations  manifest  pyogenic 
capacity. 


'■'  Bulletin  of  the  Johns  Hopkins  Hospital,  1899,  X,  p.  134. 

'-"a  Cesaris-Demel's  (loc.  cit.)  opinion  that  generation  of  gas  in 
the  tissues  is  merely  a  putrefactive  process  pertaining  not  to  any 
particular  kind  of  microorganism  but  to  irreparable  necrosis  or 
damage  of  the  tissues,  whereby  they  become  the  prey  of  indiffer- 
ent gas-producing  bacteria,  is  not  proven  by  his  own  observa- 
tions and  is  opposed  by  many  facts  described  in  this  paper. 

'-'  These,  Paris,  1898. 


Meningitis.  Pyogenic  Capacity  of  Bacillus  Aerogenes  Cap- 
sulatus.— Howard,'""'  in  April,  lsiil).  reported  a  ease  of  acute 
fibrino-purulent  meningitis,  following  operation  for  urethro- 
perineal fistula.  Bacillus  aerogenes  capsulatus  was  found  in 
pure  culture  in  the  meningeal  exudate.  Likewise  Hitsch- 
mann  and  Lindenthal ":'  have  recorded  another  convincing 
example  of  acute  cerebral  meningitis,  following  fracture  of  the 
occipital  bone,  in  which  the  gas-bacillus  was  found  unmixed 
with  other  bacteria.  These  authors  call  attention  to  the 
pyogenic  power  of  the  gas-bacillus  when  it  attacks  the  men- 
inges, but.  as  already  shown,  the  same  power  may  be  mani- 
fested elsewhere. 

Cavities  in  the  Brain. — Finally  I  would  call  attention  to 
Reuling  and  Herring's'"  and  Howard's  studies  of  cavities  in 
the  brain  produced  by  Bacillus  aerogenes  capsulatus  and  to 
the  light  which  their  observations  shed  upon  certain  obscure 
examples  of  cerebral  cavities  previously  reported. 

In  this  excursion  into  pneumato-pathology  I  have  invited 
you  to  the  survey  of  fields  comparatively  new  and  little 
trodden.  I  can  only  hope  that  our  journey  has  been  not 
without  some  interest  and  some  profit  to  you.  To  me  the 
opportunity  to  present  before  such  a  body  as  the  Massachu- 
setts Medical  Society  the  results  of  these  investigations  is  one 
which  I  highly  appreciate. 

I  desire  in  closing  to  pay  my  tribute  of  respect  and  to  call 
to  your  grateful  remembrance  the  founder  of  this  lectureship. 
Dr.  George  Cheyne  Shattuek.  That  the  subject  of  this  ad- 
dress would  not  have  been  without  interest  to  him  may  be 
inferred  from  the  title  of  his  first  Boylston  Prize  dissertation 
on  the  theme  propounded  in  1806  and  entitled:  "  The  differ- 
ence between  mortification  produced  by  an  external  cause  and 
that  which  is  produced  by  a  constitutional  defect,  the  diag- 
nostieks  and  proper  mode  of  treatment  of  each."  '"'  By  his 
noble  character,  professional  services  and  liberality  Dr.  Shat- 
tuck  deserved  well  of  the  medical  profession  of  his  city  and 
state,  and,  indeed,  of  the  whole  country,  and  his  memory  is 
worthily  perpetuated  not  only  by  the  foundation  of  this 
lectureship  but  also  by  the  endowment  of  the  chair  of  morbid 
anatomy  in  the  Harvard  Medical  School. 


'-  Bulletin  of  the  Johns  Hopkins  Hospital,  1899,  X,  p.  66. 
,MOp.  cit. 

'-*  Bulletin  of  the  Johns  Hopkins  Hospital,  1899,  X,  p.  62. 
,!S  Published  in  Boston  in  1808. 
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ON  THE  HISTOLOGY  OF  THE  ISLANDS  OF  LANGERHANS  OF  THE  PANCREAS. 

By   Eugene  L.  Opie,  M.  J).. 
Instructor  in  Pathology,  Johns  Hopkins  University. 


The  pancreas  is  much  more  complex  in  structure  than  the 
other  glandular  organs  which  it  closely  resembles.     Langer 

buns,1  in  an  inaugural  dissertation  published  in  1869,  gave 
the  first  careful  description  of  its  histology  and  showed  that 
the  organ  has  not  the  relatively  simple  structure  oi'  the  sali- 
vary glands. 

Langerhans  studied  the  pancreas  of  rabbits  which  in  its 
essential  features  does  not  dili'er  from  that  of  other  mammals. 
The  larger  duets  are  lined  by  epithelium  composed  of  a  single 
layer  of  high  columnar  cells.  As  the  branches  of  the  duct 
become  smaller,  the  epithelial  cells  become  lower,  cubical,  and 
finally  flat  or,  as  seen  in  section,  spindle  shaped,  the  nucleus 
occupying  the  thicker  central  portion.  The  smallest  duets 
end  in  the  acini  composed  of  high  columnar  characteristically 
glandular  cells  containing  next  the  lumen  numerous  zymogen 
granules.  Within  almost  every  acinus  in  contact  with  the 
secreting  cells  Langerhans  found  one,  two,  or  more  cells  of  a 
different  nature,  and  to  these  he  gave  the  name  centre  acinar 
cells.  They  closely  resemble  the  flat  spindle-shaped  cells 
lining  the  very  small  ducts  and  he  thinks  that  the  epithelium 
of  the  duct  is  continued  over  the  secreting  cells  into  the  lumen 
of  the  acinus,  but  he  admits  that  he  is  unable  to  determine 
with  exactness  the  method  by  which  the  duet  ends. 

Distributed  at  intervals  in  the  parenchyma  are  groups  of 
cells  differing  markedly  from  those  of  the  ordinary  glandular 
type.  Such  groups  are  usually  round  and  in  tissue,  treated 
two  or  three  days  with  Midler's  fluid,  appear  with  low  magni- 
fication, as  intensely  yellow-  specks.  With  high  magnifica- 
tion they  are  found  to  be  composed  of  small,  irregularly 
polygonal  cells  with  a  round  nucleus  and  a  refractive  homo- 
geneous cell  body.  Of  the  nature  of  these  cell  groups  Lan- 
gerhans declares  himself  entirely  ignorant. 

Numerous  observers  have  described  these  structures  which 
are  usually  designated  islands  of  Langerhans.  Reliant."  re- 
garding them  as  analogous  to  lymph  follicles,  speaks  of  them 
as  -points  folliculaires."  Podwyssotski "'  calls  them  pseudo- 
follicles.  They  have  been  designated  secondary  cell  groups, 
inter-alveolar  cell  islets,  etc. 

In  injected  specimens  Kuline  and  Lea'  found  scattered 
through  the  organ  glomerular  structures  composed  "I'  dilated 


1  Langerhans.  Beitriige  zur  mikroskopischen  Anatomie  der 
Bauchspeicheldriise.     Inaug.-Diss.,   Berlin,   1869. 

■  Renaut.  Sur  les  organes  lymphoglandulaires  et  la  pancreas 
des  vertebres.  Compt.  rend.  d.  l'Acad.  d.  Sciences,  LXXXIX,  247, 
1879. 

*  Podwyssotski.  Beitriige  zur  Kenntniss  des  teineren  Baues 
der  Bauchspeicheldriise.     Arch.  f.  mikrosk.  Anat,  XXI.  765,  1882. 

'Kiihne  and  Lea.  Beobachtungen  iiber  die  Absonderung  des 
Pancreas.  Untersuch.  a.  d.  Physiolog.  Instit  d.  Univ.  Heidelberg 
II,  488,  1882. 


and  tortuous  capillaries  and  showed  that  these  glomeruli  cor- 
respond to  the  cell  groups  which  Langerhans  described.  The 
islands  are  penetrated  by  numerous  wide  tortuous  capillaries 
which  lie  between  cells  forming  irregular  anastomosing  col- 
umns. Material  injected  into  the  duct  of  the  gland  does  not 
penetrate  the  islands. 

Interacinar  cell  islets  have  been  studied  by  Harris  and 
(low/'  and  recently  by  Diamare,"  in  a  great  variety  of  annual 
species,  including  n niials,  birds,  amphibia  ami   reptiles. 

Laguesse'    has   studied    the   development   of   these   bodies    in 

sheep  embryos  and  has  reached  conclusions  which  have  not.  I 
believe,  been  confirmed,  lie  finds  that  at  an  early  period  of 
growth  the  pancreas  is  composed  of  tortuous  tubules  formed 
by  a  single  layer  id'  epithelial  cells.  Here  and  there  occur 
cells  which  stain  more  deeply  than  those  about  them  and. 
like  the  border  cells  of  the  stomach,  arc  situated  near  the 
outer  surface  of  the  tubule.  These  cells  proliferate  and  form 
what  he  calls  primary  islands  of  Langerhans.  Accepting  the 
observations  of  Lcwaschcw.  to  be  mentioned  later,  he  thinks 
that  after  development  of  the  organ  is  completed  similar 
Structures,  secondary  islands  of  Langerhans,  are  formed  from 
groups  of  secreting  acini. 

Various  opinions  are  held  concerning  the  nature  of  flic 
interacinar  cell  groups.  The  suggestions  which  have  been 
advanced  may  be  classified  as  follows:  (1)  The  islands  id' 
Langerhans.  having  the  same  origin  as  the  secreting  elements 
of  tin-  gland,  aiv  formed  during  embryological  life  and  per- 
sisting thereafter  probably  subserve  some  special  function. 
(2)  They  represent  a  stage  in  the  embryological  development 
of  the  gland  acini  and  those  found  in  the  adult  organ  are  per- 
sistent rudimentary  structures.  (3)  They  are  follicles  of 
lymphatic  tissue  scattered  through  the  organ.  (I)  They  are 
modified  acini,  transformed  as  the  result  of  functional  activity 
of  a  peculiar  nature. 

When  throughout  the  gland  structures  are  found  composed 
of  cells  differing  from  those  of  the  acini,  having  a  different 
arrangement  and  bearing  a  peculiar  relation  to  the  blood- 
vessels, it  seems  probable  that,  formed  in  embryological  life 
they  possess  an  anatomical  identity  as  definite  as  that  of  the 
glomeruli    of   the   kidneys   or   the    Malpighian    bodies    of   the 


*  Harris  and  Gow.  Note  upon  One  or  Two  Points  in  the  Com- 
parative Histology  of  the  Pancreas.  Jour,  of  Phys.,  XV,  349, 
1894. 

"Diamare.  Studii  comparativi  sulle  isole  di  Langerhans  del 
pancreas.  Internat.  Monatsschr.  f.  Anat.  u.  Phys..  XVI.  155,  177. 
1899. 

'  Laguesse.  Sur  les  principaux  stades  du  developpment  histo- 
genicnie  du  pancreas.  Verhandlungen  der  anat.  Gesellsch.,  1897, 
43. 
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spleen.  Schafer*  thinks  that  they  are  similar  to  the  small 
ductless  structures,  the  carotid  and  coccygeal  glands  and  the 
parathyroid  bodies  which  are  like  them  composed  of  anas- 
tomosing columns  of  epithelial-like  cells,  between  which  is  a 
network  of  delicate  tortuous  capillaries. 

Laguesse"  has  suggested  that  these  structures  represenl  a 
stage  in  the  development  of  the  glandular  acini  but  has  sub- 
sequently abandoned  this  view,  in  support  of  which  there  is 
uo  evidence.  A  number  of  observers  have  emphasized  the 
supposed  resemblance  of  the  interaeinar  islets  to  lymphoid 
tissue.  Kenaut '"  has  described  the  pancreas  as  a  lympho- 
glandular  organ  composed,  he  conceives,  of  glandular  struc- 
tures and  lymphoid  tissue  in  intimate  relation.  He  describes 
the  cell  groups  as  "  points  folliculaires,"  in  which  cells  of  a 
glandular  type  are  situated  in  the  meshes  a  reticular  tissue. 
Mouret  "  lias  supported  Kenaut 's  somewhat  ill-defined  con- 
ception of  a  lympho-glandulax  organ,  but  lias  regarded  the 
cell  group  a.s  small  masses  of  lymphoid  tissue.  Kiihne  and 
Lea  and  Dieckhoff"  think  it  probable  that  they  are  small 
lymph  follicles.  Schlesinger13  regards  them  as  a  variety  of 
lymph  follicle  whose  cells  differ  from  those  of  ordinary  lym- 
phoid tissue.  Podwyssotski  calls  them  pseudo-follicles  and 
states  that  though  they  resemble  lymph  follicles  their  cells 
have  nothing  in  common  with  lymphoid  cells. 

The  only  attempt  to  investigate  experimentally  the  nature 
of  the  islands  of  Langerhans  has  been  made  by  Lewaschew," 
working  in  Heidenhain's  laboratory,  lie  studied  the  pan- 
creas of  dogs  ami  eats,  killed  after  having  been  subjected  to 
conditions  which  cause  the  gland  to  secrete  actively.  After 
prolonged  overfeeding  or  after  the  administration  of  pilo- 
carpin,  which  stimulates  the  pancreas  as  it  does  the  salivary 
glands,  he  claims  to  have  found  structures  representing  transi- 
tions between  the  gland  acini  and  the  interaeinar  cell  group. 
He  observes  acini  containing  one  or  more  cells  whose  proto- 
plasm is  non-granular  and  stains  lightly.  A  whole  acinus 
or  a  number  of  acini  may  be  composed  of  such  cells.  In  such 
areas  some  of  the  cells  may  assume  a  polygonal  shape  and  are 
no  longer  grouped  to  form  a  central  lumen.  Other  cell  groups 
consist  entirely  of  polygonal  cells  without  acinar  arrange- 
ment, and  these  represent,  he  thinks,  the  fully  formed  islands 
of  Langerhans. 

In  order  to  obtain  a  large  increase  in  the  number  of  altered 
acini  one  even  maximal  stimulation  of  the  gland  is  not  sufli- 


8  Schafer.     Quain's  Anatomy,  Vol.  Ill,  Pt.  IV   p.  318. 

*  Laguesse  Sur  la  formation  des  ilots  de  Langerhans  dans 
le  pancreas.    Compt.  rend.  Soc.  de  biol.,  9.  S.,  V.  819,  1893. 

"'  Renaut.     Loc.  cit. 

11  Mouret.  Tissue  lymphoide  du  pancreas  et  cellule  centro- 
acineuse.    Compt.  rend.  Soc.  de  biol.,  10.  S.  I.,  731,  1894. 

'-  Dieckhoff.  Beitriige  zur  pathologischen  Anatomie  des  Pan- 
creas.    Festschrift  f.  Thierfelder,  Leipzig,  1895. 

"  Schlesinger.  Die  Erkrankung  des  Pancreas  bei  hereditarer 
Lues.     Virch.  Arch.,  CLIV,  501,  1898. 

"  Lewaschew.  Ueber  eine  eigenthiimliche  Veriinderung  der 
Pankreaszellen  warmbliitiger  Thiere  bei  starker  Absonderungs- 
thatigkeit  der  Driise.     Arch.  f.  mikros.  Anat.,  XXIV,  452,  1886. 


eient,  but  by  the  repeated  administration  of  pilocarpin  this 
result  is  accomplished  and  the  longer  and  more  intense  the 
action  of  the  drug  the  greater  their  number.  To  cause  their 
increase  by  overfeeding  a  very  large  quantity  of  food  is  neces- 
sary. Lewaschew  believes  that  the  cells  composing  the  inter- 
aeinar groups  may  reassume  the  characters  of  secreting  cells 
and  again  form  acini.  He  mentions  that  he  has  found  an 
unusual  number  of  islands  under  conditions  other  than  those 
of  increased  functional  activity.  They  were  very  numerous 
in  a  dog  which  several  days  before  its  death  had  suffered  with 
fever. 

The  observations  of  Lewaschew  have  not  been  confirmed. 
In  the  human  pancreas  one  occasionally  finds  altered  glan- 
dular cells.  Xon-granular  refractive  cells  may  occur  in  other- 
wise normal  acini  and  entire  acini  or  groups  of  acini  may  lie 
composed  of  such  cells.  Laguesse,'"  regarding  them  as  transi- 
tions between  acini  and  interaeinar  groups,  has  adopted  the 
view  of  Lewaschew. 

It  is  by  no  means  surprising  that  little  is  known  concerning 
the  function  of  structures  whose  nature  is  so  little  understood. 
Laguesse'"  thinks  that  they  represent  secreting  acini  tempor- 
arily modified  to  adapt  themselves  to  a  new  function,  the 
elaboration  of  an  internal  secretion.  Schafer1'  and  Diamare 
think  that  the  vascular  islets  probably  furnish  an  internal 
secretion.  The  only  evidence  in  support  of  this  suggestion  is 
contained  in  the  short  preliminary  notice  of  Ssobolew."  He 
states  that  after  feeding  animals  on  carbohydrates  the  cells  of 
the  islands  become  more  granular.  After  ligating  the  duct 
of  Wirsung  in  dogs  the  islands  of  Langerhans.  he  finds,  are 
not  involved  in  the  sclerotic  process  which  follows.  He 
thinks  that  this  fact  explains  the  absence  of  glycosuria  after 
ligation  of  the  pancreatic  ducts.  In  hitman  eases  I  had  ob- 
served after  duct  obstruction  "  similar  resistance  of  the  islands 
to  the  consequent  inflammation.  In  pancreas  of  two  diabetics 
Ssobolew  was  unable  to  discover  islands  of  Langerhans. 

I  have  attempted  to  determine  the  relation  of  the  islands 
of  Langerhans  to  the  other  elements  of  the  pancreas.  They 
have  been  observed  in  human  cases  under  a  great  variety  of 
conditions,  in  cats  and  in  dogs.  Their  relation  to  the  blood- 
vessels has  been  studied  in  injected  specimens.  Finally,  I 
have  attempted  to  repeat  the  experiments  of  Lewaschew  in 
order  to  test  the  possibility  of  transforming  acini  into  inter- 
aeinar cell  islets. 

In  the  human  pancreas  the  islands  were  found  to  be  more 
numerous  in  the  splenic  end  or  tail  than  elsewhere.  To  obtain 
a  numerical  statement  of  their  relative  abundance,  their  num- 


15  Laguesse.  Sur  quelques  details  de  structure  du  pancreas 
humain.     Compt.  rend.  Soc.  de  biol.  S.  10.,  I,  667,  1894. 

18  Laguesse.    Compt.  rend.  Soc.  de  biol..  9.  S.,  V,  819,  1893. 
17  Schafer.     Internal  Secretions.     Lancet,  1895,  II,  321. 

"  Ssobolew.  Ueber  die  Structure  der  Bauchspeicheldriise  unter 
gewissen  pathologischen  Bedingungen.  Centralbl.  f.  allg.  Path.  u. 
path.  Anat.,  XI.  202,  1900. 

19  Opie.  Pathological  Changes  Affecting  the  Islands  of  Langer- 
hans of  the  Pancreas.  Jour.  Boston  Soc.  Med.  Sciences,  IV.  251, 
1900. 
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ber  .was  determined  in  a  sectional  area  of  0.5  square  centi- 
metre. Sections  about  10  ft  thick  were  made  from  the  en- 
larged duodenal  portion  of  the  pancreas  or  the  head,  from 
the  mid-portion  or  body  and  from  the  splenic  end  or  tail. 
The  following  table  gives  their  number  in  an  area  of  0.5 
square  centimetre  in  sections  taken  from  the  head,  body  and 
tail  of  ten  normal  organs: 


Body. 
13 


I 

II 

Ill 

IV 

V 

VI 

VII  .... 

VIII  .  .  . 

IX 

X 

Average  . 


The  table  shows  that  the  islands  are  more  abundant  in  the 
tail  or  splenic  end  than  in  the  bead  and  in  the  body,  where 
they  are  present  in  approximately  equal  number.  They  are 
almost  twice  as  numerous  in  sections  from  the  tail  as  in  those 
from  other  parts.  Since  the  number  in  only  one  plane  is 
recorded,  in  order  to  obtain  their  actual  relative  abundance  it 
is  necessary  to  square  these  figures.  They  are  then  found  to 
be  slightly  less  than  three  and  a  half  times  as  numerous  in 
the  tail  as  elsewhere. 

The  islands  of  Langerhans  arc  more  numerous,  as  pointed 
out  by  Kasahara/'  in  the  pancreatic  tissue  of  the  foetus 
and  of  very  young  children  than  in  that  of  the  adult, 
Should  we  assume  that  they  are  formed  during  embryological 
development  and  persist  thereafter,  this  fact  is  readily  explic- 
able. The  organ  being  much  smaller  in  the  foetus  and  in 
the  young  child,  the  same  number  of  islands,  though  them- 
Belves  -mailer,  are  closer  together  and  therefore  appear  to  be 
more  numerous  in  sections. 

The  cells  composing  (lie  island-  resemble  those  of  the  acini. 
They  have  a  large  round,  occasionally  oval,  vesicular  nucleus 
and  a  conspicuous  cell  body.  The  basal  zone  of  the  secreting 
(ell.  as  is  well  known,  stains  deeply  with  nuclear  dyes,  for 
example,  hematoxylin  or  methylene-blue,  while  the  central 
portion  which  contains  zymogen  granules  remains  unstained. 
The  cells  of  the  island,  however,  do  not  stain  with  nuclear 
dyes,  while  with  eosin  their  protoplasm  takes  ;>  homogeneous 
bright  pink  color.  The  nuclei  differ  but  little  from  those  of 
in  ighboring  acini.  They  vary  considerably  in  size  and  not 
infrequently  one  finds  very  large  round  vesicular  nuclei  whose 
diameter  is  two  or  more  times  that  of  those  about.  <  )< 
ally  the  cells,  forming  columns  between  which  are  the  anas- 
tomosing capillaries,  are   very  closely   packed   together  and 


M  Kasahara.     Ueber  das  Bindegewebe  des  Pankreas  bei  versehie- 
denen  Krankheiten.     Virch.  Arch.,  CXLIII,  111,  1896. 


nuclei  are  situated  almost  side  by  side;  more  frequently  the 
cells  of  the  island  are  less  numerous  and  the  nuclei  are  less 
closely  crowded  together. 

The  outline  of  the  island  is  usually  round  or  oval  and  is 
not  infrequently  accentuated  by  a  delicate  circle  of  fibrous 
tissue.  In  other  instances  the  outline  is  less  sharp  and  the 
body  accommodates  its  shape  to  that  of  the  neighboring  acini. 
Occasionally  one  sees,  apparently  within  the  island,  cells 
arranged,  as  in  the  acini,  about  a  central  lumen  and,  indeed, 
in  many  instances  it  is  difficult  to  convince  one's  self  that  they 
do  not  form  part  of  it.  The  impression  is  produced  that  the 
columns  of  the  island  are  in  continuity  with  cells  having  an 
acinar  arrangement.  Since  the  islands  and  the  secreting 
acini  have  a  common  origin  it  is  not  inconceivable  that  they 
may  occasionally  remain  continuous  in  the  adult  organ.  When 
the  foetal  pancreas  is  affected  by  congenital  syphilis,  the 
islands,  I  have  found,"  retain  their  continuity  with  the  secret- 
ing structures. 

In  the  human  pancreas  the  groups  of  acini  about  terminal 
ducts  are  not  sharply  defined  by  connective  tissue,  so  that 
individual  lobules,  as  in  the  human  liver,  are  indistinctly 
marked  off  and  in  places  apparently  fuse  with  one  another. 
In  the  pancreas  of  the  eat  the  lobules,  like  those  in  the  liver 
of  the  pig,  are  much  more  sharply  outlined  by  interstitial 
tissue.  Details  of  structure  have  been  studied  in  the  pancreas 
id'  the  cat. 

The  parenchyma  is  divided  by  septa  of  fibrous  tissue 
into  small  polygonal  areas  varying  in  size  and  shape.  When 
injected  with  Berlin-blue  a  small  ramification  of  the  ducts  is 
found  to  penetrate  the  isolated  group  of  acini.  These  sub- 
divisions or  lobules  often  appear  completely  isolated  by 
fibrous  tissue  from  those  nearby,  but  when  one  id'  them  is 
traced  through  :i  series  of  sections  its  separation  may  not  be 
uniform  and  in  places  one  finds  the  parenchyma  of  adjacent 
lobules  in  contact,  the  dividing  septa  being  incomplete.  That 
these  polygonal  structures  are  actually  independent  id'  one 
another  and  represenl  units  of  structure  is  readily  demon- 
strated by  causing  an  inflammatory  increase  of  the  interstitial 
tissue.  If  the  pancreatic  <]\\i\^  of  a  cat  are  ligated  and  the 
animal  killed  at  the  end  of  two  or  three  weeks,  the  gland  is 
found  to  he  the  -eat  of  a  chronic  interstitial  inflammation, 
characterized  by  an  increase  of  the  interlobular  tissue.  The 
Lobules  are  completely  separated  from  one  another  by  narrow 
bands  of  firm  fibrous  tissue  and  occur  in  sections  as  rounded 
triangular  or  polygonal  areas  id'  parenchyma. 

The  islands  of  Langerhans  occupy  a  position  near  the 
centre  of  the  lobule  and  in  the  splenic  cud  id'  the  gland  each 
lobule  contains  an  island.  In  a  given  section  many  lobules 
whose  limits  are  more  or  less  distinctly  outlined  are  seen  to 
contain  islands  situated  near  their  centre,  while  in  neighbor- 
ing lobules  such  structures  may  not  be  discoverable.  If. 
however,  serial  sections  are  studied  every  lobule  is  found  to 
contain  an  island.  Its  presence  within  the  lobule  is  not 
constant  in  other  parts  of  the   organ,   and    in   the  extremity 


Opie.     Loc.  cit. 
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of  the  descending  arm  of  the  gland   they  arc  very  few  in 
number. 

The  lobules  are  grouped  about  the  medium  sized  duets. 
The  mam  dints  give  off  branches  approximately  at  right 
angles  to  their  course.  Brandling  one  or  more  times  a  dud 
forms  the  centre  of  a  group  of  lobules,  which  is  usually  elon- 
gated in  form  and  taper.-  to  a  point  at  or  near  the  surface  of 
the  gland.  Such  lobule  groups  arc  separated  from  one  an- 
other by  relatively  wide  bands  of  areolar  tissue  much  looser 
in  texture  than  that  separating  the  individual  lobules.  The 
lobule  groups  in  the  fresh  state  or  in  tissue  macerated  a  few 


Fiqi  be  1. — Camera  lueida  tracing  of  the  lobule  boundaries  in 
one  of  a  series  of  sections  from  the  splenic  end  of  a  cat's  pancreas. 
The  majority  of  the  lobules  are  well  defined.  Those  marked  </,  c, 
f,  <j  and  h  are  poorly  outlined  but  are  found  to  be  more  readily 
distinguishable  when  traced  through  the  series  of  sections.  The 
lobules,  which  are  lettered  (a  to  o),  were  traced  through  the  series 
and  each  was  found  to  contain  an  island  of  Langerhans  situated 
near  its  centre.  The  section  passes  through  the  island  in  lob- 
ules n,  e,  i,  /  and  n. 

days  in  Midler's  fluid  may  be  separated  from  one  another  by 
careful  teasing.  In  the  loose  tissue  lie  (he  larger  duels. 
arteries,  veins,  and  nerves.  An  artery  and  vein  penetrate 
each  lobule  group  in  company  with  the  duel  and  ramify  be- 
tween its  lobules.  The  smallest  arteries  occasionally  pene- 
trate the  lobules,  but  usually  branches,  diminishing  in  size, 
give  off  capillaries  which  enter  the  lobule  and  form  a  close 
network  between  the  gland  acini. 

The  capillaries  id'  the  island  of  Langerhans  form  a  glomer- 
ulus of  tortuous  freely  anastomosing  vessels,  much  thicker 
than  those  between  the  acini.  A  single  afferent  vessel  like 
that  of  the  glomerulus  of  the  kidney  does  not  enter  this  group 


of  dilated  capillaries  but  numerous  anastomoses  make  it  con- 
tinuous with  the  interacinar  capillaries.  When  Berlin-blue  is 
injected  through  the  aorta  into  the  arteries  of  the  pancreas, 
it  not  infrequently  happens  that  in  portions  of  the  gland 
which  are  poorly  injected  the  vessels  of  the  island  are  tilled 
with  the  injected  mass,  while  the  surrounding  capillaries  are 
for  the  most  part  empty.  If  instead  of  soluble  Berlin-blue 
a  granular  injection  mass,  for  example,  cinnabar  or  ultra- 
marine blue  is  used,  the  islands  may  be  injected  while  the 
interacinar  capillaries  contain  little  of  the  injected  material. 
The  glomerular  network  is  in  very  free  communication  with 
the  smallest  arteries  and  apparently  has  a  richer  blood  supply 
than  other  parts  of  the  lobule. 

In  the  human  pancreas  lobules  and  lobule  groups  are  not 
so  regularly  arranged  as  in  the  cat.  But  both  structures  arc 
more  or  less  clearly  definable.  The  lobules  vary  much  in  size 
and  are  usually  not  clearly  separated  from  one  another. 
Though  an  island  of  Langerhans  is  often  situated  in  the 
centre  of  a  more  or  less  clearly  defined  lobule,  no  constancy 
id'  position  is  discoverable.  The  lobule  groups  are  separated  by 
relatively  wide  bands  of  loose  areolar  tissue  in  which  are  con- 
tained the  medium  sized  ducts,  the  blood-vessels  and  the 
nerves.  Within  the  lobule  group  the  arteries  and  veins  which 
are  side  by  side  do  not,  as  in  the  cat,  accompany  the  ducts. 

In  the  normal  human  pancreas  one  occasionally  finds  small 
groups  of  acini  composed  of  cells  differing  from  the  typical 
glandular  type  and  suggesting  a  transition  from  the  secreting 
cell  to  that  of  the  island  of  Langerhans.  The  cell-protoplasm 
does  not  take  the  nuclear  dye  as  does  the  basal  portion  of  the 
ordinary  glandular  cell,  and  when  stained  with  eosin  has  a 
bright  pink  color  and  homogeneous  refractive  appearance. 
The  nucleus,  which  shows  no  evidence  of  degenerative  change. 
is  situated  near  the  centre  of  the  cell.  Occasionally  one  or 
more  cells  of  the  character  described  form  part  of  an  acinus 
which  otherwise  resembles  those  about  it.  Usually,  however, 
a  group  of  acini  are  changed,  and  such  an  area  often  cor- 
responds in  size  to  an  island  of  Langerhans. 

The  presence  of  altered  acini  whose  cells  resemble  those 
of  the  island  confirms  at  first  sight  the  view  of  Lewaschew 
that  groups  of  acini  may  assume  the  characters  of  the  inter- 
acinar structures.  It  is  probable  that  such  foci  in  part  at 
least  represent  what  Laguesse"  and  Pischinger "'  have  de- 
scribed as  stages  of  transition.  The  arrangement  of  more  or 
less  columnar  cells  about  a  central  lumen  is.  however,  still 
preserved  and  one  does  not  find  similar  areas  in  which  this 
arrangement  is  lost.  The  lumen,  indeed,  is  usually  very  con- 
spicuous and  is  often  considerably  dilated,  filled  with  products 
of  secretion  which  stain  deeply  with  eosin.  It  seems  probable 
that  these  groups  of  acini  are  altered  as  the  result  of  peculiar 
functional  activity,  it  may  he.  of  hyperstimulation  of  the 
gland.     There  is  at   least   no   evidence  that  they  represent 


22  Laguesse.    Compt.  rend.,  S.  10,  I,  667,  1894. 
2!  Pischinger.     Beitriige    zur    Kenntniss    des    Pankreas. 
Diss.,  Miinchen,  1895. 
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transitional  stages  between  gland  acini  and  islands  of  Lan- 
gerhans. 

Such  altered  acini  are  observed  in  a  small  proportion  of 
normal  glands.  They  were  found  in  three  of  twenty-seven 
glands  examined  carefully  for  their  presence.  They  were 
present  in  three  of  seven  relatively  normal  organs  from  dia- 
betic patients.  The  occurrence  of  voracious  appetite  ami  in- 
creased food  ingestion  in  individuals  so  affected  may  explain 
the  occurrence  of  these  areas  which  represent  possibly  loci  of 
peculiar  secretory  activity.  They  were  particularly  abundant 
in  one  instance  of  chronic  interstitial  pancreatitis  not  asso- 
ciated with  diabetes. 

Lewaschew  has  claimed  that  he  was  aide  to  transform 
groups  of  secreting  acini  into  islands  of  Langerhans  by  stimu- 
lating  the  pancreas  with  pilocarpin.  A  single  administration 
of  the  drug  does  not  suffice,  hut  by  its  repeated  administration 
an  undouhted  increase  in  the  number  of  islands  may.  he  says. 
he  obtained.  Under  such  conditions  these  bodies  appeared  to 
be  more  numerous  than  usual,  but  he  has  made  no  attempt 
to  determine  their  actual  number.  He  does  not  record  the 
amount  of  pilocarpin  used  nor  the  frequency  of  its  adminis- 
tration.    T I  is  experiments  have  not  been  repeated. 

I  have  attempted  to  confirm  the  observations  of  Lewaschew 
by  injecting  subcutaneously  pilocarpin  muriate  into  dogs. 
Since  the  number  of  islands  was  found  to  vary  in  different 
parts  of  the  gland,  it  was  considered  desirable  to  study  sections 
from  corresponding  parts  of  the  organ.  Specimens  were  pre- 
pared from  (a)  the  splenic  extremity,  from  (b)  the  portion 
which  is  in  contact  with  the  duodenum,  and  from  (V)  the 
d(  scending  portion  which  lies  in  the  mesentery  of  the  duode- 
num. In  order  to  determine  with  accuracy  the  relative 
abundance  of  the  islands  their  number  was  counted  in  a 
measured  sectional  area  and  compared  with  that  found  in  the 
pancreas  of  an  animal  to  which  pilocarpin  had  not  been  given. 

Following  is  a  summary  of  the  experiments  performed: 

Dog  No.  1. — The  animal  was  given  daily  for  nine  successive 
days  0.02  to  0.03  grm.  of  pilocarpin  muriate.  Profuse  sali- 
vation was  produced  often  with  vomiting  and  diarrhoea. 

Dog  No.  .'. — During  twenty-eight  hours  pilocarpin  muriate 


0.005  to  0.0]  grm.  was  injected  subcutaneously  six  times. 
The  drug  produced  profuse  flow  of  saliva. 

Dog  No.  -:>'. — During  twenty-four  hours  pilocarpin  muriate 
0.01  grm.  was  injected  subcutaneously  seven  times.  Profuse 
salivation  followed  each  injection. 

In  the  table  the  figures  represent  the  number  of  island- 
in  0.5  square  ceni tre  of  sectional  area.     The  letters  refer 

to  the  parts  of  the  gland  indicated  above. 

TABLE   II. 


Dog  No.   l 


Average  ....      56.6      37.6      6.6 


Dog  No.  I 

No.  II.  . 
No.  III. 

Average 


The  figures  show  that  no  increase  of  the  number  of  islands 
was  obtained  in  the  three  experiments.  Transitional  stages 
between  glandular  acini  and  interacinar  islets  were  not  ob- 
served. The  number  of  islands  in  that  part  of  the  descending 
portion  of  the  pancreas  which  lies  in  the  mesentery  of  the 
duodenum  (c)  is  constantly  much  less  than  elsewhere.  The 
number  in  different  glands  and  in  different  parts  of  the  same 
gland  varies  considerably.  In  the  experiments  of  Lewaschew 
these  sources  of  error  have  apparently  not  been  given  suffi- 
cient weight. 

CONCLUSIONS. 

(1 )  The  islands  of  Langerhans  are  composed  of  cells  ha\  ing 
the  same  origin  as  those  of  the  glandular  acini  but  forming 
structures  which  are  independent  of  the  secreting  apparatus 
and  in  intimate  relation  with  the  vascular  system. 

(2)  In  the  splenic  end  of  the  cafs  pancreas  they  have  a 
definite  position  within  the  lobule,  each  of  which  contains  one 
of  these  structures. 

(3)  In  the  human  pancreas  they  are  more  numerous  in  the 
splenic  extremity  or  tail  than  elsewhere.  Similar  variation 
in  their  number  is  observed  in  cats  and  dogs. 

(4)  Prolonged  stimulation  of  the  gland  does  not.  as  claimed 
by  Lewaschew.  transform  groups  of  acini  info  islands  of 
Langerhans. 


THE  DISTRIBUTION  OF  CONNECTIVE  TISSUE  IN  NEW  GROWTHS. 

liv  W.  C  White,  M.B. 
(From  the  Pathological  Laboratory  of  U"  Johns  Hopkins  University  and  Hospital.) 


I  here  report  the  result  of  the  study  of  the  distribution  of 
connective  tissues  (viz..  yellow  elastic  tissue,  white  fibrous 
tissue  and  reticulum)  in  seventeen  new  growths,  obtained  in 
the  fresh  state  from  the  Surgical  and  Gynaecological  Depart 
ment  of  the  Johns  Hopkins  Hospital  through  the  kindness 
of  Dr.  Cushing  and  Dr.  Kelly. 

The  work  was  done  in  the  Pathological  Laboratory  of  tin 
Hospital  at  the  suggestion  of  Dr.  L.  F.  Barker,  and   I  am 


much  indebted  to  him  for  In-  willing  and  valued  assistance 

throughout.      To  Dr.   F.   I'.   Mall   I  am  also  under  obligations 
for  many  kind  suggest  ions. 
The  following  methods  were  employed: 

].  for  the  study  of  elastic  tissue. 

(,i)  Demidessication    and    artificial    oedema;    Eresh    tissue 
stained  w  ith  magenta. 
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(6)  Weigert's '  elastic  fibre  staining  of  the  hardened  tissue. 
(c)   Unna's  orcein  stain  (hardened  tissue). 
2.   Fur  the  study  of  white  fibrous  tissue  and  reticulum. 
("I  Mall's  method/     Digesting  the  fresh  frozen  section  in 
pancreatin  solution. 

(b)  Spalteholtz'  method.'  Digesting  sections  of  hardened 
tissues  in  pancreatin  solution,  alternate  sections  being  stained 
with  hematoxylin  and  eosin  for  comparison. 

(c)  Van  Gieson's  picric  acid  fuchsin  stain. 

|r/i  Mallory's  new  connective  tissue  stain,  the  use  of  which 
was  very  kindly  permitted  by  Dr.  Mallory,  although  the  for- 
mula is  still  unpublished. 

In  studying  the  distribution  of  these  tissues  it  has  been 
taken  for  granted  (1)  that  the  tissue  staining  purplish  with 
magenta  in  the  fresh  preparations  and  deep  blue  with  Wei- 
gert's stain  in  the  hardened  preparation  is  elastic  tissue,  and 
(2)  that  the  tissue  left  after  digestion  in  pancreatin  solution 
and  staining  red  with  Van  Gieson's  stain  and  blue  with  Mal- 
lory's stain  is  either  white  fibrous  tissue  or  reticulum,  and  I 
have  called  them  such  in  writing  this  paper. 

The  object  has  been,  not  to  study  the  distribution  of  one 
kind  of  connective  tissue,  but  to  study  the  character  and 
distribution  of  the  several  kinds  by  many  methods. 

It  has  been  a  great  drawback  that  there  is  as  yet  no  certain 
method  of  distinguishing  white  fibrous  tissue  and  reticulum. 
Siegfried*  has  found  in  reticulum  a  substance  which  he  calls 
reticulin,  thus  distinguishing  it  from  white  fibrous  tissue 
which  yields  gelatine,  but  this  method  was  not  practically 
applicable  in  the  present  study.  Then  certain  structural  dif- 
ferences, it  is  asserted,  exist  between  the  two  substances;  viz., 
the  wavy  more  or  less  parallel  fibrils  of  white  fibrous  tissue 
running  in  bundles  as  against  the  very  fine  anastomosing  and 
branching  fibrils  of  reticulum;  but  the  two  substances  are  s,, 
intimately  associated  in  any  structure  that  the  question  arises 
id'  the  possibility  of  the  one  being  the  final  breaking  up  and 
di\  ision  of  the  other. 

In  the  sarcomata  and  myomata  reticular  networks  were 
found  which  in  structure  coincided  with  reticulum,  the  fibrils 
definitely  branching  and  anastomosing,  but  they  were  here 
intimately  associated  with  bundles  of  wavy  parallel  fibres 
which  were  just  as  typical  of  white  fibrous  tissue.  In  some 
places  this  reticular  network  appeared  to  have  Ms  origin  from 
these  bundles,  while  in  other  cases  it  seemed  only  to  gain  an 
anchorage  there,  the  fibrils  extending  only  for  a  short  distance 
among  the  fibres  of  the  bundles.  In  other  places,  and  this 
wa-  very  frequent  in  the  sarcoma  sections  studied  by  Mall's 
method,  the  filirils  of  the  reticular  network  appeared  to  arise 
from  certain  focal  points  suggesting  the  possibility  of  their 
being  the  processes  of  cells  which  had  been  digested  away-, 
hut  the  most  probable  explanation  of  this  appearance  was  to 


1  Centralbl.  f.  alg.  Path.  u.  path.  Anat.  IX,  1899. 

2  Johns  Hopkins  Hospital  Reports,  Vol.  I,  1896. 

"  Archiv  f.  Anat.  u.  Phys.,  Anat.  Abth.,  1897,  Supp.  Bd. 
'  Habilitationsschrift,  Leipzig,  1892. 


be  found  in  the  thickness  of  the  sections,  several  fibrils  over- 
lying one  another  at  certain  points.  Again,  the  fibrils  which 
presented  the  structural  characters  of  white  fibrous  tissue 
were  frequently  seen  in  the  Mall  preparations  to  break  up 
into  much  finer  fibrils,  suggesting  the  possibility  of  the  two 
substances,  white  fibrous  tissue  and  reticulum,  being  the  same 
substance,  the  latter  being  the  final  division  of  the  former. 

So  that  without  some  method  of  determining  the  distinc- 
tion or  relation  between  the  two  substances  the  description 
of  what  was  found  in  the  present  study  has  necessarily  been 
purely  objective,  the  two  substances  being  included  under  the 
one  head.  Still  some  endeavor  was  made  to  discover  the  rela- 
tion after  pancreatin  digestion  id'  what  was  found  in  myo- 
mata to  tendon  and  also  to  reticulum  by  the  following  methods 
suggested  by  Dr.  Mall. 

Tendon  was  obtained  from  the  human  tendo-achillis; 
Reticulum  was  obtained  from  the  gut  of  a  dog  by  drawing  the 
small  intestine  between  the  handles  of  a  pair  of  scissors  and 
thus  removing  the  muscular  coats  and  mucous  membrane, 
leaving  only  the  submucosa.  A  myoma  was  secured  after 
removal  from  the  human  uterus.  Small  sections  of  all  three 
were  cut  and  digested  in  pancreatin  solution.5 

They  were  then  thoroughly  washed  in  water  and  later 
placed  in  test  tubes  containing  (1)  \  per  cent  hydrochloric 
acid;  (•,')  1  per  cent  hydrochloric  acid;  (■'!)  1  per  cent  solution 
of  caustic  potash  and  immersed  in  a  beaker  of  boiling  water 
and  the  results  tabulated. 

I  have  given  also  by  permission  the  tables  of  Dr.  Mall '  and 
of  Dr.  Find.7 

TABLES. 
Dr.  Mall's  Table. 


Boiling  KOH  1$ 30  seconds.  1.5  minutes. 

Boiling  HC1    }£$ 1  minute.  18      minutes. 

Tissues  remaining  in  the  solution  one  hour  before  boiling. 


Dr.  Flint's  Table. 


Solution. 


Time  required  to  dissolve. 


Tendon. 


HC1  0.5$ 3,'{  mins.  10      mins.  11  V  mins. 

KOH   0.13$ 3       mins.  14%  mins.  22       mins. 

In  Dr.  Flint's  work  the  sections  remained  in  the  solutions  two  hours 
before  boiling,  and  at  the  end  of  the  time  given  the  tendon  was  com- 
pletely dissolved  and  the  solutions  clear,  while  the  reticulum  in  each 
case  remained  as  a  granular  detritus  even  after  boiling  for  thirty-five 

minutes. 

Time  required  to  dissolve 


Solution.  Tendon.  Reticulum.  Myoma. 

Boiling  HC'l  .5$ 27  mins.  43  mins.  55  mins. 

"           HC1    1$ 12  mins.  22  mins.  27  mins. 

KOH   1%.    ...  27  mins.  29  mins.  30  mins. 

At  the  end  of  the  different  times  given  the  tendon  in  each 


"  Pancreatin  (P.  D.  &  Co.),  5  grm.;  sodium  bicarbonate,  10  grm.; 
water,  100  cc. 

0  Loc.  cit. 

7  The  Blood  Vessels  of  the  Adrenal.  Contributions  to  the  Science 
of  Medicine.     Dedicated  to  Wm.  H.  Welch,  Baltimore,  1900. 
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i  asi  was  completely  dissolved  ami  the  fluid  remain  6 
clear,  but  in  the  case  of  both  the  reticulum  and  tin 
there  remained  a  minute  granular  detritus  m  a  verj  cloudj 
or  turbid  fluid.  The  appearance  of  tendon  was  also  quite 
differenl  both  from  the  myoma  and  the  reticulum,  which  two 
latter  substances  behaved  very  similarly.  The  edges  of  the 
tendon  section  within  a  Eew  minutes  became  ver\  much 
swollen  and  assumed  a  gelatinous  or  translucent  appearance, 
and  this  gelatinous  area  increased  ai  the  expense  oi  an  opaque 
centre,  but  at  the  same  time  dissolved  awaj  until  all  had 
passed  into  solution.  The  myoma  and  reticulum,  on  the 
other  hand,  became  shreddy  and  granular  in  appearance  and 
gradually  broke  up  into  very  minute  granules  which  remained 
suspended  in  the  fluid.  In  the  myoma  in  the  I  per  cent 
hydrochloric  acid  solution  it  was  noticed  a1  the  end  ot  Eoui 
minutes  that  there  appeared  some  >\\ dl iti-;  and  translucencj 
ai  spots  nn  the  surface,  hut  this  had  all  disappeared  a1  i he  end 
of  ten  minutes  and  after  this  n  behaved  \er\  similarly  i" 
reticulum.  A  longer  time  was  taken  to  accomplish  lie  solu- 
tion than  in  the  other  two  tables,  hut  this  was  probably  due 
te  the  larger  sections  used.  In  the  latter  eases  frozen  sections 
were  used,  while  in  this  work  the  pieces  measured  probably 
.">  em.  square.  In  the  caustic  potash  experiment  the  section 
of  tendon  was  somewhat  larger  than  the  other  two  sections. 

Also  based  upon  Mall's8  finding  that  tendon  is  much  more 
quickly  dissolved  in  pepsin  solution  than  either  reticulum  or 

yellow   elastic  ti-siie.  several  frozen  sections  of  my a  were 

digested  for  twenty-four  hours  in  pancreatin  solution,  then 
washed  in  water  and  subsequently  put  in  pepsin  solution  in 
the  thermostat  ami  removed  at  different  times,  •">.  In.  Lo  ami 
30  minutes.  .Mall  found  that  tendon  was  completely  dis- 
solved in  a  strong  solution  of  1'.  1).  &  Co.'s  pepsin  in  from 
5  to  30  minutes,  while  elastic  tissue  and  reticulum  onlj  begin 
to  hi'  dissolved  at  the  end  of  this  time.  In  these  sections  all 
evidence  of  structure  was  lost,  even  at  the  end  of  five  minutes, 
hut  at  the  end  of  thirty  minutes  a  considerable  portion,  pos 
sibly  amounting  to  -third  of  the  original  section  was  re- 
moved upon  the  slide.  This  experiment,  however,  loses 
much  in  value  from  the  fact  that  no  control  specimens  of 
p  tendon  or  reticulum  were  made. 

Regarding  the  two  methods  of  studying  white  fibrous  tissue 
and  reticulum  by  digestion,  \iz..  that  of  Mall  ami  that  of 
Spalteholtz,  each  one  gives  evidence  of  value  that  is  not 
obtained  from  the  other,  and  as  Mint  says,  both  should  he 
\\>ri\  together  since  in  Mall's  method  owing  to  the  thickness 
of  the  section  a  suggestion  of  a  thud  dimension   is  obtained 

and  the  fibrils  may  he  traced  in  most  cases  througl t  their 

entire  course.  On  the  other  hand,  of  the  relation  of  the  con 
nective  tissue  to  the  cells  of  the  growth  very  little  can  In 
studied  owing  both  to  the  spreading  of  the  mount- 

ing and  to  the  difficulty  in  obtaining  a  near  control  section. 

In  Spalteholtz'  method,  however,  since  alien 
are  easily  obtained,  one  being  digested  and  the  otlu  r  stained 


■Johns    Hopkins    Hospital    Reports.    Vol.    I.    1896.     Reticulated 
Tissue. 


intact,  the  relation  of  cells  and  connective  tissue  is  readily 
studied,  but  owing  to  the  thinness  of  the  section  the  fibrils 
aie  cut  short  and  in  in.iiu  cases  appear  onlj  as  minute  spirillar 

forms,    H     nol    hem:;    possible    to    follow    their    course    for    any 

distance. 

The  subject  of  elastic  tissue  in  new  growths  has  received  a 

n her  of  contribut -  since  the   publication  of  Weigert's 

elasl  ic  fibre  stain. 

MelniUw  1,'a-WMlenkow  m  Ziegler's  Beitrage,  Bd.  26,  1899, 
has  described  the  distribution  of  elastic  tissue  in  various 
organs  in  normal  and  pathological  conditions,  and  states  that 
,  lastic  fibres  in  health^  and  diseased  tissues  are  derived  mainly 

from  the  vascular  walls,  and  further  that   in  tumors  rj h 

formation  of  elastic  tissue  occurs.  In  the  discussion  on  the 
paper,  however,  in  the  German  Pathological  Society  in 
Munich,'  a  number  of  observers  reported  cases  where  an 
increase  in  amount  was  present.  Bansemann  reported  a  large 
increase  of  elastin  in  a  ease  of  metastatic  tumor  in  the  spleen 
but  had  not  found  any,  as  a  rule,  in  malignant  growths. 
Kchmorl  reported  a  case  where  aumerous  elastic  fibres  were 
found  in  a  carcinoma  of  the  stomach.  Orth  and  Nauberck 
found  in  carcinomata  cases  very  many  elastic  fibres  present. 

Alice  Hamilton10  has  reported  a  case  of  fibro-sarcoma  of 
the  brain  in  which  then'  was  a  very  large  amount  of  elastic 
tissue  present;  the  tumor  presented  a  very  peculiar  rosette 
arrangement  and  in  places  masses  of  considerable  size  sur- 
rounding blood-vessels,  all  of  which  masses  were  of  a  fibrillar 
nature,  but  clastic  tissue  was  also  present  as  wavy  fibrils  run- 
ning among  the  cells  without  any  apparent  relation  to  a  vessel 
wall  or  to  the  cells  of  the  growth.  She  agrees  with  Melnikow 
Raswedenko^  as  to  the  origin  of  elastic  fibres  from  vessel 
walls  but    contradicts  his  statement   that    in  tumors   no   new 

formati E  elastic  tisst ccurs.     In  this  case  the  amount 

was  much  more  than  normal,  but  the  relation  was  frequently 
to  the  periphery  of  the  vessel  wall,  and  where  this  relation 
was  not  found,  the  presence  of  elastic  tissue  was  ascribed  to 

the  obliteratii E  the  vessel  or  to  the  severance  of  the  original 

connection  of  the  fibres. 

II.  W.  Williams."  in  a  paper  on  the  new  formation  of 
elastic-  fibres,  gives  a  report  of  his  study  of  31  case-  of  car- 
cinoma: 12  in  the  liver,  l  in  lymph  mule-.  2  in  the  thoracii 
duct.  ?  in  large  veins,  2  in  the  cerebrum,  1  in  the  lung,  8  in 

the  mammae,   1   in  the  skin,    I  in  the  st ach  and   1   in  the 

rectum.     The  following  are  his  conclusions: 

I.  \\  hen  the  stroma  of  a  carcinoma  is  itself  of  new  forma- 
tion n  i-  usually  free  from  elastic  fibres. 

■.'.  Newly  formed  elastic  fibres  may  occur  in  the  stroma 
through  rarely,  and  they  are  likely  to  be  fine  in  quality  and 
small  in  number. 

::.  Tin.   tumors    in    which    newly-formed    elastii     fibn 
curred  either  contained  a  large  an m   of  coi tive-tissue 

"Centralbl.  f.  alg.  Path.  U.  path.  Anal.,  X.  S32. 
"•Jour,  of  Exp.  Wed  Vol  IV.  Noi  -  5  and  6,  1899. 
"Contributions  to  the  Science  of  Medicine.     Dedicated  to  Wm 

II,    Welch.      Haiti  nore.    1900. 
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1 1, una  or  the  new  I y-fornied  fibres  were  in  connection  with 
pre-existing  elastic  elements  of  the  original  parts. 

lie  found  evidence  of  now  formation  in  three  rases  of  car- 
i  of  the  liver.  In  carcinomata  of  lymph  nodes  the 
stroma  was  usually  free  from  elastic  tissue  and  when  present 
it  was  ih>!  possible  to  demonstrate  its  new  formation.  In 
one  carcinoma  of  the  thoracic  dud  there  was  new  formation 
and  in  two  of  the  venous  growths,  in  two  of  the  cerebral 
cases,  one  secondary  from  an  adeno-carcinoma  of  the  lung 
and  one  secondary   from  the  stomach,  there  were  fine  elastic 

fibres  present   possibly  connected  with  some  prolongat "I 

the  pia  mater.  In  the  carcinomata  of  the  mamma  nothing 
was  seen  in  |>rn\ e  new   formation. 

Kromaver ,J   found    in    rapidly-growing  condyl ata.   warts 

and  carcinomata  of  the  skin  no  newly-formed  elastic  fibres. 
These  were  present,  however,  in  older  papill ata  and  fibro- 
mata. 

There  are  also  a  considerable  number  of  papers  on  the  new 
formation  of  elastic  tissue  in  other  pathological  conditions,  to 
which  reference  will  be  found  in  Dr.  Williams'  paper." 

In  seven  of  the  seventeen  case-  in  the  series  here  reported. 

elastic   fibres   were    f id,   the  description   of  which   will   be 

found  under  the  individual  cases.  In  all  cases  they  apparently 
had  their  origin  fn  m  the  vessel  walls.  In  mil\  one  case,  No.  6, 

a  carcin a  of  the  breast   does  there  seem  to  be  sufficient 

ground  for  claiming  an  increase  in  amount  or  a  new  forma- 
tion. The  sections  from  this  ease  were  compared  with  those 
from  three  normal  breasts  and  three  other  carcinomata  and 
contained  a  much  greater  amount  of  elastic  tissue  than  any  of 
i  he  "i  he:  s. 

The  safest  method  of  judging  the  amount  of  new  forma- 
tion if  such  exists  in  any  case  would  seem  to  be  that  of  com- 
parison of  sections  of  the  growth  with  sections  of  the  normal 
tissue  in  which  the  growth  was  situated.  This,  unfortunately 
was  only  done  in  one  case  (case  18).  In  this  case  a  portion  of 
the  normal  breast  in  which  the  carcinoma  had  grown  was  pre- 
pared in  the  same  way  as  the  growth  itself.  A  description  of 
the  comparison  will  be  found  under  this  case. 

Regarding  the  origin  and  normal  development  of  elastic 
fibres  whether  from  the  transformation  of  cells,  by  fusion. 
into  fibres  or  from  the  transformation  of  the  intercellular 
mat n\  there  is  still  no  sat isfactory  answer. 

<  »n  the  subject  of  the  study  of  tumors  by  digestion  methods 
u"  literal ure  was  to  be  found. 

Desi  i;i p'i  in\  of  I  \iii \  i  iii  vi  Cases. 
Specimen-   \'o-.    1.    I   and   8.      film. my ata   of  the   uterus 

Elastic  Tissue.  -In  these  case-  there  were  no  elastic  fibres 
found   either   in   the   fresh   preparations   or   in    the   hardened 
stained  with  Weigert's  elastic  fibre  slain. 


VonatFSchrift  t.  prakt.  Dermatologie.  Bd.  XIX. 


White  Fibrous  Tissue  and  Reticulum. — To  the  naked  eye 
these  sections  gave  the  appearance  of  a  fibrillary  structure  and 
under  the  dissect  ing  microscope  the  fibrillary  nature  was  mure 
clearly  seen.  The  tissue  remaining  after  digestion  was  col- 
lected in  places  in  thick  nias.-e-  ami  strands,  from  both  of 
which  branches  were  given  off  and  these  again  branched  in 
turn.  The  thicker  strands  presented  in  plate-  a  distinct 
whorled  appearance,  and  between  the  masses  and  strands 
minute  wa\y  fibrils  were  seen  running  in  a  more  or  less  par- 
allel direction  and  passing  into  and  becoming  continuous  at 
mt  her  end  with  the  thicker  portions  of  the  section. 

Under  the  low  power  of  the  microscope  the  masses  formed 
nodal  points  from  which  prolongations  were  given  off,  an 
infinite  number  of  very  line  fibrils  appearing  in  places. 

The  larger  strands  were  composed  of  minute  fibres  in  very 
close  apposition  to  one  another.  These  strands  divided  and 
united  again  and  gave  off  branches,  and  from  these  branches 
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Fig.  1. — Section  of  a  flbromyoma  digested  by  Spalteholz'  method, 
showing  the  bundles  of  white  fibrous  tissue  and  the  reticular  net- 
work in  the  meshes  of  which  the  muscle  cells  lay. 


and  Erom  the  sides  of  the  strands  themselves  there  arose  '  '■ 
eeedingly  minute,  very  wavy,  interlacing  fibrils  running  in  a 
course  more  or  less  parallel  to  one  another,  and  in  some  places 

arising  from  one  strand  and  passing  into  and  bee ing   losl 

in  another  si  rand. 

In  other  parts  of  the  section  between  the  strands  was  seen 
a  very  fine  network  similar  to  that  obtained  by  Spalteholtz' 
thod  to  be  described  later. 

"With  the  high  power  the  fibrillary  nature  was  mure  clearly 
seen  in  smne  parts,  the  fibrils  being  very  wavy,  in  others  quite 
straight  throughout  their  course.  The  strands  themselves 
were  composed  of  the  wavy  interlacing  fibres  of  white  fibrous 
tissue  while  the  minute  network  presented  very  much  the  ap- 
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pearance  of  reticulum  excepl  thai  in  the 
anastomosis  was  observed. 

In  the  preparations  by  Spalteholtz'  meUiod  very  Little  could 
be  made  < mt  either  with  the  paked  eye  or  with  the  dissecting 
microscope,  but  with  the  Latter  very  minute  apertures  through- 
out tlif  section  were  plainly  seen. 

Under  the  Low  power,  however,  the  condition  described 
under  the  Van  Gieson  and  Mallory  preparal  ions  is  verj  i  Learlj 
seen;  viz.,  a  connective-tissue  envelope  for  each   muscle-cell. 

The  connective  tissue  was  verj   abundant  and  formed   1>\ 

far  the  major  porti E  the  section.     It   was  arranged    in 

two  ways. 

1.  Running  in  every  direction  and  forming  a  large  irregular 
network,  Leaving  meshes  of  varying  size,  were  large  strands 
composed  of  wavy  interlacing  fibres  which  followed  a  more 
or  Less  parallel  course.  In  places  these  strands  divide  and 
unite  again,  leaving  spaces  which  are  occupied  by  the  network 
in  In  described  Later.  In  the  midst  of  these  strands  are  seen 
also  the  apertures  of  blood-vessels  surrounded  by  denser  tissue, 
the  size  of  tin'  vessel  varying  with  the  size  of  the  strand. 

■.'.  In  the  meshes  formed  by  this  stroma  was  found  a  minute 
network  apparently  formed  by  the  division,  subdh  i-ion  and 
anastomosis  "1  the  branches  of  this  stroma  proceeding  from 
all  sides  of  it  as  it  surrounded  the  individual  spaces.  The 
minute  meshes  of  this  second  network  are  filled  in  the  control 
specimen  with  single  muscle  cells. 

I  an  Gieson  Preparation. — To  the  naked  eye  the  general 
impression  of  this  section  was  red.  but  on  holding  it  tip  to 
the  light  areas  having  a  yellowish  tint  were  seen.  These 
varied  in  size  and  were  surrounded  by  a  capsule  id'  deep  red. 
Besides  these  areas  there  were  certain  parts  of  the  section  of 
a  lighter  and  apparently  Uniform  red  color,  intimately  con- 
nected with  the  capsules  of  the  yellowish  areas.  The  capsules 
surrounding  the  yellowish  areas  formed  an  irregular  network 
throughout  the  remainder  of  t  he  seel  ion. 

With  the  dissecting  microscope  the  darker  capsules  men- 
tioned above  were  seen  to  run  through  the  section  looking 
like  an  injected  vascular  network.  Tin-  branches  from  this 
network  ran  into  and  divided  the  yellowish  area-  which  they 
surrounded  into  -till  smaller  area-. 

The  lighter  reddish  masses  -ecu  with  the  naked  eye  were 
here  not  so  uniform  in  color,  but  appeared  a-  a  very  close 
network  of  red  -tamed  tissue,  and  held  in  the  meshes  of  this 
network  were  yellowish  cell  bodies  similar  to  those  found  in 

the  other  area-,  hut   here  the  rod  -tamed  material  was  :li 

more  abundant,  the  strands  being  thicker  and  the   meshe? 
smaller. 

Tin-  general  network  of  red  stained  connective  tissue  was 
irregular,  the  meshes  varying   in  size,  the  larger  bundles  of 
led  surrounding  the  larger  yellow  ish  ana-  and  branches  from 
these  forming  tin-  walls  of  smaller  areas,  but  even  in  thi 
strands  of  red,  -mall  groups  of  yellowish  cells  were  frequently 

-cell. 

With  the  low  poue,  the  uniform  reddish  masses  were  een 
to  be  composed  of  a  dense  network  of  comparatively  thick 
strands  of  red   with  small   meshes  containing   the  yellowish 
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i  ed  bodies.     These  yellowish  cells  were  evidently   the  muscle 
cells  and  will  he  so  called  in  the  further  dtscripl 

The  genera]  network  of  red  could  he  traced  with  this  power 
io  much  smaller  divisions,  in  some  cases  the  branching  and 
anastomosing  forming  so  small  a  network  that  the  meshes  of 
the  same  contained  only  a  single  muscle  cell. 

The  larger  strands  of  red-stained  connective  tissue  had  in 
places  a  definite  whorled  appearance  and  throughoul  their 
substance  were  seen  scattered  the  connective-tissue  corpus- 
cles. In  these  strands  were  also  seen  numerous  blood-vessels 
the  larger  ones  occurring  in  the  larger  strands  and  so  on. 
The  muscle  cells  of  the  walls  of  these  vessels  were  stained 
yellow,  similarly  to  those  contained  in  the  gem  ral  network. 

I'nder  the  high  power  the  network  of  connective  tissue 
could  he  traced  to  still  liner  divisions,  so  (hat  each  muscle 
cell  was  here  seen  to  have  an  enveloping  capsule  of  its  own. 
very  line  in  most  instances  hut  comparatively  thick  in  others. 
In  the  midsi  of  the  larger  strand-  occasional  muscle  cells  were 
also  present 

.Mallory'.-  stain  gave  a  very  similar  picture  to  that  obtained 
by  Van  <  fieson's  stain. 

Specimen  No.  2  was  from  a  sarcoma  of  the  litems,  but  con- 
tained so  small  a  portion  of  sarcomatous  tissue  thai  it  was  of 
very  little  service  for  study:  still  in  the  Spalteholtz  prepara- 
tion a  reticular  network  similar  to  that  found  in  other  sarco- 
mata was  demonstrated  in  one  portion  of  the  section. 

Specimen  No.  3  was  a  portion  of  the  wall  of  a  multiloeidai' 
ovarian  cyst  and  showed  only  a  dense  while  fibrous  tissue 
structure  in  which  no  elastic  fibres  were  found. 

Specimen  Xn.  •">  was  an  epithelioma  of  the  inferior  maxilla. 
This  growth  was  of  live  and  one-half  years'  duration,  hut  for 
niie  year  previous  to  its  removal  had  grown  very  rapidly.  Il 
involvi  d  the  whole  depth  of  the  left  half  of  the  inferior  max- 
illa from  the  ramus  behind  to  a  point  2  to  ;;  cm.  hey I  the 

middle    line    in    front.      Il    presented    a    lobulated    appearance 

with  a  reddish  surface  looking  like  granulation  tissue  I  had 

an  act  ively  grow  ing  appearance. 

No  elastic  lissue  was  found  by  either  method  excepl  around 
the  vessels. 

Mall'-  preparation  was  very  unsatisfactory  for  study;  the 
connective  ti>siio  remains  forming  a  more  or  les>  solid  ma--. 
from  which  nothing  but  a  fibrillary  construction  could  hi' 
made  out. 

Spalteholtz'  method  showed  a  distribution  of  connective 
(issue  similar  to  that  described  below  under  Mallory's  stain 

the  parts  of  il nirol  seeti ccupied  by  the  large  irn  gular 

masses  of  cell-  being  in  the  digested  specimen  quite  devoid 
if  ' -ounce  five  i  issue. 

The  section  stained  by  Mallory's  stain  gave  in  this  ease  the 
best  idea  of  the  distribution  of  the  while  fibrous  tissue,  its 
absence  in  the  cellular  areas  ami  its  distribution* being  con- 
trolled by  the  Spalteholtz'  preparal  ion 

The  < d    win  I,    of  lie-  Section    w;i-   made    up  of  evi 
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strands  and  bay-like  processes  of  epithelial  cells  joined  to- 
gether ly  their  minute  protoplasmic  processes  winch  were 
very  plainly  visible  and  appealed  in  places  as  a  reticular  net- 
work; of  this,  however,  nothing  remained  after  di 
These  strands  of  cells  formed  a  connected  network  bul  in 
certain  place.-  became  condensed,  lying  much  closer  together 
in  rows  surrounding  larger  and  smaller  irregular  -pace-  which 
contained  a  fine  loose  aetwork  of  connective  tissue,  liolding 

m    ii-   meshes   numbers   ol    connective-tissue   corpuscles   and 
polymorphonuclear  cells. 

The  connective  tissue  in  these  -paces  was  collected  in  the 
centre  into  bundles  and  masses  of  wavy  fibres,  and  from  ll  e 
minute  fibrils  radiated  outward  in  all  direction-  as  an  exceed- 
ingly minute  fibrillary  network,  becoming  gradually  looser  in 
texture  until  at  the  edge  just  inside  of  the  rows  of  cells  they 
curved  and  formed  an  interlacing  ring  of  tissue  which,  how- 
ever, -cut  no  processes  among  the  cells  of  the  growth.  This 
latter  condition  was  only  demonstrated  by  (be  Spalteholtz' 
preparation. 

In  several  of  these  spaces  there  were  also  seen  small  blood- 
vessels su  mm  m  the  network. 

Besides  the  connective  tissue  in  these  .-pace-  there  were 
several  strands  id'  white  fibrous  tissue   fibrils  which   divided 

the  section  into  smaller  portions,  but   had   no1    I n   invaded 

by  epithelial  cells.  These  strand-  were  evidently  the  origin 
of  the  connective  tissue  in  the  spaces,  as  many  of  the  latter 
were  found  continuous  with  the  former.  The  connective 
tissue  in  the  isolated  spaces  had  apparently  been  shut  oil'  by 
the  invasion  of  the  epithelial  cells  and  had  then  commenced 
to  throw   out  new  fibrils,  for  in  these  spaces  the  connective 

i    puseles  were  in  a  very  actively  multiplying  condi- 
tion, the  nuclei  dividing  and  undergoing  mitotic  changes. 
The  larger  strands  carried  in  their  substance  several   large 

blood-vessels.      In   r  two   places   in  the  sections  areas  of 

degeneration  were  present  Idled  with  granular  debris  and 
polymorphonuclear  cells,  and  around  these  areas,  extending 
lor  some  distance  among  the  surrounding  cells,  many  poly- 
i phonuclear  cells  were  to  be  found. 

Spei n  No.  6  was  part  of  a  carcinoma  of  the  lefi   breasl 

in  a  woman  ."a;  years  oi  age.  The  growth  was  of  one  year's 
duration    and    al    the    time    of    removal    measured    5.5x5    cm. 

Besides  this  larger  nodule  there  was  a  sec I  smaller  growth 

box  L.7  em.  in  size.  The  nipple  was  slightly  retracted  ami 
there  were  metastases  in  the  cervical  and  axillary  glands. 

Elastii  /' '  "  The  fresh  tissue  teased  out  upon  a  slide 
and  lamed  with  magenta  -bowed  a  considerable  number  of 
purple  stained  elastic  fibres  varying  in  thickness,  quite  wavy 
and  (  tilled  at  their  free  i  nds 

The    frozen    section    stained    with    magenta    also    showed 

elastic   Idee-  a] al   croup-  of  cell...  around   the   1,1 

ami   b  nijilial  ic  dm  t-  and  .,.  I  be  connect  i  v  e-tissile 

stroma. 

In   the    preparation    hardened    i  i  solution    and 

stained  with  \\  eigerfs  i  lastii  Bl  i  In  sections  pre- 
sented, even  to  the  naked  eye,  many  bltie-sta d  areas,  repre- 


senting the  elastic  tissue.  This  was  distributed  throughoul 
the  section  in  two  ways:  (1)  Surrounding  certain  definite 
areas  and  marking  these  off  distinctly  from  the  iv-i  of  the 
section.  (2)  As  minute  lines  running  for  short  distances 
through  the  balance  of  the  section. 

Under  the  low  power  the  areas  mentioned  above  were  com- 
posed of  the  cells  of  the  growth  grouped  together  in  varying 
numbers  from  5  or  6  up  to  many  hundreds,  and  immediately 
outside  of  these  croups  was  an  irregular  or  serrated  encase- 
ment of  elastic  tissue  iii  single  and  double  layers,  and  outside 
of  this  again  a  layer  of  connective  tissue  in  which  were  scat- 
tered many  minute  fibrils  of  elastic  tissue.  These  were  evi- 
dently the  lactiferous  tubules  which  had  been  invaded  by  the 
growth.  Many  elastic  fibres  were  also  preseni  in  the  walls  of 
the  blood-vessels.  There  were  also  a  number  of  very  small 
area-  containing    only   three   or   four  cells  which   were  com- 


* 


4 


. 


Fig.  2. — Section  of  carcinoma  of  breast  No.  6.  staineil  by 
Weigert's  elastic  fibre  stain,  showing  the  distribution  of  elastic 
tissue  around  a  large  nest  of  cells  and  in  the  surrounding  stroma. 

pletely  surrounded  with  elastic  tissue  and  in  some  places  these 
areas  themselves  appeared  in  groups  of  three  and  four.  Be- 
sides the  above  distribution  there  were  also  numbers  of  fibres 
of  elastic  tissue  running  in  the  connective  tissue  strands  in 
double  lines  as  if  the  remains  of  a  vessel  no  longer  patent. 
It  was  with  the  high  power,  however,  that  the  very  large 
anioimi  of  very  fine  elastic  fibrils  running  through  the  -ec- 
i -  could  be  made  oui  following  mainly  the  white  fibrous- 
tissue  framework  but  often  seen  among  the  cells  of  the  growth 
with  apparently  no  other  connective  tissue  accompanying 
them. 

Many  of  the  groups  of  cells  were  quite  devoid  of  elastic 
fibrils  around  I  hem 

There  was,  apparently,  an  increase  in  the  amount  of  clastic 
tissue  in  this  growth,   for  in  comparison  with   three  normal 
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breasts  two  from  cases  younger  than  the  patienl  from 
the  presenl  growth  was  removed,"  and  three  other  carcino- 
mata  of  the  mamma,  this  growth  contained  a  very  much 
larger  amount  than  any  of  the  others.  There  were  also  so 
many  minute  fibrils  differing  from  thai  around  the  vessels  an 
ducts  found  through  the  growth  away  from  their  apparenl 

origin,  thai  the  increase  in  amount  seei I  more  probable. 

White  Fibrous  Tissve  and  Reticulum.— Mall's  preparation 
showed  a  network  of  strands  varying  in  width  from  the  thick- 
ness of  writing  paper  to  six  or  seven  times  this  width,  with 
meshes  varying  in  size  from  a  pinpoint  to  a  pinhead:  These 
meshes  were  quite  clear  and  appeared  as  open  spaces  through- 
out the  section. 


Fig.  3. — Section  of  a  carcinoma  of  the  breast  No.  6,  digested  by 
Spalteholz'  method,  showing  a  group  of  cell  spaces  outlined  by 
bundles  of  wavy  fibrils  and  the  entire  absence  of  tissue  of  any 
kind  in  these  spaces. 

In  plaee-  the  c ctive  tissue  forming  the  network   was 

collet-ted  into  masses  of  considerable  size  up  to  an  eighth  o] 
a  sixteenth  of  an  inch  in  size.  In  other  plates  the  larger 
strands  surrounded  an  open  space  which  was  subdivided  into 
two  or  more  -mailer  meshes  by  threads  oi  the  smallesl  width. 
The  meshes  were  for  tin  mosl  pari  more  or  less  circular  in 
outline. 

Sections    were    examined    with    low    power    magnifical 

The  meshes  were  nearly  all  quite  clear:  some,  however,  had 
projecting  into  them  from  the  strands  which  surrounded 
them  the  fn  e  ends  of  tin  fibrils  of  which  these  were  con 

The  strands  forming  the  network  were  composed  of  minute 
fibres  running  in  a  more  or  less  parallel  direction  interming 
ling  wit] another  and  for  the  most   part  quite  wavy.  -" 


1  The.    elastic    tis  iue    apparently    decreases    in    amount 
mamma  atrophies  after  the  menopause. 


much  so  that  in  places,  instead  of  running  a  continuous 
course,  certain  fibrils  appeared  as  a  succession  of  minute 
spirillse.  The  majority  of  the  fibres  could  be  traced  through 
out  t heir  course. 

In  many  places  there  was  a  cross  fibrillation,  with  longitu- 
dinal fibrils  underlying  it.  both  free  ends  of  the  former  being 

seen,  evidently  the  fibrils  of  the  third  di nsion  of  the  cell 

-pace. 

In  the  thinner  portions  of  the  section  a  bundle  of  fibrils 
could  often  be  traced  down  one  side  of  a  mesh  ami  curving 
around  a  second  side,  then  at  the  third  side  dividing  some 
of  the  fibrils,  continuing  around  the  same  mesh,  while  other- 
passed  in  another  direction  in  the  strand  between  two  adjoin- 
ing meshes  ami  so  on.  intimately  interlacing  with  one  another. 

With  the  high  pover  the  finer  fibrillary  nature  of  the  str a 

was  much  clearer  hut  there  was  no  branching  or  anastomosis 
of  the  fibrils,  each  being  traceable  alone  its  course  without 
interruption. 

Spalteholtz'  preparation  showed  a  number  of  absolutely 
i  [ear  spaces  outlined  by  wavy  fibrils  in  bundles  which  in  some 

places  Completely   surrounded   them,  while  in  others  they  were 

continued  onward  between  two  adjoining  spaces  after  passing 
around  one  or  two  sides  of  a  mesh.  These  clear  spaces  in  the 
control  specimen  were  Idled  with  the  cells  of  the  growth  and 
evidently  these  had  no  intercellular  substance  between  them. 

The    rest    of    the    section    was    occupied    by    bundles    of    wavv 

white  fibrous  tissue  fibrils  which  frequently  separated,  leaving 

clear  spaces    which    were    in    th ntrol    specimen    tilled    with 

small  groups  of  cells. 

Mallory's  and  Van  Gieson's  stains  threw  no  additional  buhl 
upon  the  distribution  of  the  connective  tissue  in  this  growth 

Specimen  No.  1  was  from  a  small  round  and  spindle-celled 
sarcoma  removed  from  the  thigh  of  a  woman  59  years  of  age. 
The  tumor  commenced  in  the  adductor  muscles  of  the  thigh 
and  extended  downward  in  the  muscles  to  the  popliteal  space. 
It  diil  no]  involve  the  muscles  about  the  knee  joint,  but  passed 
I iet ween  the  hones  of  the  leg  and  involved  the  muscles  on  the 
anterior  aspect  of  this.     There  were  also  large  glands  on  the 

front  of  the  thigh  of  similar  structure.     In  the  thigh  it  c 

pletely  surrounded  the  femoral  vessels  and  extended  outward 
between  the  muscles  four  or  five  centimetres.  In  the  pop- 
liteal space  ii  surrounded  the  popliteal  vessels.  Portions  were 
obtained  from  the  growth  in  the  thigh  through  the  femoral 
vessels  and  from  tin tside  of  the  growth. 

Elastic  Tissue. — The  fresh  specimens,  both  the  teased  and 
the  frozen  section,  stained  with  magenta  showed  considerable 
n  u  in  hers  of  elastic  fibres  varying  in  size  and  character  from  the 
fine  branching  fibres  similar  to  those  in  areolar  tissue  to  the 
coarser    curly    fibres    resembling    those    in    the    ligamentum 

nucha'.     These  fibres  ran  i rag  the  cells  of  the  growth  and 

were  found  both  in  the  section  taken  through  the  femoral 
vessels  and  in  that  from  the  outside  of  the  growth. 

In  the  Zenker  preparation,  stained  by  Weigert's  method 
the  blue-stajned  elastic  fibres  were  plainly  visible  to  the  nal  ed 
eye.     I '  nder  t  he   low    power  the  se  een  to  b 
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divided  into  lobules  of  different  size  by  strands  of  white 
fibrous  tissue;  the  lobules  being  closely  packed  with  the  cells 
of  the  growth  with  very  little  evidence  of  intercellular  tissue. 
The  elastic  fibres  oei  urred  in  the  midst  of  the  strands  of  white 
fibrous  tissue  and  were  most  abundant  in  the  largest  strands 
but  also  in  places  running  among  the  cells. 

In  the  strands  they  existed  as  very  fine  straight  branching 
fibres  with  free  curling  ends  and  also  as  short  curly  fibres, 
due  possibly  to  both  ends  being  free.  They  occurred  also 
here  and  there  in  the  section  as  mentioned  above  a-  curly 
fibrils  running  among  the  cells. 

In  the  section  near  the  femoral  vessels  the  elastic  tissue 
was  much  more  abundant.  With  the  high  power  the  branch- 
ing of  the  elastic  fibrils  was  more  apparent.  Some  of  the 
white  fibrous  tissue  strands  Mere  quite  free  from  the  blue 
fibres,  and  as  one  proceeded  from  the  femoral  vessels  outward 
the  amount   of  clastic   tissue  grew    less,  although   it   was  still 


From  the  very  large  amount  of  elastic  tissue  found  in  this 
growth  and  from  its  varying  character  it  would  seem  fair 
to  conclude  that  there  was  considerable  new  formation  of  the 
tissue. 

White  Fibrous  Tissue  and  Reticulum.  Mall's  Preparation. 
—  For  purposes  of  description  the  fibres  forming  this  section 
after  digestion  may  be  divided  into  two  groups: 

1.  Long  wavy,  more  or  less  parallel  fibres  running  in  bun- 
dles through  the  sections,  the  fibres  interlacing  with  one  an- 
other. These  were  evidently  white  fibrous  tissue,  and  in  the 
control  specimen  this  tissue  divided  the  section  into  lobules. 
and  in  the  Weigerf  preparation  it  carried  the  elastic  fibres. 

2.  Exceedingly  fine  fibrils  which  formed  the  ground  work 
ami  main  portion  of  the  section  and  lay  between  the  bundles 
of  the  first  group.  They  formed  a  very  minute  meshwork 
running  in  every  direction,  definitely  branching  and  anasto- 
mosing and  presenting  very  much  the  appearance  of  reticulum 


PIG.  1. — Section  of  sarcoma  No.  7.  stained  by  Weigert's  method 
for  elastic  fibres,  showing  in  dark  curling  lines  the  distribution  of 
the  elastic  fibres.  At  one  side  of  the  section  the  femoral  vessel  is 
seen  outlined  by  elastic  tissue  and  surrounding  this  are  seen 
layers  of  elastic  fibres  lying  among  the  cells  of  the  growth  alter- 
nating with  layers  of  white  fibrous  tissue. 

present    in   considerable  quantity   in    the   sections   from   the 

outside  of  the  .".l"W  I  li. 

A  very  peculiar  arrangement  was  present  around  the  fem- 
oral vessels.  The  small  round  cells  had  encroached  upon 
the  walls  of  the  vessel  to  the  endothelial  lining,  and  from 
this   outward    were    ranged    in    definite   order   layers   of   small 

round  cells  with  elastic  fibre    ig  them,  succeeded  bj  la  i  rs 

of  white  fibrous  tissue  with  very  few  elastic  fibres  one  above 
the  other  for  many  layers.     The  fibres  near  the  vessels  were, 

as  a  rule,  much  thicker  than  those  found  in  th ttskirts  of 

the  growth. 

I  Inna's  orcein  stain  gave  a  verj    imil tun   to  t  he  above 

with  the  elastic  tissue  stained  a  silk\   brown 


Pig.  5. — Section  of  sarcoma  No.  7,  digested  by  Mall's  method, 
showing  the  strands  of  wavy  parallel  fibrils  and  the  groundwork 
of  minute  reticular  fibrils  occupying  the  remaining  portion  of  the 
section.  The  appearance  of  a  focal  origin  of  these  fibrils  is  quite 
evident  in  certain  spots. 

of  normal  glands.  In  some  places  the  fibrils  appealed  to  arise 
from  focal  point-  spreading  out  in  all  directions  and  uniting 
with  fibrils  from  other  points. 

Under  the  high  power  the  fibres  of  the  first  groups  ap- 
peared as  above  but  in  the  reticular  network  the  branching 
and  anastomosing  of  the  fibrils  was  much  more  evident.  This 
network  seemed  to  have  no  direct  connection  with  the  first 
group  but  extended  a  short  distance  among  its  fibres  as  if  t<> 
gam  anchorage  there,  for  in  the  centre  of  these  bundles  they 
were  not  nearly  so  evident. 

Throughout  the  section  the  apparent  focal  origin  of  these 
fibrils  may  be  due  to  four  or  five  of  these  overlying  each  other 
at  a  certain  spot. 

Spalteholz'  Preparation. — These  sections  were  much  thinner 
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than  those  by  Mall's  method,  but  showed  the  sari 
interest:  the  strands  of  white  fibrous  tissue  dividing  tl 
t ton  into  lobules,  and  between  these  strands,  and  forming  tin 
balance  of  the  section,  an  exceedingly  minute  network  of  deli 
cate  fibrils  which  branch  and  anastomose,  the  meshes  of  which 

were  in   the   control   specimen   occupied    bj    the    r id   and 

spindle  cells  of  the  growth,  bj  single  cells  in  mosl  cases,  bul  in 

some  cases  apparently  by  groups  of  two  or  thn ■  possibly 

iv       Eowever,   in   those  spaces  which   were   occupied    bj 

groups  of  cells  there  was  often  seen  in  this  specimen  a 
jutting  branch  a-  if  it  had  been  divided  in  cutting  the  section, 
The  apparent  focal  origin  of  these  fibrils  was  also  uoticed  in 
i  bese  sect  ions. 

Specimen  No.  9  was  from  a  carcinoma  of  the  uterus. 


Fig.  6. — Section  of  sarcoma  Xo.  7  digested  by  Spalteholtz' 
method,  showing  the  reticular  network  with  the  branching  and 
anastomosis  of  the  fibrils. 

It  showed  no  elastic  fibres  in  the  fresh  preparations  bul  in 
■  I  ion  stained  l>y  Weigert's  stain   then 
-■■en    in    the    connective-tissue    stroma    minute    curly    fibrils 

extending  for  some  distance  fr the  vessel's  wall,  from  which 

they  had  probablj  arisen. 

White  Fibrous  Tissue.— The  sections  studied  by  Mall's 
method  were  too  thick  for  accurate  observation  but  the  clear 
spaces  of  the  carcinomatous  growth  were  elearlj  -ecu  outlined 
by  bundles  of  wavy  parallel  fibres  of  white  fibrous  tissue. 

In  Spalteholtz'  preparation  the  cell  nests  and  groups  of  cell 

nests  lay  embedded   in   the  connective  tissi f  the  muscle 

wall  but  were  separated   from  the  same  by  bundles  d! 
parallel  fibres.     These  bundles  formed  a  delicate  framework, 
enclosing  large  meshes  which  were  quite  clear  in 
section  and  filled  with  cells  in  the  i  ontrol     pei   i 


quently  the  bundles  after  passing  around  i  side  of  a  mesh 

would  divide  into  two  -mailer  bundles  which  would  then  take 
pari  in  the  Eormation  of  the  walls  of  adjoining  meshes.  Or 
again,  complete  rings  of  lour  or  five  »;m  fibres  were  found 
in  apposition  at  certain  points,  leaving  between  them  a  clear 
space,  which  space  was  also  Idled  with  cells  in  l  he  control 
section. 

Tin'  Van  Gieson  and  Mallory  preparations  showed  the 
closely  packed  cell  nests  lying  in  the  muscle  wall  of  the  uterus 
surrounded  by  connective  tissue,  hut  without  the  slightest 
i  \  idence  of  intercellular  i  issue. 

Specimen  Xo.  in  was  from  a  small  round-celled  alveolar 
sarcoma  arising  from  the  periosteum  of  the  tibia  and  invad- 
ing the  tibialis  anticus  muscle  in  a  girl  thirteen  years  of  age. 
It  involved  the  popliteal  glands  and  also  a  chain  of  glands 
extending  along  t  he  scial  ic  nerve. 

The  growth  was  exceedingly  sofl  and  on  cutting  u  a  creamy 
fluid  was  expressed. 

Xo  elastic  tissue  was  found  except  around  the  blood-vessels. 

In  the  preparation  by  .Mall's  method  the  connective  tissue 
«;i»  very  abundant  and  disposed  in  a  rather  coarse  network 
with  comparatively  thick  strands  enclosing  varying  sized 
meshes,  which  to  the  naked  eye  appeared  quite  clear. 

Under  the  low  power  the  section  was  seen  to  he  composed 
of  a  network  id'  thick  strands  leaving  meshes  of  varying  size 
and  shape.  The  strands  were  composed  of  bundles  of  minute 
fibres  which  ran  a  comparatively  straight  course.  The  fibres 
could  often  he  traced  curving  around  certain  meshes,  inter- 
lacing w  ith  li  I  ires  going  in  an  opposite  direction  and  continu- 
ing on  their  course  around  and  between  neighboring  meshes. 
'fin-  meshes  were  for  the  mosl  pari  quite  (dear.  Iii  some, 
however,  there  was  seen  a  minute  reticular  network,  the 
fibrils  of  which  branched  and  anastomosed. 

The  meshes  in  the  control  specimens  were  partially  filled 
with  small  round  cells.  In  many  place-  the  meshes  were 
divided    by  single  fibres  into  smaller   meshes,  and   in  some 

portions  of  the  section    when'  the   fibrous  tissue   was   -i 

abundant  there  was  found  a  definite  reticular  network  out- 
lined \i\  bundles  of  wavy  fibrils.  This  network  was  composed 
of  anastomosing  ami  branching  fibrils  similar  to  that  desi  ribed 
ii  ease  No.  '.-     The  -mall  meshes  of  this  network  were  filled 

with   the  cells  of  t  he  grow  th. 

The  larger  meshes  were  so  loosel}  filled  with  cell-:  in  the 
stained  specimens  thai  it  would  seem  probable  that  they  had 
contained  also  the  creamy  lliiid  which  was  expressed  on  cut- 
i  nig  the  fresh  i  issue. 

In  Spalteholtz'  preparation  there  was  no  connected  network 
on  account  of  the  thinness  of  tie-  section.  It  was  composed 
of  minute  wavj  fibrils  running  in  various  directions  ami  oul 

lining   irregular  3] -  w  Inch   in  the  control  specimen   were 

loose!}  Idled  with  cells.  The  white  fibrous  tissue  framework 
was  here  of  a  \>'v\  loose  texture  and  the  interstices  lefl  by  this 
separation  of  its  fibre    ivere  idled  with  -mall  round  cells  in 

I  he  eont  lol   -eel  io||. 

Iii  the  midsl  of  the  clear  spi frequently  seen  cir- 
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cular  wavy  fibrils  completely  enclosing  small  spaces  which 
were  also  filled  with  cells  in  the  undigested  specimen. 

Numerous  vessels  in  the  undigested  section  were  repre 
sented  in  the  digested  section  by  small  rings  of  connective 
\  ing  in  the  framework. 

The  stained  specimens  showed  numbers  of  groups  of  muscle 
fibres  lying  among  the  cells  of  the  gro\i  th. 

Specimen  No.  11  was  taken  from  a  carcinoma  of  the  uterus 

and   contained  only  a  very  small   amouni    of   carci latous 

tissue. 

\o  elastin  was  present  except  around  the  blood-vessels. 
The  other  preparations  resembled  carcinoma  No.  9  in  every 
way. 


*  -         3£nz 


Fn ;.  7. — Section  of  scirrhous  carcinoma  of  the  breast  No.  12,  by 
Mall's  method,  showing  the  distribution  of  white  fibrous  tissue 
around  the  small  irregular  clear  cell  spaces. 

Specimen  No.  L2  was  a  scirrhous  carcinoma  of  the  breast 
from  a  woman  l!i  years  of  age.  The  growth  was  of  six 
months'  duration  and  involved  also  the  axillary  glands  on 
the  same  side.  The  nipple  was  retracted  and  the  skin  ad- 
herent to  t  he  growth. 

This  growth  showed  both  in  fresh  and  hardened  prepara- 
tions considerable  numbers  of  elastic  fibres  around  the  vessels 
ami  lactiferous  ducts;  also  around  certain  groups  of  cells,  and 
scattered  as  short  wavy  fibrils  through  the  abundant  connec- 
1 1\ e-1  issue  -i roma. 

hi  the  fresh  digested  specimen  the  white  fibrous  tissue  was 
very  abundant  in  bundles  of  line  wavy  parallel  fibres  running 
in  every  direction  and  i  nclosing  spaces  of  varying  size.  The 
bundles  were  in  many  places  very  thick  ami  the  fibres  com- 
posing them  very  close  together  es<  however,  gradually 
spread   out    leaving   in   their   i  [ear  spaces.     Or 

again,  branches  from  those  larger  bundles  would  gradually 


thin  out  and  divide  to  enclose  clear  spaces  and  frequently 
these  spaces  were  separated  from  one  another  by  a  single 
fibril.  There  was  no  anastomosis  of  fibrils  and  no  reticular 
network.  The  clear  spaces  were  filled  in  the  control  speci- 
men by  small  groups  of  cells,  the  largest  containing  probably 
fifteen  or  twenty  cells,  the  smallest  only  two  or  three. 

Spalteholtz'  preparation  gave  in  a  thinner  secti nuch 

the  same  picture.  Here  the  wavy  fibres  were  present  in  bun- 
dles which  gradually  spread  out  and  divided  to  enclose  clear 
spaei's  of  varying  size  which  were  occupied  by  the  cells  of  the 
growth  in  the  control  section. 

This  specimen  differed  from  Nos.  6  and  18  (a)  in  the  very 
much  larger  amount  of  connective  tissue:  {!>)  in  the  smaller 
and  irregular  grouping  of  the  cells,  and  (c)  in  the  smaller 
amount  of  elast  ic  t  issue. 


Fio.  8. — Section  of  fibro-sarconia  of  the  liver  No.  13,  by  Spalte- 
holtz' method,  showing  the  large  amount  of  fibrous  tissue  sur- 
rounding the  clear  cell  spaces. 

Specimens  Nos.  13  and  1-t  were  from  carcinomata  of  the 
liver  and  rectum  in  tin1  same  individual.  The  growth  was 
primary  in  the  rectum,  where  it  formed  a  mass  ',  x  ti  cm.  in 
size  and  Idled  the  whole  pelvis.  There  were  numerous  secon- 
dary nodules  in  the  liver  from  '.'  nun.  to  .">  cm.  in  diameter. 
They  were  firm,  opaque  ami  yellowish  ami  surrounded  by  a 
zone  of  greenish-yellow  liver  substance.  The  rectal  growth 
had  eroded  the  sacrum  and  was  adherent  to  it. 

These  two  specimens  were  of  so  similar  a  nature  that  only 
one  description  will  lie  given  for  both,  noting  any  differences 
thai  existed. 

The  specimens  when  obtained  had  already  been  kept  about 
four  days  in  the  ice  chest,  so  that  the  fresh  preparations  for 
elastic  tissue  were  not  satisfactory.  In  the  rectal  growth, 
however,  by  Weigert's  slain  a  few  scattered  elastic  fibres  were 
found  running  in  the  mid-t  of  the  general  white  fibrous 
stroma. 
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White  Fibrous  Tissue — Both  growths  contained  ;i  greal  deal 
of  connective  tissue,  the  liver  growth  more  than  th 
growth.  The  type  was  the  same  in  both,  bundles  of  waw 
more  or  less  parallel  fibres  running  in  every  direction  and 
outlining  clear  spaces  of  varying  size  which  were  filled  with 
epithelial  cells  in  the  control  section.  These  sections  resem- 
bled very  much  the  scirrhous  growths  from  the  breast,  bu1 
the  fibrous  t i~>m-  was  here  even  more  abundant. 

In  Spalteholtz'  preparation  the  section  was  thin,  the  thick- 
ness of  two  or  three  fibres.  The  fibres  ran  in  many  din 
their  further  course  in  any  one  direction  ceasing  when  iln  \ 
■encountered  bundles  running  in  an  opposite  direction.  In 
the  midst  n!'  the  bundles  minute  openings  were  seen  where 
the  constituent  fibrils  separated  slightly  from  one  another, 
and  in  these  spaces  the  connective  tissue  corpuscles  were  seen 
to  lie  in  the  control  specimen.  Eere  also  the  curving  ol  the 
fibres  around  two  or  more  sides  of  a  clear  space  and  onward 
between  two  adjacent  spaces  was  clearly  seen. 

Specimen  No.  L6  was  from  a  scirrhous  carcinoma  of  the 
breasl    of  eighl   years'  growth   in  a   woman   forty-four  years 

- 
This  growth  resembled  very  much  thai  described  in  No.  12. 
It  contained,  however,  many  more  elastic  fibres  running 
through  the  white  fibrous  stroma,  bul  these  were  confined  to 
the  stroma  and  to  the  ducts  and  blood-vessels,  and  did  no!  in 
any  rase  surround  groups  of  cells,  nor  were  they  oearly  so 
abundant  as  in  case  No.  6. 

Specimen  No.  1'  was  from  a  small  round  and  spindle-cell 
sarcoma  taken  from  the  axillary  region.  It  had  a  thin  trans- 
lucent capsule  and  could  so  be  separated  from  the  surround- 
ing tissues,  the  connection  consisting  only  of  fine  branching 

>  0] stive-tissue  fibres  and  numerous  small  blood-vessels.     Its 

origin  was  evidently  from  the  intermuscular  connective  tissue 
and  the  growth  itself  was  soft,  elastic  and  lobulated,  measur- 
ing I3£xl0xl8  cm.  Its  duration  was  20  months,  and  H 
involved  also  a  number  of  glands  in  the  supra-clavicular  fossa. 

No  elastic  fibres  were  funnel  in  either  the  fresh  or  hardened 
preparations. 

The  digested  specimens,  both  by  Mall's  and  Spalteholtz' 
method,  showed  tie  same  reticular  network  as  that  described 
in  section  No.  ', .  and  also  the  same  white  fibrous  bundles 
enclosing  this  network.  Neither  the  Van  Gieson  nor  Mallory 
preparations  showed  the  large  amount  present  nor  its  distri- 
bution. 

Specimen  No.  18  was  from  a  car<  inoma  of  the  breasl  of  four 
months'  growth   in  a   woman  thirty-seven  years  of  age.      V 
;i  was  present  as  a  hard  regular  mass  freely  movable 
and  measuring   I  \  2  cm.  in  size. 

This   was  an   exceedingly  cellular  growth,   thus  differing 
from  eases  No.  12  and  16,  but   it  resembled  very  ram 
No.  6  both  in  the  distribution  of  elastic  and  whiti 
tissue  and  in  the  type  of  cell  of  n  hich  it  was  compi  - 


thai  in  the  latter  instance  No.  18  was  of  a  much  more  malig- 
nant type  filled  \utli  young  cells  ami  almosl  resembling  a 
small  round-celled  sarc a. 

Elastu  Tissue.  The  elastic  tissue  here  was  disposed  in  a 
very  similar  ua\  to  No.  r,.  inn  was  not  so  abundant. 

In  tin-  growth  a  comparison  was  made  with  a  portion  of 
normal  breast  Erom  the  same  ease  with  reference  to  the 
amount  and  distribution  of  the  elastic  tissue  with  the  follow- 
ing result:  thai  the  elastic  tissue  in  the  growth  was  found  to 
be  not  so  abundant  a-  in  the  norma]  breast,  hut  differed  some- 
whal  in  distribution.  In  the  normal  structure  the  elastic 
tissue  was  confined  to  the  coats  of  the  vessels  and  lactiferous 
ducts  occasionally  occurring  in  bundles  in  the  stroma  of  the 
gland,  while  in  the  growth,  besides  being  around  the  vessels. 
it  was  present  surrounding  large  groups  of  cells,  evidently 
invaded  duels,  and  as  minute  wavy  fibrils  was  most  abundanl 

in  the  str a.  hut   frequently  was  found  in  among  the  cells 

with  apparently  no  white  fibrous  tissue  accompanying  it:  also 
as  bundles  of  fibres  which  were  infiltrated  w  ith  epithelial  cells. 


t'e  a. — Reticular  network  from  sarcoma  of  axilla  No.  IS.  pre- 
pared by  Mall's  method. 

In  spite  of  the  very  cellular  condition  of  the  growth  il  pre- 
sented on  digestion  the  distribution  of  fibrous  tissue  desi  ribed 
under  case  No.  6  of  huge  (ell  spaces  with  no  intercellular 
network. 

(  lONCLl  -ion-. 

1.  Elastic  fibres  are  frequently  presenl  in  new  growths: 
I'M  in  tic  stroma;  (b)  among  the  cell-;  (c)  around  the  blood- 
vessels, and  (d)  iii  breasl  tumors  around  the  lactiferous  ducts 
which  have  been  included  and  invaded  bj  the  growth. 

'!.  When  presenl  thej  are  usually  in  connection  with  pre- 
existing elastic-tissue  elements  in  the  original  tissue  in  which 
t  he  I  umor  has  grown. 
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3.  N  b  formation  probably  occurs  but  can  onlj  bi  deter- 
bj  a  comparison  of  thai  presenl  in  the  growth  with 
that  present  in  the  norma]  tissue  in  which  the  growth  has 
arisen. 

I.  Sarcomata  present  a  large  increase  in  connective  tissue 
and  possess  an  exceedingly  fine  intercellular  retii  alar  network 
\.i\  similar  in  structure  I"  the  reticulum  present  in  normal 
glandular  tissue. 


5.  ( larcinomata  possess  a  stroma  of  w  bite  fibrous  tissue,  out- 
lining the  cell  spaces,  but  have  no  intercellular  network. 

6.  The  digest  inn  methods  present  a  possible  means  of  diag- 
nosis between  carcinomata  and  sarcomata  in  doubtful  eases. 

7.  Uterine  myomata  bavea  very  large  amount  of  connective 
tissue  both  of  a  white  fibrous  and  reticular  nature,  possessing 
a  connective-tissue  capsule  for  each  muscle  cell;  ami  it  would 
he  more  correctly  termed  fibromyomata. 


ON  THE  RELATION  OF  THE  ELECTRICAL  CONDUCTIVITY  OF  BLOOD-SERUM  TO  ITS 

ALLEGED  BACTERICIDAL  POWER. 

By  Km  ma  Lootz    \m>  Alice  Weld  Tallant. 
(From  tin  Pathological  Laboratory  of  the  Johns  Hopkins  I  niversity  and  Hospital.) 


A-  i-  well  known,  it  i-  asserted  thai  bl l-serum  possesses 

iirt. mi   bactericidal   properties,  and   many  experiments  tend 

tn    show   that   these    properties  are   lost    when   the   ser - 

heated  t<>  from  55-60°  C.  In  a  recent  article  Baumgarten1 
advances  the  theory  that  the  bactericidal  power  of  the  serum 
is  due.  nut  tn  the  actual  existence  of  bactericidal  substances 
in  it.  Imt  to  the  fad  that  bacteria,  in  being  transferred  from 
their  natural  surroundings  to  another  medium,  undergo  sud- 
den changes  in  assimilation  ami  plasmolysis. 

Following  the  hue  of  thought  of  this  article.  Dr.  I..  F. 
Marker  suggested  that  the  writers  undertake  experiments  to 
discover  whether  any  physico-chemical  change  could  he 
demonstrated  in  serum  heated  to  the  specified  temperature. 
Electro-chemical  examination  of  the  conductivity  of  the 
serum  was  the  method  chosen,  ami  the  Eollowing  experiments 
were  carried  out: 

The  serum  was  carefully  obtained  from  dog's  blood  in  the 

pathological  laboratory;  the  work  on  conductivity  ua-  d ■ 

in  the  Chemical  Laboratory  of  the  Johns  Hopkins  University. 
through  the  courtesy  of  Dr.  Harry  ('.  Jones.  The  apparatus 
used  is  described  bj  Dr.  Jones1' as  follows: 

"J  is  a  small  induction  coil,  with  only  one  or  two  layers 
of  wire.  A  larger  coil  must  not  he  used,  sine.'  it  does  not 
sharp  tone  minimum  in  the  telephone.  The  coil 
tuned  to  a  very  high  pitch,  should  he  enclosed  in  a  bos  -in- 
rounded  by  a  poor  conductor  of  sound,  and  placed  at  some 
distance  from  the  bridge  where  the  reading  is  to  he  made. 
I'i"  '"'I  i-  driven  by  a  storage  cell  of  medium  size.  A  plati- 
num wire,  or  better,  one  of  manganese  alloy,  which  has  a  -mall 
temperature  coefficient  of  resistance,  is  tightly  stretched  over 
the  meier  -ink  AB,  which  i-  carefully  divided  into  milli- 
meters. A  rheostat  W.  whose  total  resistance  amounts  to 
1 1.1  10  ohms,  is  convenient.  The  resistance  vessel  R,  contain- 
ing the  solution   and   electrodes — the  electrodes  are  out    from 

1  P.  Baumgarten.     Beitrage  zur  Lehre  von  der  natiirlichen  Im- 
munitat.     Bert.  klin.  Wchnschr.,  No.  41.  Oct.  9,  1899. 

-Harry  C.  Jones.     The   Freezing-Point,  Boiling-Point  ami  Con- 
ductivity Methods. 


thick  sheet  platinum,  ami  into  each  plate  a  stout  platinum 
wire,  about  an  imh  in  length,  is  welded.  Mass  tubes  are 
sealed  on  to  the  platinum  wires  and  electrode  plate-,  by 
means  of  sealing  glass.  .  .  .  These  tubes  pass  tightly  through 
a  rubber  cap,  w  Inch  lits  over  the  glass  vessel.  They  are  filled 
to  a  convenient  height  with  mercury,  ami  electrical  connec- 
tion, established  by  means  of  copper  wires,  which  dip  into  the 
mercury.  One  arm  of  (he  telephone,  T,  is  thrown  into  the 
circuit  between  the  rheostal  ami  the  resistance,  ami  the  other 
arm  i>  connected  with  the  bridge  wire  h\  means  of  a  slider. 
This   is  moved   along  the  wire  until   that    point  is   found  at 


which  the  hum  of  the  induction  coil  ceases  to  he  heard  in  the 
telephone.  Let  this  he  some  point  ( '.  and  let  us  represent  AC 
by  a.  and  BC  by  h.  the  resistance  of  the  solution  in  the  vessel 
K  by  r.  and  the  resistance  in  ohms  m  the  rheostal  by  w:  then, 
from  the  principle  of  the  bridge,  we  bave 


wh 
wb 


But  the  conductivity  of  a  solution,  e.  is  the  reciprocal  of  the 
resistance,  r:  therefore. 
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...  A  cell-constant,  C,  must  be  introduced  and  determined 
for  each  cell  before  it  can  be  employed  for  conductivity  meas- 
urements." 

In  calculating  the  molecular  conductivity  of  a  substance, 
its  molecular  concentration  must  be  taken  into  account,  but 
in  these  experiments  this  was  not  considered  necessary.  The 
results  given  in  the  tallies  express  the  conductivity  simply  as 
the  reciprocal  of  the  resistance,  r.  according  to  the  formula 

r,    va 
c  =  C 

wb 

The  material  used  in  the  experiments  was  dog-serum,  ob- 
tained under  proper  aseptic  precautions.  In  the  first  experi- 
ment the  serum  was  heated  from  34  to  70  I !.,  and  its  con- 
ductivity tested  at  the  following  temperatures:  3  1  .  30  ,  38  . 
50°,  51°,  52°,  53°,  54°,  55°,  56°,  57°,  58°,  59°,  G0°,  70°. 
It  was  then  cooled  to  38°,  and  its  conductivity  again  tested. 
The  material  was  kept  at  each  of  these  temperatures  long 
enough  to  ensure  a  constant  reading,  and  the  temperature  was 
not  raised  above  70°,  on  account  of  the  changes  in  concentra- 
tion which  would  have  occurred  from  evaporation. 

Five  more  experiments  were  performed  with  serum  taken 
from  different  dogs.  The  conductivity  was  tested  at  34°.  the 
material  was  then  heated  to  57°  and  kept  at  this  temperature 
for  one  hour,  after  which   it   was  slowly  cooled  to  24°.  and 


the  conductivity  again  tested,  to  discover  if  any  change  had 
taken  place.  The  results  of  these  experiments  are  incorpor- 
ated in  the  following  tables.  The  figures  in  each  case  repre- 
-ciit  the  mean  of  three  readings. 


EXPERIMENT   I. 

24° 

11.833 

55° 

.    ..      19.388 

5<;° 

19.643 

:;s° 

14.696 

57° 

19.881 

50° 

17.S73 

58° 

30.183 

51° 

IS. Hi 

60° 

18.536 

....     30.78 

70° 

23.253 

54° 

19.053 

After  eooling- 

3S° 

14.743 

The  gradual  increase  in  conductivity  is.  of  course,  due  to 
the  rise  in  temperature. 


Experiment  II. 
Experiment  III. 
Experiment  IV. 
Experiment  V. 
Experiment  VI. 


24° 
24° 
24° 


Before  In  iiTiiil' 

to  51    e 

for  1  hour. 

11.436 

11.786 

11.48 

11.446 

10.546 


After  heating  to 

57°  C.  for  1  ur.  and 

again  cooling 

to  24°  C. 

11.466 

11.763 

11  186 

11.446 

10.56 


The  results  of  the  above  experiments  go  to  prove  that  the 
alleged  loss  of  bactericidal  power  in  blood-serum  heated  to 
57°  is  not  due  to  any  chemico-physical  change  which  can  be 
demonstrated  by  the  conductivity  method. 


A  CONTRIBUTION  TO  THE  STUDY  OF  MALIGNANT  TUMORS  ARISING  IN 

CONGENITAL  MOLES. 

By  R.  H.  Whitehead.  M.  D..  Chapel  Hill,  N.  C. 
(From  the  Pathological  Laboratory  uf  the  Johns  Hopkins  I  niversity  and  Hospital.) 


In  1893  TJnna'  announced  his  belief  that  melanotic  malig- 
nant tumors  which  originate  in  pigmented  moles  should  he 
classed  as  carcinomata.  He  based  his  opinion  upon  an  exam- 
ination of  some  tumors  of  this  sort,  and  especially  upon  a 
study  of  moles  obtained  from  newborn  and  very  young  chil- 
dren. According  to  him,  the  groups  of  pigmented  cells  com- 
monly found  in  moles  are  derived  from  the  epidermis  during 
embryonic  life  or  early  childhood  by  being  cut  oil'  from  the 
interpapillary  processes  of  the  rete  Malpighii,  and  afterwards 
losing  their  prickles  and  undergoing  other  metaplastic 
changes.  He  concluded,  therefore,  that  melanotic  tumors 
arising  in  moles  are  not  sarcomata,  but  carcinomata. 

Since,  at  that  time,  it  was  generally  held  thai  tie  so-called 
mevus  cells  were  of  endothelial  origin,  TTnna's  statement 
aroused  considerable  opposition.     Green2  denied   the  epider 


1  I'nna,  P.   G.    Naevi   und   Naevocarcinome.     Bert.    kiln.    Wchn- 
schr.,  1S93.  XXX,  14. 

2  Green,   L.     Ueber   Naevi   pigmentosi.     Virchow's   Archiv,   1893, 
CXXXIV,  331. 


mal  genesis  of  the  nasvus  cells,  and  pointed  out  that  there  is 
no  relation  between  the  amount  of  pigment  in  them  and  that 
in  the  epidermis — that  it  may  lie  present  in  either  situation 
while  absent  from  the  other. 

Then  Bauer,*  a  pupil  of  Eihhert,  investigated  the  subject, 
and  reached  conclusions  quite  the  opposite  of  those  of  Unna, 
even  after  examining  Unna  preparations,  lie  convinced  him- 
self that  the  mevus  cells  were  of  endothelial  origin,  and  staled, 
furthermore,    that    the    individual    cells    in    the   groups    were 

separated  froi le  another  by  a  line  fibrous  network,  and 

that,  they  were  frequently  branched  so  as  to  resemble  stellate 
connective-tissue  cells. 

Luliarsch*  stated  that  he  had  examined  a  considerable 
number  of  moles  in  newborn  and  young  children,  and   had 


■  Bauer,  C.  Ueber  endothellale  Hautwarzen  und  ihre  Bezie- 
hungen  zum  Sarcom.     Virchow's  Archiv,  1895,  CXLII,  407. 

'  Lubarsch-Ostertag.  Ergeb.  d.  allg.  Pathol.,  etc.,  Wiesbaden, 
1896,  Bd.  II,  S.  379. 
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not  been  able  to  detect  any  correspondence  between  the 
najvus  cells  and  those  of  the  epidermis. 

Unna,  however,  did  not  tail  to  find  supporters.  Delbanco,* 
as  the  result  of  his  study  of  two  moles,  stated  that  the  inter- 
papillary  processes  of  the  epidermis  are  frequently  in  direct 
connection  with  the  groups  of  najvus  cells,  and  that,  owing 
to  proliferation  of  the  stroma  of  the  mole,  numerous  epider- 
mal cells  are  separated  off  into  groups  and  afterwards  dis- 
placed into  the  lymph  vessels. 

Kromayer"  rejected  Delbaneo's  conclusion  that  the  nanus 
cells  are  contained  in  lymph  vessels,  but  agreed  with  him  and 
with  Lima  in  deriving  them  from  the  epidermis.  This  inves- 
tigator describes  in  the  moles  of  infants  cyst-like  spaces  filled 
with  cells  containing  vesicular  nuclei.  They  are  situated  in 
the  epidermis,  between  the  epidermis  and  the  subjacent  con- 
nective tissue,  or  entirely  within  the  latter.  He  thinks  that 
all  of  these  groups  of  cells  become  enclosed  by  connective 
tissue  later  on,  and  that  then  the  cells  throw  off  fibres,  until 
finally  little  is  left  of  the  individual  cells  save  nuclei  closely 
applied  to  fibres — that,  in  fine,  the  epithelial  are  metamor- 
phosed into  connective-tissue  cells. 

Lubarsch,1  in  a  critical  review  of  the  work  done  up  to  that 
time,  expressed  the  opinion  that  the  researches  of  LTnna, 
Delbanco,  and  Kromayer  were  individual  interpretations  of 
microscopic  pictures  rather  than  objective  descriptions  of 
appearances  actually  observed,  and  that  their  illustrations 
were  susceptible  of  more  than  one  interpretation.  Thus,  he 
claimed  that  Kromayer's  picture  representing  nests  of  naevus 
cells  in  the  epidermis  could  be  reproduced  by  oblique  sections 
of  the  skin  in  conditions  characterized  by  elevations  of  the 
epidermis,  as  the  result  of  growing  or  proliferating  papilla?. 
Xor  was  he  willing  to  accept  Kromayer's  metaplasia  of  epithe- 
lial into  connective-tissue  cells,  holding  that  the  law  of  the 
legitimate  succession  of  differentiated  cells  was  too  well  estab- 
lished to  be  surrendered  on  such  proof  as  Kromayer  pre- 
sented. He  criticized  also  the  method  with  which  Kromayer 
worked,  and  was  not  convinced  by  his  original  preparations. 
Still,  he  was  unwilling  to  deny  the  possible  existence  of 
epithelial  naevi. 

A  little  later  Scheuber*  made  serial  sections  of  several  pig- 
mented moles,  and  convinced  himself  that  Unna's  view  as  to 
the  origin  of  mevus  cells  was  correct. 

Recently  Gilchrist'  1 1 as  made  an  investigation  of  the  sub- 
ject, and.  from  the  study  of  a  pigmented  mole  in  an  infant, 
arrived  at  the  conclusion  that  the  naevus  cells  are  developed 
in  the  waj  described  by  Unna. 


s  Delbanco,  E.  Epithelialer  Naevus.  Monatsh.  f.  prakt.  Dermat., 
1896,  XXII,  105. 

•  Kromayer,  E.  Zur  Histogenese  der  weichen  Hautnaevi.  Der- 
mat. Ztschr.,  1896,  III,  263. 

'■  Op.  cit.,  S.  591. 

8  Scheuber,  A.  Ueber  den  Ursprung  der  weichen  Naevi.  Arch, 
f.  Dermat.  u.  Syph.,  1898,  XLIV,  175. 

» Gilchrist,  T.  C.  On  Malignant  Growths  Arising  from  Pig- 
mented Moles.     Jonrn.  Cut.  and  Genito-Urin.  Dis.,  1899,  XVII,  117. 


Finally,  Schalek "'  has  studied  some  pigmented  moles  and 
melanotic  tumors  of  the  skin,  and  has  satisfied  himself  of  the 
correctness  of  Unna's  views. 

In  the  midst  of  such  difference  of  opinion  one  finds  it  diffi- 
cult to  reach  a  definite  conclusion  as  to  the  nature  of  the 
naevus  cells;  but  the  pictures  of  Scheuber  and  of  Gilchrist 
are,  to  say  the  least,  exceedingly  suggestive,  and  one  may 
fairly  be  permitted  to  hold  the  view  that  in  some  moles,  at 
Least,  the  groups  of  cells  are  modified  epithelial  cells  of  epider- 
mal origin.  Should  a  tumor  spring  from  such  cells,  we 
should,  naturally,  expect  it  to  follow  the  type  of  carcinoma. 
This  expectation,  however,  is  not  always  realized.  Tuna." 
indeed,  states  that  all  id'  these  tumors  which  he  has  studied 
presented  the  structure  of  alveolar  carcinoma  (carcinoma 
simplex).  On  the  other  hand,  the  nine  tumors  of  this  class 
which  I  have  been  able  to  examine,  had  that  histological 
structure  which  most  pathologists  have  agreed  to  call  alveolar 
sarcoma,  and  were  so  pronounced  by  competent  observers. 
While  we  may  well  hesitate  to  be  dogmatic  in  such  matters. 
yet  one  is  reluctant  to  regard  as  a  carcinoma  a  tumor  which 
presents  so  many  characteristics  of  the  sarcomata. 

The  following  rases  are  reported  not  so  much  with  the  hope 
of  throwing  new  light  upon  this  vexed  question  as  rather  to 
call  attention  to  the  fact  that  tumors  may  spring  from  con- 
genital moles  which  represent  the  same  processes  as  those 
going  on  in  the  melanotic  tumors,  with  the  exception  that 
they  totally  lack  true  melanotic  pigment. 

(  lse  1. — The  subject  of  this  tumor  was  a  white  man  aged 
47  years.  He  had  noticed,  as  long  as  he  could  remember,  a 
"  black  mole  "  on  the  front  of  his  right  forearm  a  little  above 
the  wrist.  For  the  last  few  weeks  this  had  been  enlarging 
rapidly,  so  that  when  I  saw  him  there  was  in  the  situation 
mentioned  a  perfectly  black  tumor,  conical  in  shape,  and 
about  2  cm.  high.  The  color  was  (\w  largely  to  clotted 
blood,  with  which  the  tumor  was  encrusted,  owing  to  frequent 
hemorrhages.  The  growth  was  removed  by  incisions  carried 
widely  into  apparently  healthy  tissues.  Eight  months  after- 
ward- 1  learned  that  he  had  died  "with  tumors  all  over  him." 
They  were  estimated  as  at  least  200  in  number,  were  situated 
in  and  beneath  the  skin,  and  varied  in  size  from  that  of  a  pea 
to  that  of  a  hen's  egg.  Towards  the  end  of  his  life  he  suffered 
much  from  frequent  painful  micturition,  and  on  several  occa- 
sions passed  in  his  urine  fleshy  masses  believed  by  his  medical 
attendant  to  be  pieces  of  tumor. 

On  section  the  tumor  was  deeply  pigmented  in  places,  and 
was  spongy  and  friable,  tending  to  crumble  to  bits  when 
handled  at  all  roughly.  It  arose  by  a  broad,  short  pedicle  a 
little  more  than  one  cm.  thick. 

In  longitudinal  sections  through  the  pedicle  the  latter  is 
seen  to  be  formed  by  dense  fibrous  tissue  containing  sweat 


10  Schalek,  A.  Contribution  to  the  Histogenesis  of  Melanocar- 
cinoma  of  the  Skin.  Journ.  Cut.  and  Genito-Urin.  Dis.,  1900,  XVIII, 
145. 

11  Unna,  P.  G.,  op   cit. 
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and  sebaceous  glands  and  a  few  hair  roots.  Proceeding  to- 
wards the  tumor  proper,  many  .young  capillaries  are  encoun- 
tered containing  numerous  polymorphonuclear  Leucocytes  and 

surrounded,  here  and  there,  by  groups  of  small  round  cells. 
In  this  region  pigment  begins  to  appear  as  small  masse-  of  a 
yellow-brown  color.  In  some  cases  these  masses  are  con- 
tained in  branched  cells:  in  others  I  am  unable  to  decide 
whether  they  are  intra-  or  extracellular  in  situation.  Near 
the  pedicle  the  arrangement  of  the  tumor  is  alveolar  in  char- 
acter, though  the  stroma  soon  becomes  very  scanty,  the  walls 
..I  the  alveoli  being  quite  delicate  and  furnished  by  a  lew 
spindle-shaped  cells.  The  cells  within  the  alveoli  are,  in  the 
main,  large  and  polygonal;  their  nuclei  arc  fairly  constant  in 
size  and  appearance,  being  vesicular  with  nucleoli  and  grains 
■  if  chromatin,  (.'ells  with  several  or  budding  nuclei  arc  fre- 
quently seen.  In  certain  alveoli  fnun  which  some  of  the 
tells  have  been  removed  by  shaking,  it  can  he  seen  that  the 
cells  are  separated  from  one  another  by  a  very  line  reticulum, 
which  appears  t>>  consist  in  large  part  of  processes  from  the 
cells  themselves.  Many  of  the  cells  contain  pigment  in  the 
form  of  yellow-brown  grains.  Farther  towards  the  periphery 
-I  the  tumor  the  alveolar  is  succeeded  by  what  may  he  termed 
a  diffuse  arrangement  of  the  cells.  Here  the  stroma,  reduced 
to  a  minimum,  is  represented  only  by  a  few  parallel  rows  of 
endothelial  cells  running  here  and  there  through  the  large 
masses  of  cells.  It  is  difficult  in  this  region  to  detect  any 
intercellular  substance;  occasionally  one  sees  cells  with  fibril- 
lar processes.  Very  common  are  exceedingly  large  cells, 
spherical  and  multinucleated,  containing  many  granules  of 
pigment.  The  superficial  portions  of  the  tumor  are  inflamed 
or  necrotic,  and  infiltrated  with  blood.  The  areas  still  living 
consisl  of  large  vascular  spaces  lined  by  endothelium  and  sur- 
rounded by  masses  of  tumor  cells.  The  epidermis  near  the 
pedicle  is  thickened,  but  no  connection  can  be  made  oui  he 
t  and  the  tumor  proper.  In  other  situations  the  epi- 
dermis has  broken  down  before  the  invading  masses  of  tumor 
cells,  which  grow  through  and  project  beyond  it.  II  has  en- 
tirely disappeared  from  over  the  greater  portion  of  the  surface 
of  the  tumor.  In  the  thickened  epidermis  a  few  epithelial 
[i  arls  were  noticed,  some  of  which  contained  pigment.  The 
tests  i  >r  iron-containing  pigment  resulted  negatively. 

Here  we  have  a  typical  example,  in  an  advanced  sta 
ih      malignant    melanotic    growths    which    spring    from    the 
naevus   cells   of   congenital   moles — the   najvocareinomata    of 
Tuna,  or  the  alveolar  melanotic  sarcomata  of  most  author-. 

Case  '.'. — This  tumor  was  obtained,  through  the  kindness 
of  Dr.  ('.  S.  Mangum,  from  a  white  woman  -">0  years  old. 
She  consulted  Dr.  Mangum  concerning  a  large  mole  situated 
over  the  inferior  angle  of  the  left  scapula,  ft  had  been 
present  "all  her  life,"  but  only  recently  had  been  enlarging. 
Dr.  Mangum  thought  best  to  remove  the  mole,  especially  as 
there  were  evidences  of  beginning  ulceration.  The  mbse 
Mm  ht  history,  unfortunately,  could  not  be  fully  obtained. 
It  was  learned,  however,  that  the  wound  made  by  the  opera 
tion  never  healed,  and  that  the  lymph  nodes  in  the  left  axilla 


soon  became  enlarged.  About  eighteen  months  after  the 
operation  she  was  considered  by  her  family  physician  to  be 
dying  of  a  malignant  tumor  of  the  uterus. 

The  tumor  is  about  2  cm.  long,  and  1  cm.  thick.  It  pre- 
sents the  macroscopical  appearances  of  soft  papilloma,  its 
surface  being  corrugated.  It  possesses  a  short,  narrow  pedi- 
cle. On  section  it  is  seen  to  be  pigmented  in  streaks  of  a  dark 
slate  color. 

In  sections  made  through  the  center  of  the  mole  including 
the  pedicle,  the  latter  is  found  composed  of  fibrous  tissue;  its 
arteries  are  thickened,  and  there  are  some  patches  of  small 
round  cells.  In  these  sections  the  structure  is  quite  suggestive 
of  carcinoma  simplex.  There  are  variously  shaped  alveoli, 
for  the  most  part  long  and  narrow,  whose  walls  are  thick  and 
formed  by  dense  fibrous  tissue  with  scanty  spindle  cells.  The 
cells  within  the  alveoli  are  packed  closely  without  visible 
intercellular  substance.  They  are  regular  in  size  and  appear- 
ance, being  rather  small  polyhedral  cells  with  pale  vesicular 
nuclei.     This  area,  doubtless,  consists  of  normal  mole  tissue. 

Sections  made  through  the  other  portions  of  the  tumor, 
however,  present  a  different  picture.  The  most  prominent 
feature  is  furnished  by  large,  more  or  less  round  collections  of 
cells  surrounded  by  capsules  of  dense  fibrous  tissue.  They 
are  not  all  alike,  but  may  be  divided  into  two  varieties.  The 
more  numerous  ones  are  composed,  in  the  main,  of  small  poly- 
gonal cells  with  deeply  staining  nuclei,  though  occasionally 
one  sees  a  very  large  cell  with  more  than  one  nucleus.  The 
primary  mass  of  cells  is  subdivided  into  much  smaller  masses 
by  a  spindle-celled  connective  tissue,  which  runs  in  from  the 
surrounding  connective  tissue,  and  conveys  vessels.  In  most 
cases  this  tissue  is  quite  scanty,  and  often  the  subdivisions 
seem  to  be  separated  only  by  narrow  cracks,  the  boundaries 
of  which  are  the  tumor  cells,  though  sometimes  a  tew  spindle 
cells  can  be  seen  bordering  them.  Xo  intercellular  substance 
can  be  made  out   between  the  cells  in  the  subdivisions.     In 

si ■   ol'  tin'   masses   the   thickness   of  the   connective   tissue 

septa  is  much  greater  than  in  those  just  described,  and  then 
.in  appearance  is  produced  somewhat  like  that  described  in 
sections  through  the  center  of  the  tumor. 

The  cell  masses  of  the  second  variety  are  not  so  numerous 
as  those  of  the  first,  and  arc  not  so  sharply  circumscribed. 
The  cells  composing  them  are,  for  the  most  part,  very  large 
and  round,  and  many  of  them  contain  more  than  one  nucleus. 
They  are  separated  from  one  another  by  a  delicate  reticulum, 
which  frequently  holds  deeply  staining  nuclei;  or  several  cells 
may  be  shut  oil'  into  small  groups  by  portions  of  the  reticulum. 
As  a  rule,  the  cells  towards  the  periphery  of  these  masses 
tend  to  assume  the  spindle  shape,  and  gradually  fade  away 
into  the  surrounding  connective  tissue.  Areas  are  observed 
where  a  mass  of  the  first  variety  is  passing  by  gradual  transi- 
tion into  one  of  the  second  variety.  Moreover,  in  the  case  of 
both  varieties,  columns  ol'  cells  advance  into  the  surrounding 
stroma,  where  they  usually  lend  to  the  spindle  shape. 

The  stroma  of  the  tumor  is  furnished  by  a  central  trunk  of 
fibrous  tissue,  which  gives  off  branches  here  and  there  to  sur 
round   the  cell   masses  alluded  to.     It  conveys  many  blood- 
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.  around  which  are  some  patches  of  small  round  cells 

and  many  plasma  cells,  and  contains  scattered,  long,  narrow 

spindle  nuclei.     In  several  places  this  tissue  is  losl  in  diffuse 

of  large  spindle-shaped  cells,  for  which  it  seems  to 

form  an  intercellular  substance. 

The  surface  of  the  tumor  is  covered  everywhere  by  epi- 
dermis, which  is  necrotic  over  a  considerable  extent  of  the 
tumor.  Where  the  epidermis  is  intact,  il  is  seen  to  be  very 
thin — it  is  reduced  to  two  or  three  layers  of  cells — and  is 
separated  from  the  subjacent  tissue  by  distinct  lines  of  con- 
nective tissue.  Some  epithelial  pegs  project  from  the  epi- 
dermis, but  they,  too,  are  very  thin,  and  show  no  connection 
with  the  tumor  cells.  The  pigment  was  found  chiefly  along 
the  course  of  the  blood-vessels  and  in  the  most  superficial 
parts  of  the  growth,  where  hemorrhages  had  occurred.  Much 
of  it  responded  positively  to  the  ferrocyanide  of  potassium 


test,  and  the  remainder  was  amorphous  hsematoidin  contained 
largely  in  polymorphonuclear  leucocytes. 

In  this  case,  it,  would  seem,  the  processes  which  occur  in 
the  malignant  melanotic  tumors  are  undoubtedly  going  on — 
the  development  of  a  malignant  tumor  from  the  nests  of 
mevus  cells  in  a  congenital  mole,  but  with  the  exception  that 
true  melanotic  pigment  is  not  present.  A  priori,  we  should 
expect  to  find  such  tumors,  for  Green1"  has  shown  that  the 
naavus  cells  are  not  always  pigmented,  nor  are  tumors  which 
arise  in  melanotic  tissues  invariably  melanotic,  but  I  have  not 
been  able  to  find  the  records  of  a  similar  case.  Unna"  hints 
at  the  possible  existence  of  such  growths,  but  makes  distinct 
mention  only  of  melanotic  tumors. 


12  Green,  L.     op.  cit. 

13  Unna,  P.  G.     Die  Histopathologic  der  Hautkrankheiten.    Berl., 
1894,  pp.  746-752. 


INORGANIC   FERMENTS.1 

By  Harry  C.  Jones,  Ph.  D., 


Associate  Professor  of  Physical  Chemistry  Johns  Hopkins   University. 


A  paper  bearing  this  title  has  recently  appeared  by  Bredig 
and  Miiller  von  Berneck.3  The  authors  first  point  out  cer- 
tain analogies  between  the  action  of  ferments  and  the  contact 
action  of  metals.  Alcohol  is  oxidized  to  acetic  acid  by  the 
oxygen  of  the  air  as  well  by  finely  divided  platinum  as  by  the 
organic  ferment  mycoderma  aceti.  Calcium  formate  is  de- 
composed into  calcium  carbonate,  carbon  dioxide  and  hydro- 
gen, not  only  by  certain  bacteria,  but  by  finely  divided 
iridium,  rhodium,  or  ruthenium,  finely  divided  platinum, 
palladium,  iridium,  osmium,  etc..  have  the  power  of  inverting 
cane  sugar,  like  invertose. 

The  above  relations  are,  however,  only  analogies.  To  de- 
termine whether  there  is  any  close  relation  between  the  action 
of  organic  ferments  and  finely  divided  metals,  some  reaction 
effected  by  both  classes  of  substances  must  be  carefully  studied. 

The  reaction  chosen  by  the  authors  of  this  paper  is  the 
decomposition  of  hydrogen  dioxide.  This  reaction  is  effected 
by  all  organic  ferments  and,  also,  by  finely  divided  metals,  in 
the  sense  of  the  following  equation: 

ll;o,  =  ILO  +  0 

The  metal  chosen  was  platinum,  and  a  colloidal  solution 
of  this  substance  was  prepared  as  follows:  Two  platinum 
wires  about  1  mm.  in  diameter  were  immersed  in  a  vessel 
containing  very  pure  water.  These  were  placed  at  a  conven- 
ient distance  apart,  and  a  current  of  from  8  to  12  amperes 
and  30  to  40  volts  passed  between  them.  There  was  thus 
formed  an  arc  between  the  platinum  poles  beneath  the  surface 
of  the  water.     Platinum  was  torn  off  from  the  cathode  in  a 


1  Presented  to  the  Johns  Hopkins  Hospital  Medical  Society. 
"Ztschr.  phys.  Chem.  (Jubelband  zu  van't  Hoff),  31,  258. 


very  finely  divided  condition,  and  quickly  gave  a  blackish- 
brown  color  to  the  surrounding  water.  The  liquid  was  then 
rapidly  filtered  through  a  folded  filter  to  remove  any  larger 
particles  of  platinum  which  may  have  been  torn  off.  The 
colloidal  solution  of  platinum  is  a  clear,  dark  brown  liquid, 
which,  when  examined  under  the  microscope,  appears  to  be 
perfectly  homogeneous.  The  platinum  particles  must,  there- 
fore, be  of  an  order  of  magnitude  less  than  a  wave-length  of 
light.  The  amount  of  platinum  contained  in  the  solution 
could  be  easily  determined  by  treating  with  a  little  concen- 
trated hydrochloric  acid.  The  platinum  was  precipitated  and 
could  be  filtered  off  and  weighed.  The  decomposition  of 
hydrogen  dioxide  by  means  of  this  liquid  was  then  studied. 

There  are  two  striking  characteristics  of  the  action  of 
organic  ferments.  First,  a  very  small  amount  of  the  ferment 
can  effect  a  large  amount  of  reaction.  Second,  the  ferment 
itself  very  probably  does  not  enter,  as  such,  into  the  reaction 

Bredig  and  von  Berneck  studied  the  action  of  the  colloidal 
platinum  with  reference  to  these  two  points.  They  found 
that  a  gram-atomic  weight  of  platinum  in  about  70,000,000 
litres  of  water  would  appreciably  decompose  hydrogen  dioxide. 
This  showed  that  an  almost  infinitesimal  amount  of  the 
metal  was  capable  of  effecting  the  reaction.  Similar  results 
were  obtained  with  other  metals  and  metallic  oxides,  such  as 
manganese  dioxide,  cobalt  oxide,  copper  oxide,  lead  dioxide, 
etc.  The  first  point  of  resemblance  between  the  action  of 
organic  ferments  and  of  these  inorganic  substances  is  thus 
evidently  very  close. 

The  method  of  testing  the  second  point,  whether  the  metal 
enters  into  the  reaction,  is  at  first  sight  not  so  obvious.  In- 
deed, there  is  no  strictly  chemical  method  for  deciding  this 
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point.  The  fact  that  the  platinum  remains  in  the  solution 
after  the  reaction  in  the  same  condition  as  before,  is  no  proof 
that  it  has  not  entered  into  the  reaction  and  then  came  oul 
again  as  such.  There  is,  however,  a  physical-chemical  method 
by  means  of  which  this  problem  can  be  easily  and  satisfac- 
torily solved.  If  the  platinum  does  not  enter  into  the  re- 
action but  acts  only  by  contact,  it  is  evident  that  there  is  only 
one  substance  reacting.  Such  reactions  are  termed  mono- 
molecular.  If  the  platinum  does  enter  into  the  reaction  there 
are  two  substances  reacting,  and  such  a  reaction  is  termed 
bimolecular.  We  can  distinguish  very  readily  between  mono- 
and  bimolecular  reactions.  "Without  entering  too  far  into  the 
mathematical  side  of  the  problem,  it  has  been  shown  from  the 
lau  of  Mass  Action  that  for  reactions  of  tin-  first  order  the 
expression  connecting  the  time  during  which  the  reaction  lias 
proceeded  with  the  amount  of  substance  transformed  is: 


in  which  ,9  is  the  time.  A  the  original  amount  of  substance, 
X  the  amount  decomposed,  and  C  is  a  constant. 

Similarly,  for  reactions  of  the  second  order  we  have: 


A-X 


=  C 


in  which  the  symbols  have  the  same  significance  as  above. 

To  determine  the  order  of  the  reaction  it  is  only  1  -   h  • 

to  decide  experimentally  between  these  two  equations.  This 
is  quite  simple.  It  is  only  necessary  to  know  the  amount  of 
hydrogen  dioxide  with  which  we  start.  (A)  and  to  measure 
the  amount  transformed  (X)  in  any  given  tune  (#).  Then 
substitute  these  values  in  the  above  equations  and  obtain  C. 
Having  done  this  for  any  given  time,  allow  the  time  to  \a>\ 
and  measure  X  for  the  new  time.  Again  calculate  ( '.  Repeal 
this  process  for  a  number  of  values  of  #  and  calculate  •'  in 
each  case  from  both  equations.  If  the  values  of  C  are  a  con- 
stant for  varying  values  of  u  as  calculated  by  the  first  equa- 
tion the  reaction  is  one  of  the  first  order.  If.  on  the  contrary. 
1  comes  out  a  constant  as  calculated  by  the  second  equation 
the  reaction  in  question  is  one  of  tie'  second  order. 

In  the  reaction  with  which  we  arc  dealing.  ('.  as  calculated 
by  the  first  equation,  is  a  constant,  and  hence  the  decomposi- 


tion of  hydrogen  dioxide  by   platinum   is  a  monomolecular 

reaction.  The  platinum,  therefore,  does  not  enter  into  the 
reaction,  and  we  have  established  the  second  point  of  resem- 
blance between  the  action  of  organic  ferments  and  that  of 
finely  divided  platinum. 

The  most  striking  analogy  between  the  action  of  the  col- 
loidal platinum  and  of  organic  ferments  still  remains  to  be 
considered.  It  is  well  known  how  sensitive  organic  ferments 
are  to  the  action  of  certain  poisons.  The  same  phenomenon 
is  manifested  by  the  solution  of  platinum.  Thus,  a  gram- 
molecular  weight  of  hydrocyanic  acid  in  one  million  litres  of 
water  reduces,  quite  appreciably,  the  action  of  the  platinum 
solution  on  hydrogen  dioxide.  Hydrogen  sulphide  has  also  a 
poisonous  action.  A  gram-molecular  weight  of  the  gas  dis- 
solved in  315.000  litres  of  wafer  diminishes  (he  velocity 
with  which  the  colloidal  platinum  will  decompose  hydrogen 
dioxide,  and  a  solution  of  hydrogen  sulphide  ten  times  as  con- 
centrated as  the  above,  reduces  the  velocity  of  the  reaction 
nearly  to  zero.  Carbon  bisulphide  and  mercuric  chloride  also 
exert  a  poisonous  influence  on  (he  solution  of  platinum,  reduc- 
ing the  rate  at  which  it  will  decompose  hydrogen  dioxide,  and, 
if  present  in  sufficient  quantity,  entirely  preventing  the  re- 
action. 

Whatever  conclusions  may  be  drawn  from  this  work  the  fact 
cannot  be  disregarded  that  there  are  a  number  of  very  striking 
analogies  between  the  action  of  finely  divided  platinum  and 
that  of  organic  ferments.  While  it  seems  to  the  reviewer  a 
little  premature  to  draw  final  conclusions,  yet  enough  has 
already  been  done  to  show  that  this  is  a  very  promising  field 
for  investigation.  If  it  should  be  shown  that  these  analogies 
are  deep-seated,  then,  work  of  this  kind  cannot  fail  to  throw 
light  on  the  nature  of  fermentation  anil  similar  processes. 
Metallic  platinum  in  the  form  of  a  colloidal  solution  is  one 
of  the  simplest  substance*  known  to  the  chemist.  Organic 
ferments  are  in  general  very  complex.  If  the  action  of  the 
two  is  analogous,  then,  by  studying  the  action  of  the  simpler 
substance  much  light  may  be  thrown  on  the  m-odus  operandi 
of  the  more  complex  enzymes. 

It  is  impossible  to  Bay  at  present  to  just  what  this  work 
may  lead.  It  is  certainly  an  important  step  in  a  direction 
which  is  full  of  promise,  and  is  another  example  of  the  way 
in  which  physical  chemistry  is  throwing  light,  not  only  on 
chemical  and  physical  problems,  but  also  on  biological. 


THE  STERILIZATION  OF  CATGUT. 


By  G.  Brown  Miller.  M.  1> 


Resident  Gynecologist  The  Johns  Hopkins  Hospital. 


The  value  of  absorbable  suture  and  ligature  materials  has 
been  for  years  so  apparent  that  much  work  has  been  done  to 
secure  one  which  would  answer  the  conditions  imposed  b] 
the  requirements  of  aseptic  surgery.     Catgul   is  the  cheapest 


and  be  1  of  ueh  materials,  [ts  properties  are  so  well  known 
thai  an  enumeration  of  them  here  would  be  superfluous.  The 
principal  objection  to  it<  use  as  suture-  or  ligatures  is  the 
difficult}  experienced  in  its  sterilization. 
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In  the  spring  and  summer  of  1899  I  tested  several  methods 
which  seemed  to  me  the  most  promising  of  the  many  in  use. 
My  endeavor  was  to  secure  a  method  of  catgut  sterilization 
so  simple  in  its  technique  that  it  could  be  generally  adopted. 
There  are  two  conditions  which  must  be  fulfilled  and  several 
which  it  is  desirable  to  meet  in  the  preparation  of  catgut  for 
surgical  purposes.  The  first  essential  condition  is.  that  the 
sterilization  must  be  perfect.  Not  only  must  the  pyogenic 
cocci  be  killed,  but  the  spores  of  the  most  resistant  bacteria, 
whether  pathogenic  or  not.  must  likewise  be  destroyed  by  the 
sterilizing  process.  It  is  not  sufficient  to  have  a  method  which 
apparently  gives  good  clinical  results.  In  the  literature  of 
the  subject  we  find  many  methods  which  have  been  extensively 
used  and  the  results  clinically  declared  good,  which  careful 
bacteriological  tests  prove  to  be  untrustworthy.  The  reason 
of  the  discrepancy  is  probably  the  following:  The  method 
of  sterilization  destroys  the  least  resistant  bacteria  and  inhibits 
to  a  certain  extent  the  growth  and  development  of  the  more 
resistant.  When  such  catgut  is  placed  in  tissue  which  is  well 
supplied  with  blood  the  bacteria  and  their  spores  in  their 
weakened  condition  are  destroyed  by  the  tissue  juices,  louco- 
eytes.  etc.  Place  such  catgut,  however,  in  conditions  which 
favor  the  development  of  these  bacteria,  as  in  a  large  blood- 
clot  or  in  tissue  cut  off  from  its  blood  supply,  and  we  may 
easily  conceive  of  a  very  different  result.  The  bacteria  or 
their  spores  finding  here  conditions  favoring  their  develop- 
ment and  multiplication  may  grow  as  on  the  common  nutrient 
media  in  the  laboratory  and  having  acquired  sufficient  powers 
of  resistance  may  invade  the  human  organism.  Bacteria 
which  are  considered  non-pathogenic  may  cause  the  decom- 
position of  such  a  clot  and  the  absorption  of  the  products  so 
formed  may  act  to  the  detriment  of  the  patient. 

In  my  experiments  I  have  seen  the  spores  so  acted  upon 
that  only  after  several  days  would  they  slowly  develop  into 
bacteria  when  placed  in  bouillon  at  a  favorable  temperature. 
Placed  immediately  upon  nutrient  agar  or  gelatin  they  would 
not  grow,  but  after  their  development  in  bouillon,  when  trans- 
planted to  these  media,  they  would  grow  readily.  The  con- 
scientious  surgeon  would  not  to-day  use  any  suture  material 
which  is  not  certainly  sterile. 

The  second  essential  condition  is  that  the  catgut  must  be 
strong  and  pliable.  After  fulfilling  these  essential  conditions 
the  ideal  method  of  sterilization  should  fulfil  others,  viz.,  the 
method  should  not  require  too  much  time  nor  be  too  trouble- 
some, the  catgut  should  not  be  swollen,  i*  should  be  kept  in 
some  manner  where  it  is  not  easily  contaminated,  it  should  be 
easily  transportable,  and  it  should  be  free  from  poisonous  or 
irritating  chemical  substances. 

The  various  methods  in  use  depend  upon  heat,  chemical 
agents,  or  a  combination  of  the  two  as  a  means  of  sterilization. 
Heat  is  an  ideal  met  hod  of  sterilization  so  far  as  the  destruc- 
tion of  the  bacteria  is  concerned.  A  sufficiently  high  tem- 
perature will  destroy  all  bacteria  known  to  us  and  leave  no 
extraneous  irritating  substances  in  the  material  sterilized. 
The  problem  is  the  method  of  applying  the  heat  so  as  not  to 
impair  too  much  the  strength  and  pliability  of  the  catgut. 


It  has  been  found  that  catgut,  which  has  been  thoroughly 
dried,  will  stand  a  high  degree  of  heat  without  much  injury. 
Upon  this  principle  depends  the  "  Dry  Heat "  and  the 
•'  Cumol  "  methods  of  sterilizations.  Chemical  agents,  on  the 
other  hand,  are  uncertain  in  their  bactericidal  properties  and 
investigators  are  becoming  daily  more  sceptical  as  to  these 
properties.  Soak  contaminated  silk  or  catgut  in  a  carbolic 
acid  or  mercuric  chloride  solution  and  place  these  materials 
on  nutrient  media  without  washing  out  or  neutralizing  these 
chemical  agents  and  enough  of  the  carbolic  acid  or  mercuric 
chloride  may  remain  in  the  strands  of  silk  or  catgut  to  pre- 
vent the  development  of  the  bacteria.  Neutralize  or  wash  out 
thoroughly  the  chemical  agents  and  the  microorganisms  will 
grow.  Upon  this  depends  the  apparently  favorable  bacterio- 
logical tests  of  many  untrustworthy  methods.  Reppcrt  first 
called  attention  to  this.  The  agent  used  also  remains  in  the 
catgut  and  may  do  harm  where  much  of  the  material  is  vised. 

In  looking  over  the  methods  of  catgut  sterilization  in  more 
general  use  the  following  ones  suggested  themselves  as  the 
most  promising:  Schaffer's,  Vollmer's  (Formalin),  Reverdin's 
(Dry  Heat).  Kronig's  (Cumol),  SweetnamV. 

I  will  give  a  short  description  of  each  and  my  tests  bacterio- 
logieally  in  a  tabulated  form. 

Schaffer's  Method. — This  method,  which  is  one  of  the  sim- 
plest in  its  technique,  is  as  follows:  The  catgut  without  pre- 
vious preparation  is  boiled  in  the  following  solution:  absolute 
alcohol,  85  cbem.;  distilled  water,  15  cbem.;  pure  mercuric 
chloride.  .5  grm.  At  least  250  cbem  of  this  solution  is  placed 
in  an  apparatus  devised  by  Schaffer  along  with  the  catgut  and 
by  means  of  a  water  bath  brought  slowly  to  the  boiling  point 
of  the  liquid.  After  15  minutes  vigorous  ebullition  the  alco- 
holic solution  is  allowed  to  cool  5-10  minutes,  the  catgut  is 
removed  and  placed  in  95  per  cent  alcohol,  and  it  is  ready 
for  use.  Schaffer  says  in  his  article  in  conclusion,  that  the 
catgut  is  absolutely  sterile,  that  it  loses  none  of  its  strength, 
that  the  sterilization  takes  only  30-40  minutes,  and  that  the 
apparatus  cost  only  15  marks.  He  has  written  an  exhaustive 
article  upon  the  subject  of  catgut  sterilization  and  in  it  re- 
views many  other  methods,  all  of  which  he  regards  as  faulty. 
I  gave  his  method  a  thorough  bacteriological  test,  using  the 
utmost  care  in  carrying  out  his  directions.  It  is  necessary 
to  render  the  mercuric  chloride  remaining  in  the  catgut  after 
sterilization  inert  as  regards  its  action  upon  the  bacteria  used. 
To  do  this  I  introduced  the  ligatures  into  test  tubes  contain- 
ing sterile  water,  and  conducted  into  this  through  a  sterile 
glass  tube  the  gas  obtained  by  heating  ammonium  sul- 
phide. The  mercury  remaining  in  the  ligatures  was  precipi- 
tated as  a  sulphide  which  is  inert  in  its  action  on  bacteria. 
This  was  afterwards  washed  out  in  sterile  water  and  the  liga- 
tures were  finally  placed  in  bouillon  tubes  and  these  put  in 
the  laboratory  incubator.  The  table  which  follows  shows- 
the  results  obtained.  I  will  briefly  state  here  the  method 
used  by  me  in  obtaining  resistant  spores.  The  bacteria  used 
were  obtained  from  the  Bacteriological  Laboratory  of  the 
Johns  Hopkins  Hospital  through  the  kindness  of  Dr.  Harris. 
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I  chose  the  following  bacteria,  i.  e.  Bacillus  Anthracis,  Bacil- 
lus Subtilis.  Bacillus  Megatherium  and  a  resistanl  Potato 
Bacillus.  The  latter  was  one  which  grew  on  some  of  m\ 
potatoes  after  the  usual  sterilization.  These  bacteria  were 
placed  upon  slant-agar  and  potato  ami  allowed  to  grow  for 
three  or  more  days  at  a  temperature  28  -30  ('.  Coarse  silk 
threads,  which  were  used  in  the  tests  as  more  convenient  than 
catgut,  were  rubbed  thoroughly  into  the  cultures  which  in- 
variably contained  numerous  spores  and  were  then  subjected 
to  the  sterilizing  processes.  After  neutralizing  or  washing 
out  the  chemical  ingredients  used  in  the  various  methods  the 
sutures  were  dropped  into  bouillon  tubes  and  these  were 
placed  iu  the  incubator.  In  most  of  my  experiments  no  effort 
was  made  to  keep  the  bacteria  apart  and  in  some  cases  I  was 
satisfied  to  obtain  a  growth  which  contained  at  least  one  of  the 
bacteria  used.  However,  as  shown  in  the  tables.  I  did  in  some 
eases  use  pure  cultures  of  the  bacteria.  This  can  be  seen  by 
referring  to  the  tables  where  the  microorganisms  air  indicated 
by  the  first  letter  of  their  names,  as  A — Anthrax.  8 — Subtilis. 
P — Potato  Bacillus  and  M — Megatherium.  A  glance  at  the 
following  table  will  show  that  in  every  trial  of  the  method  a 
growth  was  obtained  from  the  sutures  which  had  "been  sub- 
jected to  Schaffer's  sterilizing  process.  In  four  tests,  where  I 
used  anthrax  alone,  this  microorganism  was  obtained  in  pure 
culture.  The  method  must  in  consequence  of  these  results  be 
regarded  as  thoroughly  unreliable.  Anthrax  in  catgut  has 
caused  in  more  than  one  reported  case  a  fatal  infection. 
Within  the  past  six  months  a  Chicago  surgeon  has  told  me  of 
two  of  his  patients  who  were  operated  upon  the  same  day, 
dying  of  anthrax  infection  which  was  caused  by  the  catgut 
used  in  the  operations. 

SCHAFFER'S    METHOD. 
Date.  Bacteria.  Result. 

April  12th..      A.  S.  P.  M.   Growth. 

■  •      10th..  "  Growth.   (Anthrax  and  subtilis  isolated.) 

"      24th..  "  Growth. 

No.  1.  "      :37th.  . 
No.  2.  "         "    .  .  " 

ii     28th..  "  "  (Anthrax  and  subtilis  isolated.) 

Mrv      4th..  "  " 

"       loth..  A.  "  (Pure  culture  of  anthrax.) 

.i       24th..  A.  "  (Pure  culture  of  anthrax.     Ani- 

mal inoculation.) 
26th..  A.  "  (Pure  culture  of  anthrax.     Ani- 

mal inoculation.) 
June  11th..  A.  •■  (Pure  culture  of  anthrax.     Ani- 

mal inoculation.) 

Kossmann's  Method. — Kossmann  takes  ordinary  catgut  and 
immerses  it  in  a  2  per  cent  formaldehyde  solution  for  .'I 
hours.  It  is  then  washed  two  or  three  times  in  Tavel's  solu 
tion:  Sod.  Chior.,  7.5  parts;  Sod.  Carbon.,  2.5  parts:  Dist. 
Water,  1000  parts;  with  gentle  shaking  to  remove  the  formal 
dehyde.  The  catgut  is  kept  in  the  same  solution,  lie  claim- 
that  the  catgut  is  sterile,  strong,  and  swells  very  little. 
Sehaffer  tested  this  method  repeatedly  and  asserts  a-  a  resull 
of  his  experiments  that  the  catgut  is  not  certainly  sterile.  The 
method  has  so  much  to  recommend  it  in  its  simplicity  that  I 


tested  it  thoroughly.  The  catgut  loses  considerably  in 
strength,  swells  to  a  certain  extent  and  my  bacteriological 
tests,  while  at  time.-  negative,  showed  enough  positive  results 
to  prove  that  one  cannot  recommend  the  method.  Sehaffer 
made  the  assertion  that  the  reason  that  Kossman  and  Vollmer, 
who  recommended  the  method,  got  negative  results  when  test 
Lng  the  method  bacteriologically  was  because  they  did  not 
neutralize  the  formalin,  and  enough  of  this  remained  in  the 
threads  to  inhibit  tin-  growth  of  the  bacteria  or  the  develop- 
ment of  the  spores.  He  took  some  sutures,  which  had  been 
inoculated  with  resistant  bacteria,  subjected  them  to  the  ac- 
tion of  formalin  and  placed  them  without  this  neutralization 
in  bouillon.  They  remained  in  this  media  eight  days  without 
the  development  of  the  bacteria.  He  then  neutralized  the 
formalin  with  dilute  ammonia  and  the  bacteria  readily  devel- 
oped. In  the  experiments  given  in  the  following  table  the 
formalin  remaining  in  the  sutures  was  neutralized  by  means 
of  ammonia  gas  driven  oil'  by  heating  aqua  ammonia  and  eon 
ducted  into  the  test  tube  through  a  sterile  bent  glass  tube. 


KOSSMANN'S 

METHOD. 

Date. 

%  Form- 
aldehyde 

Time  exposed 
to  formulin. 

Bacteria. 

Result. 

April 

14th. 

..      2% 

24  hours 

A.  S.  M.  P. 

Negative. 

" 

19th. 

..      2% 

24      " 

" 

Negative. 

« 

20th. 

.  .      2% 

24      " 

« 

Growth. 

" 

25  th. 

.  .      23 

24      " 

" 

" 

" 

28th. 

.  .      21 

24      " 

" 

" 

May 

1st. 

(2% 

(2% 

1   1'.' 

24      " 
24      " 
24      <• 

'• 

Negative. 
Growth. 

3rd. 

'.'  t      " 

" 

Negative 

" 

16th. 

12% 
"  \4% 

24      '< 
24      " 

I 

A.  S. 

I  Negative 

« 

22  nd. 

12% 
"  \i% 

24      ■' 
24     " 

} 

A.  S. 

!   : 

June 

0th. 

..      i% 

24      •' 

A.  S.  M. 

" 

" 

12th. 

(2% 

■     \i% 

24      " 
24      " 

1 

A.  S. 

(  Growth 
(  Negative 

■' 

19th 

(2% 
'•  \i% 

24      " 

( 

A.  S.  M. 

(  Growth. 
(  Negative 

<• 

21st. 

..      2% 

.'1      " 

A. 

Negative 

■< 

23  rd. 

..      2% 

21      " 

A.  S.  M. 

Growth. 

" 

2fith. 

..      2% 

21      » 

" 

" 

« 

20  th. 

..      2% 

24      " 

" 

Negative 

July 

7th. 

..      2% 

21      ■• 

" 

" 

1  tried,  in  addition  to  the  above  experiments,  dipping  the 
threads  in  oil  after  inoculation  and  before  sterilization,  and  in 
every  instance  got  positive  results.  This  was  to  be  expected 
as  the  oil  prevented  the  formalin  from  coming  in  contact  with 
the  bacteria.  It  is  an  additional  objection  to  Kossmann's 
method.  As  a  result  of  my  experiments  the  sterilization  of 
catgut  by  this  method  I  regard  as  untrustworthy  and  there- 
fore should  not  he  employed. 

Sweetnam's  Method. — Sweetnam's  method  consists  in  heat- 
ing the  catgut  in  sweet  almond  oil  containing  1')  per  cent  of 
carbolic  acid  over  a  water  bath  at  a  temperature  of  312"  V.  for 
one  hour,  and  preserving  the  catgut  in  the  same  solution. 
The  method  has  much  to  recommend  it  in  its  simplicity  and 
the  short  time  required  in  carrying  it  out.  I  give  the  table 
of  tests  below.     One  will  notice  that  some  of  the  tests  gave 
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positive  results,  and  if  I  could  have  found  some  means  of 
neutralizing  all  of  the  carbolic  acid  or  freeing  the  threads 
from  the  carbolized  oil  there  would  undoubtedly  have  been 
more.  Attempts  to  wash  the  oil  which  contained  the  carbolic 
acid  from  the  silk  were  to  a  large  extent  futile,  and  a  suffi- 
cient quantity  of  the  antiseptic  probably  remained  in  every 
instance  to  inhibit  to  a  certain  extent  the  development  of  the 
spores.  Leaving  this  out  of  consideration  a  sufficient  number 
of  positive  results  were  obtained  to  make  us  regard  the  method 
as  unreliable. 

SWEETNAM'S    METHOD. 


Date. 

1899. 

Jnne  10th. . 

"     13th.. 

"     14th.. 

"     22nd  . 

"    26th.. 

"    28th.. 
July     Mh.. 

"       6th.. 


Bacteria. 
A.  S.  M. 


Treatment  to  rid  threads 
of  carbolized  oil. 
S  rinsings  in  sterile  water. 


Allowed  to  stand  24  hours  in 

sterile  water ;   rinsing. 
24   hrs.  in  water,  and  3  rinsings 
24       ■■ 

1  rinsing  in  NH40-3  in  sterile 
water. 

2  rinsings  in   NH,0  and  1  in 
sterile  water. 

2  rinsings  in   NH,0  and  3  in 
sterile  water. 


Re 


llts. 


Negative. 
Growth. 
Negative. 
Growth. 

Growth. 

Negative. 

Growth. 

Negative. 
Negative. 


I  did  not  make  as  many  tests  of  this  method  as  of  the  others 
because  I  could  not  find  a  satisfactory  method  of  freeing  the 
sutures  from  the  oil. 

The  Dry  Beat  Method. — This  method  was  originated  by 
Reverdin  and  used  subsequently  by  Doderlein,  Benckiser, 
Boeckmann  and  others.  It  consists  in  healing  the  catgut 
slowly  in  a  dry  air  sterilizer  to  150°  ('.,  and  keeping  it  at  this 
temperature  for  2  hours.  I  found  it  very  difficult  with  an 
ordinary  laboratory  sterilizer  to  regulate  the  heal,  and  the 
catgul  was  apt  to  lose  its  strength.  Schaffer  had  no  criticism 
i"  offer  so  far  as  the  bacteriological  provings  were  concerned, 
and  my  experiments,  as  can  be  seen  in  the  table,  were  satis- 
factory. The  catgut  was  not  as  strong  and  pliable  as  the 
Cumol  catgut  and  the  method  requires  closer  attention  unless 
one  has  a  better  method  of  regulating  the  heat  than  can  be 
had  with  an  ordinary  dry  air  sterilizer.  The  following  table 
shows  the  time  of  drying  and  the  temperature  at  which  the 
sutures  were  heated: 


THE    DRY  AIR    METHOD. 


Hate. 

1899. 
July   3 
July   5 

S  exp. 
July   6 

2  exp. 
July    8 
ixp. 


July 

8  exp. 
Julj  10 

2  exp. 

July  12 

'.;  exp. . 

July  131 

2  exp.  f 

July  HI 
2  exp.  f 

July  IT  l 
2  exp.  * 

July  21  I 

2  exp.  I 
July  22  I 

3  exp.  f 


Time  of 

drying. 

3  hrs.  to  140°  C 

\%  hrs.  to  140° 

1#  hrs.  to  Hu° 

IX  hrs.  to  lni" 

X  hr.  to  IIH 

2  hrs.  to  1 10" 

3  hrs.  to  IIH' 
2X  hrs.  t..  I  in 
;i  hrs.  to  140" 

2  his.  to  uo° 

1  hr.  to  140" 

2  hrs.  to  140° 


Time  of 

heating. 

X  hr.  at  140°  C. 

Si  hr.  at  110° 

1  hr.  at  138°-142° 

1  hr.  at  138°-I40° 

SO  mins.  at  1 1" 
1  hr.  at  138°-143" 
5  hrs.  at  138"  140" 
IX  hrs.  to  I38°-147" 

1  hrs.  to  14uc 

IX  hrs.  at  I  :,     150 

2  hrs.  at  Mil     nv 
iX  hrs.  at  140°-142° 


Uacteria. 
A.  S.  P   M. 


Results 

Growth. 


Both  negative. 
Grow  Hi  in  both. 


Roth  negative. 


Growth  In  one. 
Both  negative. 


One  sees  that  in  the  above  experiments  in  almost  every  case 
where  the  threads  were  heated  for  2  or  more  hours  at  a  tem- 
perature above  140°  C.  the  threads  remained  sterile.  Rever- 
din's  method  calls  for  2  hours  at  150°  C.  The  method  must 
therefore  be  regarded  as  satisfactory  from  a  bacteriological 
standpoint. 

The  Cumol  Method. — The  Cumol  method  of  catgut  steriliza- 
tion first  used  by  Kronig  and  modified  by  Clark  and  Miller 
proved  to  be  perfect  as  regards  its  germicidal  properties,  and 
when  properly  carried  out  gave  strong,  pliable  catgut.  I  give 
here  an  account  of  the  method  as  used  in  the  Johns  Hopkins 
Hospital  and  append  a  table  of  bacteriological  provings:  "Cut 
the  catgut  into  desirable  lengths,  35-40  cm.,  wind  it  into  small 
coils  or  rolls  each  containing  eight  to  ten  strands  (It  should 
not  be  tied  or  only  loosely).  It  is  then  heated  slowly  (at 
least  two  hours)  to  85°  C.  in  a  dry  air  sterilizer  and  kept  at 
this  temperature  approximately  for  two  hours.  After  thor- 
ough drying  it  is  placed  immediately  in  a  metal  vessel  con- 
taining Cumol  (which  should  cover  the  catgut),  and  this  is 
heated  over  a  sand  bath  to  160-165°  C.  and  kept  at  this  tem- 
perature for  one  hour.  The  Cumol  is  then  decanted  and  the 
excess  left  in  the  catgut  is  evaporated  by  leaving  the  vessel 
over  the  sand  bath  for  one  hour  longer,  the  flame  having  been 
removed.  The  rolls  of  catgut  are  then  placed  in  wide- 
mouthed  sterile  test  tubes,  a  few  rolls  in  each  tube,  and  these 
are  kept  in  a  covered  vessel  and  used  as  desired.  A  conven- 
ient apparatus  has  been  devised  by  Clark  which  could  be  im- 
proved by  leaving  off  the  glass  indicating  tube.  The  princi- 
pal points  to  lie  observed  are  as  follows:  the  catgut  must  be 
perfectly  dried  before  subjecting  it  to  the  high  temperature 
of  boiling  Cumol,  and  care  must  be  taken  that  the  vapor  of 
the  Cumol.  which  is  heavier  than  air.  does  not  come  into 
contact  with  the  flame  or  red  hot  metal.  If  the  catgut  is  not 
perfectly  dried  it  will  become  brittle  on  boiling.  To  prevent 
the  Cumol  from  taking  fire  the  sand  bath  must  be  a  wide  one, 
extending  at  least  3-4  inches  beyond  the  flame  on  all  sides, 
and  the  vessel  containing  the  Cumol  should  have  a  tightly 
fitting  top  with  a  corked  opening  for  the  thermometer,  and 
an  escape  tube,  by  means  of  which  the  gaseous  Cumol  can 
be  conducted  away  from  the  flame.  Any  device  by  which  the 
vapor  is  prevented  from  rolling  over  the  sides  of  the  vessel 
will  answer.  It  is  well  to  place  the  catgut  before  drying  in 
a  suitable  wire  basket  and  surround  it  with  filter  paper.  The 
basket  with  its  contents  is  transferred  from  the  drying  appar- 
atus to  the  Cumol.  This  device  prevents  the  catgut  from 
coming  in  contact  with  the  sides  of  the  metal  vessel.  The 
method  of  Cumol  sterilization  has  been  used  for  five  years 
in  the  Gynecological  Department  of  the  Johns  Hopkins  Hos- 
pital with  perfectly  satisfactory  clinical  results.  The  objec- 
tions to  its  use  are  the  time  and  care  required  in  carrying  it 
out.  The  cost  is  relatively  small,  as  very  little  Cumol  is  lost 
each  time  and  the  liquid  can  be  used  repeatedly." 

The  No.  3  catgut,  the  heaviest  used  by  us.  is  completely 
absorbed  in  the  skin  in  ten  days  and  loses  largely  its  strength 
in  6-7  days.     For  ordinary  purposes  this  time  is  sufficiently 
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long,  but  in  the  closure  of  hernia1,  abdominal  incisions,  etc., 
a  longer  time  of  absorption  is  desired.  1  have  taken  advan- 
tage of  the  well  known  fact  that  catgut  soaked  in  formalin 
requires  a  longer  time  for  absorption  to  overcome  this  objec- 
tion. The  No.  :;  catgut  is  soaked  in  a  I  per  cent  formalde- 
hyde or  a  10  per  cent  formalin  solution  for  ten  hours;  n  is 
then  washed  several  hours  in  running  water,  dried,  and  steril- 
ized by  the  Cumol  method.  Catgut  so  treated  is  as  strong  as 
ordinary  catgut  and  rougher  on  its  surface,  which  is  no  objec- 
tion in  tying.  I  have  tested  the  time  required  for  its  absorp- 
tion in  a  large  number  of  cases  during  the  pasl  eighi  months 
and  find  it  to  be  from  14-18  days.  By  rising  stronger  solu- 
tions rf  formalin  or  by  exposing  the  catgut  longer  to  its 
action  this  time  can  be  increased.  If  soaked  too  long  or  if 
the  formalin  is  not  thoroughly  washed  out  the  catgut  loses 
in  st length.  My  method  is.  to  take  the  large  rolls  of  catgut 
BE  they  come  from  the  dealer,  cut  the  silk  threads  which  bind 
them,  place  them  on  a  cylinder  which  they  tit  loosely,  and 
soak  them  in  the  formalin.  After  ten  hours  they  are  re- 
moved from  the  formalin  and  placed  in  running  water  over 
night.  They  are  then  wound  on  a  loose,  wide  gauze  roller 
bandage  and  dried  in  the  sun  or  before  a  hot  air  draught. 
The  process  after  that  is  the  same  as  described  in  the  Cumol 
method. 

The   following  table  shows  how  absolute  the  sterilization 


is  in  the  "Cumol  Method."  The  method  calls  for  one  hour 
at  the  required  temperature,  while  in  every  instance  in  ten 
minutes  the  same  bacteria  which  were  used  in  the  other  ex 
periments  were  completely  destroyed.  Until  some  simpler 
method  is  discovered  which  gives  equally  as  good  bacterio 
logical  results  the  "Cumol  Method  "'  is  the  one  to  be  recom 
mended.  All  methods  which  depend  upon  chemical  agents 
must  be  looked  upon  in  a  critical  manner.  Numerous  ones 
are  in  every  day  use  which  a  careful  bacteriological  test  would 
condemn,  and  no  surgeon  should  accept  any  method  of  sterili- 
zation, however  much  it  has  to  recommend  it  in  its  simplicity, 
unless  it  is  above  criticism  from  a  bacteriological  standpoint. 


Date. 
1899. 

May  34th. 

"     25th. 

•■     36th. 

»     27th. 

June  1st. 

9th. 

"     12t.li. 

••     20th. 

«     22nd 

»  23rd. 
July  L5th 

"      20th 


ization. 
mins. 


Results. 

M.Mik 
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ON  THE  ETIOLOGY  OF  TROPICAL  DYSENTERY.1 


By  Simon  Flexner,  M.  D., 
Professor  of  Pathology,  University  of  Pennsylvania. 


There  are  few  subjects  in  medicine  that  have  attracted  more 
attention  than  dysentery.  Its  history  dates  from  the  earliest 
initten  records  and  its  ravages,  unlike  those  of  many  of  the 
pestilentia]  diseases,  have  continued  practically  unaltered  to 

the  present  day.  The  most  ancient  writing  upon  medicine — 
the  papyrus  Ebers — contains  allusions  to  dysentery:  the  oldest 
Indian  medical  writers  refer  to  it  under  the  name  "  Atisar." 
while  Herodotus  speaks  of  its  prevalence  in  Thessaly.  I  fippoc- 
rates.  however,  was  the  first  to  regard  dysentery  as  an  inde- 
pendent disease.     I  should  hesitate  to  bring  before  this  audi- 

-uliject  so  time-worn  were  it  not  for  the  fact  that  the 
nature  and  more  especially  the  etiology  of  dysentery  are  among 
the  problems  that  still  await  a  satisfactory  solution.  Although 
structive  epidemics  which  characterized  the  appearance 
of  the  disease  in  ancient  times,  and  which  were  not  unknown 
'■nil  as  late  as  the  last  century,  are  in  our  own  day  encoun- 
t'  red  only  as  accompaniments  of  war  and  famine;  neverthe- 

sentery  still  occurs  in  epidemic  form  in  many  Eastern 

and  Western  countries,  while  in  the  tropics  the  disease — not 

unlike  cholera,  another  infectious  disorder,  tie'  characteristic 

lesions  of  which  are  situated  in  the  intestines — would  seem  to 

ound  an  endemic  home. 


1  Middleton-Gnldsmith  Lecture.     Delivered  before  the  New  York 
Pathological  Society,  April  12,  1900. 


Our  imperfect  knowledge  of  the  nature  of  dysentery  should 
be  ascribed  neither  to  lack  of  opportunity  for  the  study  of  the 
disease  nor  to  lack  id'  energy  iu  its  pursuit.  The  literature 
contains  some  of  the  most  distinguished  names  among  clini- 
cians and  investigators,  thanks  to  whose  efforts  its  clinical 
history,  its  epidemiology,  ami,  to  a  less  extent,  its  patho- 
logical anatomy  have  received  partial  elucidation.  Nor  has 
i he  disease,  in  the  past  quarter  of  a  century,  escaped  the  atten- 
tion of  the  bacteriologists,  although  it  must  he  confessed  that 
the  results  of  somewhat,  extensive  studies  along  these  lines 
have  been  far  less  conclusive  than  might  have  been  expected. 
Given  a  disease  that  is  never  entirely  absent  from  temperate 
and  tropical  regions,  that  appears  with  epidemic  severity,  that 
permits  of  easy  access  to  the  materies  morbi,  one  would  cer- 
tainly have  been  tempted  to  predicl  that  the  success  a<  hieved 
in  so  many  other  and  apparently  no  less  difficult  field.-,  would 
probably  !»■  repeated.  That  the  attempt  to  establish  a  com- 
mon etiological  factor  for  all  cases  of  dysentery  has  thus  far 
failed,  this  audience  need  not  he  reminded.  That  this  failure 
has  tended  to  emphasize  the  existence  of  several  path" 
states,  for  which  the  term  dysentery  is  employed  merely  as 
the  collective  designation,  need  not  he  maintained  here.  But 
that  these  conclusions  regarding  the  after  all  not 

he  in  keeping  with   the  facts  is  at   leasl   open  to  suspicion. 
When  we  recall  the  protean  nature  of  other  infectious  diseases, 
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among  the  most  common  of  which  are  tuberculosis  and 
typhoid  fever,  there  can  be  no  a  priori  objection  to  the 
-is  that  the  causative  agent  of  dysentery  need  not 
necessarily  vary  for  each  of  the  many  types  of  the  disease  that 
have,  from  time  to  time,  been  distinguished. 

For  the  purpose  of  my  inquiry,  I  shall  consider  briefly  the 
clinical  and  pathological  types,  after  which  1  shall  ask  your 
attention  to  the  evidence  for  belief  in  specific  causes.  In 
considering  this  topic  I  shall  endeavor  to  bring  out  the  hear- 
ing of  such  studies  upon  dysentery  in  general  and  upon  par- 
ticular types  of  the  disease.  Finally.  I  shall  hope  to  empha- 
size certain  considerations  connected  with  the  etiology  and 
pathology  of  dysentery  by  reciting  some  observations  made 
upon  the  dysenteries  prevailing  in  the  Philippine  Islands. 

Types  of  Dysentery. — That  the  lines  of  demarcation  between 
the  several  clinical  and  pathological  types  should  be  inac- 
curate is  not  a  matter  of  wonder.  Both  the  beginning  and 
end  of  any  given  instance  may  vary  widely,  and  the  symptoms 
and  lesions  of  cases  arising  sporadically  in  temperate  climates 
may  agree  with  those  of  dysentery  occurring  endemically  in 
the  tropics  or  epidemically  in  both  localities.  The  terms 
•"catarrhal,"  "tropical,"  "epidemic,"  and  "diphtheritic."  are 
far  from  signifying  sharply-defined  entities.  The  clinical 
manifestations  and  pathological  lesions  of  the  catarrhal  vari- 

ur  in  all  kinds  of  dysentery  and  in  all  places  where  the 

disease  prevails.  Ever  since  the  time  of  John  Hunter  there 
have  been  those  who.  upon  pathological-anatomical  grounds. 
Iiave  separated  the  endemic  from  the  epidemic  disease,  and 
the  line  has  been  even  more  sharply  drawn  during  the  past 
decade,  since  the  discovery  of  the  Ameba  coli  in  its  relations 
to  tropical  dysentery.  But  the  distinction  between  tropical 
dysentery  and  the  epidemic  disease  is  far  from  being  sharp 
and  constant.  Diphtheritis  and  ulceration  are  not  safe 
criteria.  For  while  the  former  is  commonly  present  in  the 
epidemic  disease,  it  occurs  also  in  the  tropical  malady,  and 
may.  according  to  Kartulis,  be  associated  with  the  ulcerative 
amebic  variety,  in  which  the  lesions  begin  with  destruction 
of  the  submucous  coat  of  the  gut. 

As  must  always  occur  when  classification  of  a  disease  pro- 
lixin clinical  and  pathological  rather  than  etiological 
i  he  literature  of  dysentery  is  burdened  with  an  inter- 
minable mass  of  appellations  indicating  the  nature  of  the 
disorder  or  the  author's  conception  of  its  pathological  anat- 
omy. Dysenteries,  however,  are  now  divided  by  the  chief 
into  several  groups,  depending  upon  the  clinical 
history  or  the  mode  of  prevalence.  Thus  Osier  writes  of  1  varie- 
ties, the  acute  catarrhal,  the  tropical  or  amebic,  the  diphther- 
itic, and  the  chronic  dysentery.  Davidson  considers  the  sub- 
ject under  2  headings:  (1)  according  to  prevalence — epidemic, 
endemic,  the  dysentery  of  war  and  famine;  (2)  upon  clinical 
grounds — acute  fibrinous  or  pseudodiphtheritic,  and  chronic 
dysentery.  Kartulis  describes  endemic,  epidemic  and  spo- 
radic varieties;  Manson  speaks  of  a  catarrhal  and  rdcerating 
dysentery,  while  Delafield  distinguishes  in  the  environs  of 
New  York  at  least  5  distinct  types  of  this  disease,  only  one 
of  which  would  appear  to  be  due  to  a  specific  agent — the 
Ameba  coli. 


Evidences  for  Specific  Causes.  Bacteria. — The  presence  of 
bacteria  in  the  stools  and  tissues  in  dysentery  was  demon- 
strated by  Klebs,  Prior  and  Ziegler,  whose  studies,  carried  out 
upon  the  epidemic  disease,  have  now  only  a  minor  historical 
interest,  although  Ziegler  still  holds  that  the  relations  of  cer- 
tain bacilli  to  the  lesions  speak  for  their  pathogenic  action. 
The  early  studies  of  Hlava  upon  the  epidemic  disease  yielded 
quite  inconclusive  results,  since,  although  he  was  able  to 
obtain  as  many  as  19  different  kinds  of  bacilli  in  cultures, 
inoculations  into  animals  failed  entirely  to  reproduce  the 
morbid  process.  Chantemesse  and  Widal  were  somewhat 
more  fortunate.  From  five  cases  of  tropical  dysentery  they 
obtained  a  bacillus  which,  when  injected  into  the  stomach  or 
rectum  of  guinea-pigs,  gave  rise  to  diphtheritis,  an  observa- 
tion which  Origoriew.  who  believed  that  he  had  isolated  the 
same  microorganism  from  10  cases  of  dysentery,  failed  to 
confirm. 

Maggiori,  who  studied  11  cases  of  the  epidemic  disease, 
obtained  B.  coli  communis  regularly  and  in  large  numbers. 
Less  frequently  B.  proteus  vulgaris  was  isolated,  while  in 
some  cases  the  pyogenic  cocci  and  B.  pyocyaneus  were  found. 
This  investigator  considered  it  highly  probable  that  the  dis- 
ease was  caused  by  a  Bacillus  coli  of  intensified  virulence — a 
conception  also  shared  by  Laveran.  Arnaud.  Colli  and  Fiocca 
and  Escherich,  who  isolated  the  same  organisms  from  dysen- 
teric cases.  Arnaud's  series  was  larger,  embracing  53  acute 
cases  occurring  in  Tunis,  from  all  of  which  B.  coli  was  iso- 
lated. The  spleen  of  a  fatal  case  also  yielded  him  the  or- 
ganisms. The  ingestion  of  cultures  in  the  case  of  several 
kinds  of  animals  gave  no  results;  while  rectal  injections  of 
bouillon  cultures,  previously  raised  to  60-80°  C,  produced  in 
two  dogs  a  fatal  and  characteristic  dysentery — a  result  in 
striking  opposition  to  those  reported  by  other  writers. 

The  studies  upon  this  bacillus  by  Celli  and  Fiocca  are  the 
most  important  which  we  possess.  Their  cases  numbered 
62  and  included  examples  of  the  sporadic,  epidemic,  and  trop- 
ical disease  occurring  in  Italy  and  Egypt.  From  the  fact  that 
especial  attention  was  paid  to  the  occurrence  and  action  of 
the  Amelia  coli,  the  results  of  these  authors  are  doubly  useful. 
They  exclude  tins  organism  as  the  cause  of  any  form  of  the 
disease  and  consider  that  a  variety  of  the  colon-bacillus,  of 
especial  virulence,  which  they  designate  B.  coli  dysenteriffi,  is 
responsible  for  the  lesions.  Along  with  this  colon-bacillus 
they  found  typhoid-like  bacilli  and  streptococci.  Their  ex- 
periments upon  animals  are  also  more  conclusive  than  any 
others.  With  cultures  they  were  able  to  produce  dysentery  in 
cats,  and  while  they  admit  that  other  microorganisms  were 
also  capable  of  producing  similar  results,  they  found  that  the 
latter  acted  far  less  constantly  than  their  dysenteric  bacillus. 
A  toxin  separated  from  growths  of  the  organism  was  found 
to  give  rise  to  similar  conditions.  Celli,  in  another  publica- 
tion, expresses  the  view  that  it  is  this  toxin  that  first  exerts 
an  injurious  effect  upon  the  intestinal  mucosa,  after  which 
the  destructive  lesion  is  produced  by  the  pyogenic  cocci.  Ke- 
sults  similar  to  those  of  Celli  were  obtained  by  Del  Pino  and 
Alessandri.  The  latter,  working  on  a  case  of  postoperative 
dysentery,  secured  cultures  of  B.  coli  that  yielded  a  toxin 


OCTOBER,    1900.] 


JOHNS  HOPKINS   HOSPITAL   BULLETIN. 


233 


capable  of  setting  up  dysentery  in  young  cats.     In  their  most 
recent  paper,  Celli  and  Valenti  describe  the  production  in 
dogs  of  sera,  which,  when  tested  upon  experimental  animals. 
exert  a  protective  and  healing  effect.     Upon  human 
its  action  was  not  equally  positive. 

The  colon  bacillus  is  also  believed  by  Escherich  to  play  an 
important  part  in  the  production  of  a  contagious  enteric  dis- 
order (colitis  contagiosa)  in  children.  In  its  morbid  anatomy 
the  disease  agrees  with  catarrhal  dysentery. 

The  bacilli  thus  far  enumerated,  except  those  of  Chante- 
messe  and  Widal,  so  far  as  they  could  be  studied  in  cultures, 
have  shown  no  specific  properties.  They  all  represent  a  well- 
known  bacterial  species,  constantly  present  normally  in  the 
situation  from  which  the  organisms  were  obtained  in  disease, 
and  whose  only  unusual  properties  were  increased  virulence 
when  tested  upon  animals,  and  a  capacity  to  set  up  enteritis 
when  injected  into  the  intestines  of  dogs  and  cats. 
.  The  investigations  of  an  epidemic  of  dysentery  which  pre- 
vailed in  Japan  yielded  different  and  apparently  moi 
vincing  results.  Ogata  isolated  fine  bacilli,  which  liquefy 
gelatin,  stain  by  Gram's  method,  and  set  up,  when  intro- 
duced by  the  mouth  or  by  the  rectum  into  guinea-pigs  and 
cats,  intestinal  ulcerations.  The  organism  regarded  by  Ogata 
as  the  cause  of  epidemic  dysentery  was  isolated  from  23  cases 
of  the  disease  occurring  in  Padua  by  Vivaldi.  Since  that 
time  it  appears  not  to  have  been  found  again. 

This  list  does  not  entirely  cover  the  bacillary  species  iso- 
lated from  eases  of  dysentery.  The  recent  publication  of 
Shiga,  who  also  studied  the  disease  prevailing  in  Japan,  is 
needed  to  complete  the  number.  But  as  this  investigator's 
studies  have  a  very  direct  bearing  upon  my  own,  I  shall  defer 
speaking  of  them  for  the  present. 

On  the  other  hand,  a  causative  role  in  the  production  of 
dysentery  has  also  been  ascribed  to  the  pyogenic  cocci.  Be- 
sides being  found  in  association  with  bacilli,  by  several  of 
the  investigators  already  mentioned,  they  have  been  regarded 
as  the  chief  pathogenic  agents  by  Zancarol,  whose  studies 
were  carried  out  in  Alexandria,  by  Silvestri  of  Turin,  by 
Bertrand  and  Baucher  of  France,  and  very  recently  by  Ascher. 
who  investigated  cases  arising  in  Eastern  and  Western  Prus- 
sia. These  cocci,  especially  the  streptococci,  were  capable  in 
certain  instances  (Silvestri,  Ascher)  of  setting  up,  i1 
dysentery,  and  liver-abscess.  The  cocci  isolated  by 
were  also  said  to  have  shown  the  agglutination  reaction  with 
the  blood-serum  of  the  patients  from  whom  they  were  ob- 
tained. As  a  cause  of  a  special  variety  of  endemic  dysentery 
— the  endemic  enterocolitis  of  Cochin  China — Calmette  ob- 
tained the  Bacillus  pyocyaneus.  The  same  microorganism 
was  isolated,  from  a  small  epidemic  of  the  disease  occurring 
in  New  York  State,  by  Lartigau,  in  another  epidemic  in  chil- 
dren, prevailing  in  Canada,  by  Adami,  and  in  certain  sj 
cases  of  gastric  and  enteric  infection,  by  L.  F.  Barker  in 
Baltimore. 

Protozoa. — Because  of  the  great  diversity  of  the  normal 
intestinal  flora  the  varieties  of  bacteria  which  can  be  isolated 
from    the   dejections   and   intestinal   contents   arc   relatively 


numerous.  The  differences  in  the  numbers  and  kinds  of  bac- 
teria capable  of  flourishing  there,  rendered  possible  by  the 
existence  of  pathological  conditions,  readily  account  for  many 
of  the  results  of  the  bacteriologic  studies  given.  With  animal 
microparasites  the  case  is  different.  Protozoa  do  not  exist  in 
easily  demonstrable  forms  or  numbers  in  the  dejecta  in 
health,  and  the  number  of  species  occurring  under  all  condi- 
tions is  small.  Of  these  the  list  is  confined  to  a  few  kinds 
of  fiagi  Hates — which  even  when  present  in  considerable  num- 
bers do  little  harm — and  the  amebse. 

It  is  to  the  role  of  the  ameba? — a  particular  variety  of  which 
lias  achieved  the  distinction  of  being  connected  in  a  causal 
relation  with  endemic  dysentery — that  I  wish  to  direct  your 
attention.  Since  the  studies  of  Kartulis,  Councilman  and 
Lafleur.  and  Kruse  and  Pasquale,  so  firmlj  has  the  idea  of  this 
connection  taken  hold  of  the  popular  medical  mind,  that  the 
designation  ■"'amebic''  as  synonymous  with  '"endemic"  or 
"  tropical  "  dysentery  has  been  widely  adopted.  And  yet  the 
evidence  upon  which  this  belief  is  based  cannot  be  regarded 
as  convincing.  Until  we  shall  have  gained  means  of  differen- 
tiating ameba?  other  than  those  we  now  possess,  and,  more- 
over, until  we  are  able  to  control  their  development  with  at 
least  as  great  perfection  as  in  the  case  of  bacteria,  the  question 
of  the  precise  part  played  by  them  in  dysentery  cannot  be 
satisfactorily  determined. 

Since  the  historical  observation  of  Lambl  upon  the  occur- 
rence of  ameba?  in  the  dejections  of  human  beings,  and 
especially  since  the  confirmatory  observations  of  Cunningham, 
Lewis  and  R.  Koch,  our  knowledge  of  the  distribution  of 
these  organisms  in  human  beings  has  constantly  widened  and 
deepened.  It  was,  moreover,  the  study  by  Losch  of  a  case 
of  dysentery  in  which  an  ameba,  called  by  him  Ameba  coli. 
occurred  that  gave  the  impulse  to  the  investigation  of  the 
pathological  actions  of  such  organisms. 

The  importance  of  ameba?  was  further  enforced  by  the 
demonstration  of  the  organisms  in  sections  of  dysenteric 
ulcers  by  R.  Koch,  first  in  Egypt  and  afterwards  in  India. 
Following  these  successes,  and  probably  directly  through  the 
suggestion  of  Koch.  Kartulis  began  his  series  of  observations 
and  publications,  which  more  than  any  other  similar  writings 
have  fended  to  isolate  tropical  dysentery  and  place  it  upon  a 
probable  etiological  basis. 

The  work  of  Kartulis  need  not  be  reviewed  in  detail  in  this 
place.  TTis  conclusion  that  in  every  undoubted  case  of  dysen- 
'  urring  in  Egypt  the  ameba"'  are  present,  has  ao1  been 
entirely  confirmed.  That  they  are.  moreover,  never  present 
in  the  intestines  in  other  enteric  diseases  and  in  health  has 
also  not  been  the  experience  of  all  other  investigators.  Buf 
that  ameba1  are  abundant  in  many  cases  ,,r  tropical  dysentcrj 
and  may  also  !  rated  in  the  contents  of  the  1 

abscess  in  the  disease,  the  studies  of  Kartulis  and  tl 
subsequent  investigators  have  definitely  shown. 

To  follow  the  list  of  discoverie-  in  i  entery  which 

have  accumulated  in  the  last  decade  is  unnecessary  and  would 
carry  us  too  far  afield.  Reports  oonfirinaforv  of  (lie  result -■ 
of  Koch  and  Kartulis  have  appeared   from   tnanj    European 
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countries,  the  Pacific  Islands,  and  from  both  North  and  South 
America.  Ten  years  have,  however,  seen  a  modification  of 
the  views  regarding  ameba?,  as  causes  of  pathological  condi- 
tions in  human  beings.  The  demonstration  of  ameba?,  indis- 
tinguishable from  the  Ameba  coli,  in  various  intestinal  dis- 
eases and  even  in  healthy  persons,  has  necessitated  a  recasting 
of  the  exclusive  belief  in  their  pathogenicity  and  relation  to 
dysentery. 

That  ameba?  may  exist  in  diseases  other  than  dysentery 
was  conclusively  proven  by  the  early  observations  (Cunning- 
ham, Lewis)  upon  choleraic  discharges.  More  important  re- 
sults were  obtained  by  Grassi,  first  in  1882  and  later  in  1888. 
He  describes  ameba?  which  may  occur,  in  considerable  num- 
bers, in  diseases  as  varied  as  typhoid  fever,  cholera,  pellagra. 
and  colitis  secondary  to  tumors.  He  demonstrated  their 
presence  in  diarrheas  and  dysenteries,  but  at  times  also  found 
them  in  the  dejecta  of  healthy  individuals.  That  ameba3  can 
exist  in  the  intestines  without  any  disturbance  of  the  health 
of  their  host  was,  therefore,  definitely  established  by  Grassi's 
observations  as  well  as  by  those  of  Calandrucci,  Massiutin, 
Kruse  and  Pasquale,  Gasser  and  Schuberg.  The  observa- 
tions of  the  last-named  investigator  are  especially  valuable, 
in  that  he  showed  that  to  the  reaction  of  the  lower  colon  and 
the  consistence  of  the  feces  was  due  the  fact  that  ameba? 
could  not  be  constantly  found  with  comparative  ease  in  the 
dejecta.  If  a  laxative,  as  for  example,  Carlsbad  salts,  is 
administered  and  the  contents  of  the  upper  colon  are  then 
collected  and  examined,  ameba?  are  frequently  demonstrable. 
Moreover,  under  these  conditions  flagellates — the  trichomonas 
and  cercomonas — appear  in  the  stools.  He  looks  upon  these 
parasites  as  common  commensals  in  man. 

It  inn,  therefore,  no  longer  be  held  that  amebse  are  neces- 
sarily pathogenic  when  found  sojourning  in  the  intestine  in 
man.  Indeed,  the  necessity  of  recognizing  distinct  species  of 
uniel>;c  had  already  begun  to  force  itself  upon  thoughtful 
students,  who  until  lately  believed  in  their  constant  patho- 
genic action.  Quincke  and  Koos,  who  observed  amebse  first 
in  a   healthy  individual,  and  later  in  two  widely  dissimilar 

i I  enteritis,  tested  the  different  organisms  concerned  for 

pathogenesis  upon  cats.  From  their  results  they  believed 
that  according  to  certain  structural  differences,  and  the  action 
of  the  parasites  in  engulfing  red  blood-corpuscles,  two  main 
varieties  or  species  can  be  distinguished,  the  one  phagocytic 
for  red  blood-corpuscles  and  pathogenic  for  man  and  cats — 
this  species  being  identical  with  the  Ameba  coli  of  Losch — the 
other,  nonpathogenic  and  nonphagocytic  for  blood-corpuscles, 
which  thej  designate  A.  coli  mitis.  According  to  this  view 
A.  coli,  A.  felis,  and  A.  dysenteriae  of  Councilman  and  Lafleur 
are  all  one  species;  A.  coli  mitisis  a  harmless  saprophyte,  or  at 
least  is  one  of  relative  pathogenic  insignificance. 

It  requires  no  elaborate  argument  to  bring  out  the  fallacies 
of  such  a  method  of  distinction.  Eesults  following  the  intro- 
duction of  so  complex  a  material  as  dejecta  into  an  animal 
cannot  be  accepted  as  deciding  the  properties  of  any  single 
constituent.  What  has  already  been  said  concerning  the 
ability  of  pure  bacterial  cultures  to  produce  enteric  lesions 
affords  a  sufficient  criticism  of  such  a  procedure. 


That  ameba?  when  combined  with  bacteria  may  cause  intes- 
tinal lesions  and  even  ulceration  is  now  established.  Further- 
more, the  experiments  of  Kartulis  and  Kruse  and  Pasquale 
with  the  contents  of  hepatic  abscesses,  supposed  to  be  free 
from  bacteria,  are  all  but  convincing,  in  so  far  as  they  may  be 
supposed  to  prove  the  capacity  of  ameba?  alone  to  set  up  such 
changes. 

The  attempt  to  cultivate  the  Ameba  coli  without  admixture 
of  bacteria  has  in  all  probability  never  yet  been  successfully 
carried  out.  The  supposed  positive  experiment  of  Kartulis 
is  now  known  to  have  been  erroneous.  Whether  Celli  and 
Fiocca  have  succeeded  is  still  doubtful.  In  any  case  no  satis- 
factory experimental  production  of  amebic  dysentery  in  cats 
or  other  animals  has  thus  far  been  achieved  with  cultures  of 
ameba?  free  or  relatively  free  from  bacteria. 

The  pathological  findings  in  amebic  dysentery  have  been 
adduced  as  proving  its  specific  character  by  Councilman  and 
Lafleur,  Kruse  and  Pasquale  and  Kartulis.  According  to 
this  view  the  intestinal  ulcers  in  amebic  dysentery  begin  as  in 
infiltration  of  the  submucous  coat  that  leads  to  necrosis  of  the 
overlying  membrane.  The  lesions,  unless  complicated  by  the 
presence  of  bacteria,  are  free  from  the  products  of  purulent 
inflammation.  The  accompanying  abscess  of  the  liver  exists 
independently  of  the  presence  of  bacteria.  Kruse  and  Pas- 
quale. and  Kartulis  ascribe  greater  significance  to  bacterial 
association  than  do  Councilman  and  Lafleur.  Kartulis  sees 
in  the  occasional  diphtheritis  evidence  of  their  action,  while 
Kruse  and  Pasquale  have  followed  them  in  their  penetration 
into  the  coats  of  the  gut,  where  they  lie  side  by  side  with  the 
ameba?  or  even  precede  them  in  the  invasion.  Both  bacilli 
and  cocci  occur;  and  wherever  necrosis  is  found,  bacilli  are 
sure  to  occur  in  groups  and  masses.  "  The  ameba?  and  bacilli 
together  start  the  lesions  in  the  intestine."  (Kruse  and 
Pasquale.) 

The  form  of  lesions  here  described  does  not  entirely  repre- 
sent the  disease  as  it  appears  in  the  tropics.  Even  Lafleur 
in  a  later  communication  says  that  the  term  "  tropical "  can 
be  used  only  as  a  partial  synonym  for  amebic  dysentery,  inas- 
much as,  on  the  other  hand,  the  disease,  though  more  frequent 
in  the  tropics,  is  by  no  means  limited  to  those  regions,  while, 
on  the  other  hand,  there  are  undoubted  cases  of  dysentery  in 
the  tropics  which  are  not  of  the  amebic  form — a  statement 
borne  out  by  my  own  observations. 

How  far.  then,  have  the  foregoing  results  aided  us  in  clear- 
ing up  the  hitherto  obscure  etiology  of  this  protean  malady? 
While  epidemic,  endemic,  and  sporadic  dysentery  have  been 
subjected  to  bacteriological  investigation,  the  chief  work  thus 
far  done  has  been  with  the  tropical  variety.  Although  the 
actual  number  of  cases  of  the  epidemic  disease  which  have 
been  carefully  studied  is  small,  it  is  significant  that,  with  two 
exceptions — the  studies  of  Ogata  and  Calmette — the  several 
different  microorganisms  isolated  have  all  been  bacteria  which 
are  normally  present  in  the  intestinal  canal.  The  cultures 
have,  it  is  true,  undergone  changes  of  virulence,  but  in  other 
respects  they  have  retained  their  ordinary  biological  and 
physiological  properties  unaltered.  It  would  certainly  seem 
a  priori  highly  improbable  that  so  severe  and  devastating  a 
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disease  as  epidemic  dysentery  should  be  due  to  microorganisms 
which  are  constant  inhabitants  of  the  intestinal  tract.  More- 
over, when  it  is  recalled  how  easily  and  under  what  great 
variety  of  conditions  such  accessions  of  virulence  may  be 
achieved,  it  would  be  remarkable  that  epidemics  of  dysentery 
are,  nevertheless,  relatively  rare  phenomena. 

Turning  to  the  tropical  disease,  we  also  observe  that  several 
microorganisms  have  been  assigned  as  the  causative  agent. 
Chantemesse  and  Widal  have  described  a  bacillus  not  obtained 
since  from  similar  eases;  Arnaud,  Laveran.  and  Celli  and 
Fiocca  have  seen  in  the  colon-bacillus,  modified  in  its  patho- 
genicity, a  sufficient  cause.  More  weight,  and  with  far  greater 
justice,  has  been  laid  upon  the  Ameba  coli.  But  this  organ- 
ism has  been  found  more  especially  in  chronic  cases.  Kartulis 
states  that  the  catarrhal  stage,  which  is  common  in  the  epi- 
demic and  sporadic  disease,  is  uncommon  in  this  form.  If 
the  Ameba  coli  is  the  organism  most  commonly  present  in 
the  acute  dysenteries  of  the  tropics,  the  fact  has  not  yet  been 
conclusively  established.  However  this  may  be.  in  Manila, 
where  the  organism  is  not  infrequently  present  in  the  chronic 
disease,  its  absence  in  the  very  acute  and  often  rapidly  fatal 
cases  of  dysentery  must  be  regarded  as  of  significance. 

From  the  preceding  considerations  the  following  conclu- 
sions seem  warranted: 

1.  No  bacterial  species  yet  described  as  the  cause  of  dysen- 
tery has  an  especial  claim  to  be  regarded  as  the  chief  micro- 
organism concerned  in  the  causation  of  the  disease. 

2.  It  is  unlikely  that  any  bacterial  species  that  is  constantly 
and  normally  present  in  the  intestine  or  in  the  environs  of 
man.  except  where  the  disease  prevails  in  an  endemic  form, 
can  be  regarded  as  the  probable  cause  of  epidemic  dysentery. 

3.  The  relations  of  sporadic  to  epidemic  dysentery  are  so 
remote  that  it  is  improbable  that  the  two  diseases  are  pro- 
duced by  the  same  organic  cause. 

4.  The  pathogenic  action  of  the  Ameba  coli  in  many  cases 
of  tropical,  and  in  certain  examples  of  sporadic,  dysentery, 
has  not  been  disproved  by  the  discovery  of  ameba?  in  the  nor- 
mal intestine  and  in  diseases  other  than  dysentery.  While 
ameba?  are  commonly  present  and  are  concerned  in  the  pro- 
duction of  the  lesions  in  subacute  and  chronic  dysentery,  fchej 
have  not  thus  far  been  shown  to  be  equally  connected  with 
the  acute  dysenteries  even  in  the  tropics.  In  the  former 
varieties,  bacterial  association  probably  has  much  influence 
upon  the  pathogenic  powers  of  the  amebae. 

The  Dysextep.y  of  Japan    \\i>  the  Philippixk  Isuxns. 

Every  year,  especially  in  the  summer  and  autumn,  dysen- 
tery prevails  in  Japan.  Ogata  and  Eldridge  have  given  the 
statistics  of  incidence  and  mortality  in  the  years  from  1878 
to  1899: 

Tear.  Cases.  Deaths. 

1878 1,118  206 

1879 8,322  1,481 

1880 :>.047 

1881 7,001  1.837 

1882 4,330  1,313 

1883 21,172  5,066 


fear.                                         '  Cases  Deaths. 

1884 22,702  6,036 

1885 47,377  10,690 

1886 24,328  6,839 

1887 16,125  4,244 

1888 26,789  6,570 

1889 22,893  5,970 

1S90 42,632  8,706 

1891 16,358  11,208 

1892 70,812  16.844 

1893 167,305  41,282 

1894 155,140  38,094 

1895 52,711  12,959 

1896 85,876  22,356 

1897 91,077  23,189 

1S98 90,933  22,3: 9 

1899 125,989  26,709 

1,136,067  •.';:.,289 

The  epidemic  studied  bacteriologically  by  Ogata  occurred 
in  the  province  of  Oita  where  in  1890,  801  cases  occurred 
with  221  deaths,  and  in  1891,  8390  cases  with  2163  deaths— 
an  average  mortality  of  from  26  to  27  per  cent.  This  epi- 
demic had  been  preceded  by  sporadic  cases  in  the  previous 
winter,  and  in  its  spread  showed  a  striking  contagious  char- 
acter. The  lesions  in  the  intestine  are  described  in  one  case, 
death  having  taken  place  on  the  eleventh  day  of  the  disease. 
The  lower  segment  of  the  small  intestine  was  hyperemic.  The 
large  intestine  was  greatly  swollen  so  that  the  lumen  was 
almost  obliterated.  The  mucous  membrane  was  hyperemic 
and  presented  a  deep  bluish-red  color.  The  contents  were 
chocolate-colored.  The  mucosa  of  the  transverse  and  de- 
scending colon,  and  especially  of  the  sigmoid  flexure,  showed 
small  ulcers,  the  size  of  peas,  which  were  so  numerous  as  to 
give  to  the  membrane  a  sieve-like  appearance.  They  were 
also  found,  though  in  smaller  numbers,  in  the  descending 
colon  and  rectum.  No  large  ulcers  were  present.  The  pecu- 
liar bacilli — staining  by  Gram,  liquefying  gelatine,  and  caus- 
ing in  animals,  whether  injected  beneath  the  skin  or  into  the 
rectum,  hyperemia  and  ulceration  of  the  intestinal  mucosa — 
have  been  already  described.  Ogata's  decision  was  that  the 
bacillus  isolated  was  probably  the  cause  of  the  epidemic  of 
dysentery  prevailing  in  Southern  Japan. 

I  am  not  acquainted  with  a  full  description  of  the  morbid 
anatomy  of  the  dysentery  prevailing  in  Japan.  Schaube  for- 
merly of  Tokio,  in  his  "  Die  Krankheiten  der  warmen  Lan- 
der," does  not  give  a  detailed  account  of  the  Japanese  variety, 
but  contents  himself  with  the  usual  classification  and  de- 
scription of  the  disease.  The  meager  accounts  may  possibly 
be  explained  by  the  fact  that  necropsies  are  obtained  in 
Japan  only  with  great  difficulty.  Dr.  Fid  ridge  states  that  the 
lesions  seen  in  "amebic  dysentery"  as  described  by  Council- 
man and  Lafleur  are  seldom  met  with.  The  common  lesions 
are  destructive,  progressing  from  the  surface  downwards,  asso- 
ciated with  necrosis  of  the  mucosa  and  croupous  infiltration 
(diphtheritis).  Perforation  is  unusual,  the  muscular  coat 
offering  a  strong  resistance  to  the  pathological  process. 
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The  most  recent  bacteriological  study  of  dysentery  has  been 
made  by  Shiga,  to  whose  results  I  would  ask  especial  atten- 
tion. During  1897  the  disease  prevailed  epidemically  in 
Japan.  89,400  rases  with  22.300  deaths  (24  per  cent)  being 
recorded  from  June  to  December.  Out  of  a  considerable 
number  of  cases  occurring  in  Tokyo.  36  were  subjected  to 
bacteriological  examination  by  Shiga. 

As  was  readily  recognized  by  him,  four  points  must  be 
proved  in  the  effort  to  show  that  an  organism  suspected  of 
standing  in  etiological  relation  to  any  given  disease  is  really 
the  causative  agent:  (1)  The  organism  must  occur  constantly; 
(2)  it  must  be  a  species  not  present  normally  in  the  diseased 
part;  (3)  it  must  be  pathogenic  and  produce  in  experimental 
animals  lesions  similar  to  those  from  which  it  was  obtained; 
(1)  it  should  in  virtue  of  its  pathogenic  activity  in  man  show 
the  Widal  agglutination  reaction  with  the  blood-sera  of  fchosi 
w  ho  have  suffered  from  the  disease.  From  the  series  of  cases 
examined  there  was  obtained  from  the  dejecta  and  intestinal 
contents  and  walls,  and  from  the  mesenteric  glands,  a  bacillus 
which  fulfilled  all  these  requirements  and  which  was  regarded 
as  the  oause  of  Japanese  dysentery,  at  least. 

Before  entering  upon  a  description  of  this  organism  T 
should  like  to  direct  your  attention  to  the  dysentery  prevail- 
ing in  the  Philippine  Islands,  especially  in  and  around  Manila. 
The  report  of  the  Surgeon-General  of  the  Army  for  1899 
i  ontains  a  tabulation  of  diseases,  observed  among  the  Amer- 
ican troops,  during  the  first  four  months  of  I  ho  American 
occupation  of  Manila.  In  it  the  dysenteries  are  included 
with  the  diarrheal  diseases.  The  total  number  of  cases  re- 
ported  is  I  15,  the  death-rate  being  0.18  per  cent.  The  com- 
ment made  is  that  "the  malarial  diseases  exceed  their  preval- 
ence in  the  United  States  in  the  proportion  of  370  to  96,  and 
the  diarrheal  diseases  in  the  proportion  of  415  to  116,  or 
about  4  to  1  in  both  instances." 

This  compilation  fails  to  give  an  adequate  idea  of  the  ex- 
tent, severity,  and  mortality  of  dysentery  in  Manila.  Al- 
though, unfortunately,  figures  are  not  obtainable,  I  am  con- 
vinced, after  nearly  three  months'  residence  in  Manila,  that 
the  enteric  diseases,  of  which  dysentery  was  the  most  frequent 
and  important,  were  the  chief  causes  of  disability  and  mor- 
tality among  the  land  forces  of  the  American  army.1 

The  disease  appears  in  two  main  forms,  acute  and  chronic 
dysentery.  The  stools  and  intestinal  contents  at  autopsy 
were  scrutinized  for  amebas.  So  far  as  regards  the  acute 
cases  these  organisms  were  absent  or  very  difficult  to  find  in 
the  fresh  stools  and  in  the  intestinal  contents  immediately 
after  death.  In  the  chronic  forms  of  the  disease  ulcers  were 
present  in  the  mucosa  and  submucosa;  the  lesions  were  con- 
fined to  the  large  intestine,  the  coats  of  which  were  greatly 
thickened;  at  times  large  sloughs  of  the  mucous  membrane, 
partly  detached,  were  encountered.     Amebaj  were  commonly 


1  The  studies  on  dysentery  here  recorded  were  made  by  a 
commission  consisting  of  Dr.  L.  F.  Barker  and  myself,  sent  out 
by  the  Johns  Hopkins  University  to  study  the  diseases  prevailing 
in  the  Philippine  Islands.  To  this  commission  were  attached 
Messrs.  Joseph  M.  Flint  and  Frederick  P.  Gay,  who  were,  at  that 
time,  members  of  the  Johns  Hopkins  Medical  School. 


present,  but  were  variable  as  to  actual  occurrence  and  num- 
bers. Large  hepatic  abscesses,  usually  single,  were  encoun- 
tered in  a  number  of  these  cases.  Amebaa  were  not  always 
found  in  the  contents  of  these  abscesses;  sometimes  bacteria 
were  present  alone  or  associated  with  ameba?.  Amelia'  not 
distinguishable,  except  by  the  absence  of  specific  inclusions, 
from  those  in  the  stools  of  human  cases  exist  in  the  dejecta 
of  monkeys  liberated  from  captivity  and  now  at  large  in 
Manila. 

The  morbid  anatomy  of  the  chronic  disease  agrees  in  pari 
only  with  that  of  "  amebic  "  dysentery.  I  shall  draw  atten- 
tion later  to  another  form  of  the  chronic  disease. 

The  pathological  changes  in  the  acute  cases  differ  widely 
from  those  of  the  chronic  affections.  I  shall  now  give  in 
brief  the  condition  of  the  intestines  in  several  cases  of  acute 
dysentery.     The  patients  were  American  soldiers. 

Case  1. — Death  on  the  sixth  day  of  the  disease.  The  entire 
large  intestine  from  the  cecum  to  the  rectum  is  dilated  and 
the  walls  of  the  gut  are  thickened.  The  mucous  membrane  is 
swollen,  its  consistence  is  much  increased  and  the  normal  folds 
are  thrown  into  elevated,  coarse  corrugations.  The  general 
color  of  the  mucous  membrane  is  deep  red,  but  there  are  pn  -cut 
many  brighter  spots  evidently  due  to  hemorrhage.  No  distinct 
false  membrane  is  to  be  made  out,  but  here  and  there  are  scat- 
tered white  elevations,  which,  after  the  intestine  has  been 
washed,  become  more  prominent  and  can  be  removed  only  with 
some  difficulty,  small  defects  in  the  membrane  being  left  behind. 
In  the  fresh  state  ulceration  was  not  made  out,  but  after  the 
washing  referred  to,  there  are  found  in  the  lower  portions  of  the 
sigmoid  flexure  minute,  sieve-like  points,  with  perfectly  sharp 
edges,  representing  defects  which  lead  into  the  submucosa. 
The  smallest  of  these  openings  are  the  size  of  pin-points,  the 
largest  about  2  mm.  in  diameter.  The  contents  of  the  intestine 
showed  no  ameba?. 

Case  2. — Death  on  the  fifth  day  of  illness.  The  small  intes- 
tine, excepting  the  lower  end  of  the  ileum,  which  is  deeply  con- 
gested and  swollen,  shows  no  alteration.  The  serosa  over  the 
large  intestine  is  injected,  but  is  otherwise  normal.  The  large 
intestine  is  much  thickened  and  its  consistence  is  increased. 
On  opening  the  gut  the  contents  are  found  to  be  dark  or  nearly 
black  in  color,  an  appearance  probably  due  to  the  administra- 
tion of  bismuth.  The  mucous  membrane  extending  from  the 
rectum  to  the  ileocecal  valve,  and  beyond  the  valve  in  the  ileum 
for  a  distance  of  4  cm.,  is  congested,  swollen,  and  hemorrhagic. 
Scattered  here  and  there  on  the  surface  are  elevated,  white, 
irregular  points  and  small,  flattened  areas,  which  suggest  a 
pseudo-membrane,  but  which  cannot  be  absolutely  identified  as 
of  such  a  nature.  The  normal  velvety  character  of  the  mucous 
membrane  is  lost.  No  ulceration  can  be  made  out  and  the 
lesions  seem  to  be  chiefly  in  the  mucosa  and  submucosa.  Par- 
ticularly conspicuous  is  the  wide  diffusion  of  the  lesions,  no  part 
of  the  mucous  surface  within  the  limits  defined  having  escaped. 
The  mesenteric  glands  are  congested  and  moderately  swollen. 
Although  ameba?  had  been  found  in  the  evacuations  two  days 
previous  to  death,  they  could  not  be  demonstrated  in  the  intes- 
tinal contents  at  autopsy. 

Case  3. — Death  after  an  illness  of  G  days.  The  large  intes- 
tine is  markedly  dilated  and  the  serous  coat  is  much  injected. 
The  contents  of  the  large  intestine  are  represented  by  a 
grumous,  pink,  pulpy  material.  The  mucous  membrane  is 
swollen  and  hyperemic,  and  presents  a  striking  granular  appear- 
ance due  to  exudate  upon  the  surface;  many  areas  of  hemor- 
rhage are  also  observed.     The  entire  mucosa  of  the  large  intes- 
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tine  is  implicated  in  this  process.  Ulceration  is  qo1  pn  < m 
The  mesenteric  glands  are  swollen,  congested,  and  hemorrhagic. 
The  spleen  is  moderately  enlarged.  Ameba?  were  not  demon- 
strable in  the  intestinal  contents. 

The  three  eases  which  have  heen  selected  do  not  agree  with 
amebic  dysentery  as  hitherto  described.  In  only  one  were 
ainebse  found  in  the  stools,  and  even  then  they  could  not  be 
demonstrated  in  the  intestinal  contents,  obtained  immediately 
after  death,  which  took  place  two  days  after  the  first  exami- 
nation. The  stools  consisted,  as  was  the  rule  in  the  acute 
disease  observed  in  Manila,  of  mucus  and  blood.  The  micro- 
scopical examination  revealed  epithelial  cells,  red  blood-cor- 
puscles, a  moderate  number  of  bacteria  and  many  ameba!. 
On  the  same  day  injections  of  quinin  were  begun,  ipecac 
being  administered  by  the  mouth.  The  note  24  hours  later 
states  that  the  stool  contained  mucus  but  less  blood.  Epithe- 
lial  cells  were  still  present  and  the  bacteria  appeared  in  greatly 
increased  numbers.  No  amebae  could  be  discovered.  Death 
took  place  on  the  day  of  this  examination. 

In  their  pathological  histology  also  the  acute  dysenteries 
differ  from  the  amebic  form.  The  histological  changes  ap- 
pear in  the  mucous  membrane,  submueosa  and  muscularis, 
being  most  marked  in  the  former  situations.  Those  of  the 
mucous  membrane  consist  of  coagulative  necrosis  with  exuda- 
tion of  fibrin  and  polymorphonuclear  cells.  The  fibrinous 
and  cellular  exudate  may  entirely  replace  the  glandular  layer, 
or  here  and  there  a  gland  may  be  preserved.  The  pseudo- 
membrane  is  a  close-meshed  network  of  fibrin  enclosing  multi- 
nuclear,  often  fragmented,  cells.  No  blood-vessels  are  to  be 
distinguished,  but  a  variable  number  of  red  blood-corpuscles 
are  mingled  with  the  exudate  and  lie  free  upon  the  surface. 
The  muscularis  mucosa  is  not  always  distinguishable — indeed 
it  is  frequently  lost  in  the  exudate.  The  submueosa  is  always 
much  altered.  From  the  changes  found  in  it,  it  is  evident 
that  to  them  is  chiefly  due  the  thickening  of  the  gut.  The 
part  most  affected  is  the  layer  next  the  muscularis  mucosa. 
Here  are  found  hemorrhages  of  variable  size,  while  in  the 
interstices  of  the  tissues  some  fibrin  appears.  More  marked. 
however,  are  cellular  accumulations,  which  are  present,  not 
uniformly,  but  in  irregular  areas.  The  deeper  layers  of  the 
submueosa  show  similar  cellular  infiltrations,  although  the 
amount  is  less  striking.  On  the  other  hand,  at  these  levels 
the  quantity  of  fibrin  is  gTeatly  increased  and  hemorrhages 
are  numerous. 

The  character  of  the  cellular  exudate  is  quite  uniform. 
Excluding  the  red  blood-corpuscles,  the  new  cells  consist 
chiefly  of  plasma  cells.  These  are  collected  into  foci,  often 
about  blood-vessels,  veins  and  arteries,  but  sometimes  occur 
in  small  groups  or  singly.  There  can  be  no  doubt  that  these 
are  identical  with  Unna's  plasma  cells;  they  show  the  reticu- 
lated nucleus,  often  placed  eccentrically,  and  the  fine  blue 
granulations  of  cell-protoplasm  in  eosin  and  methylonc-blue 
staining.  As  the  deeper  levels  of  the  submueosa  are  reached, 
hemorrhages  and  fibrin  are  abundant.  The  size  of  the  foci 
of  plasma  cells  gradually  diminishes.  At  the  muscular  border 
they  have  about  disappeared.  Among  the  plasma  cells  a  var- 
iable number  of  eosinophilic  cells  may  be  distinguished. 


In  the  submueosa,  infiltration,  hemorrhage  and  fibrin-form- 
ation take  place  also  beneath  an  intact  or  almost  intact 
mucous  membrane.  The  nature  of  the  cellular  infiltration 
may  be  identical  with  that  already  described,  but  in  addition 
accumulations  of  Lymphoid  cells  may  frequently  be  seen. 
These  exist  in  the  layer  of  the  submueosa  immediately  next 
the  muscularis  mucosae;  the  deeper  cells  resemble  plasma  cells. 

The  blood-vessels  of  the  submueosa  may  be  patent  and  con- 
gested, the  blood  containing  an  excess  of  white  elements;  or 
they  may  show  recent  leucocytic  and  fibrinous  thrombi. 
Hyaline  degeneration  of  the  vascular  walls  was  not  encoun- 
tered. Large  spaces  in  the  submueosa  may  contain  fibrinous 
clots;  these  are  probably  dilated  ami  thrombosed  lymphatic 
vessels. 

The  muscular  coat  shows  only  hemorrhages,  which  may  he 
of  large  size,  although  they  are  usually  smaller  than  in  the 
submueosa.     The  peritoneal  tunic  is  usually  unaltered. 

From  this  brief  description  it  is  evident  that  the  main 
pathological  changes  take  place  in  the  mucous  membrane 
and  submueosa  and  it  is  also  clear  that  the  2  tunics  nm\  lie 
affected  simultaneously  or  the  submueosa  may  suffer  patho- 
logical alterations  without  involvement  of  the  mucosa.  So  Ear 
as  could  be  ascertained  from  the  material  studied,  in  contra- 
distinction to  the  condition  observed  in  "  amebic  "  dysentery, 
ulceration  did  not  begin  in  the  submueosa,  but  any  defect 
which  may  have  occurred  resulted  from  exfoliation  of  the 
necrotic  mucosa  and  the  attached  pseudomembrane. 

It  is  interesting  in  this  connection,  to  emphasize  the  fact 
that  the  polymorphonuclear  leucocyte  plays  a  very  insignifi- 
cant role  in  the  process  of  infiltration  in  the  submueosa. 
whereas  in  the  affected  mucous  membrane  it  is  much  in  evi- 
dence. On  the  other  hand,  the  blood-vessels  of  the  sub- 
mueosa contain  those  cells  in  increased  numbers  and  the 
cellular  and  fibrinous  thrombi  are  rich  in  them.  It  would 
appear,  therefore,  that  these  cells  do  not  leave  the  vessels  in 
the  submueosa  as  readily  as  those  of  the  mucous  membrane. 
That  the  blood-vessels  of  the  submueosa  suffer  great  injury 
from  the  pathogenic  agent  is  shown  by  the  free  hemorrhages 
and  the  fibrinous  exudation. 

Bacteria  are  abundant  in  the  fibrinous  exudation  in  the 
mucous  membrane.  The  chief  varieties  distinguishable  are 
cocci  and  bacilli.  In  specimens  stained  by  Gram's  or  Wei- 
gert's  methods,  large  numbers  of  cocci,  in  short  chains  and 
groups,  can  be  made  out.  In  other  specimens,  stained  in 
Unna's  alkaline  methylene-blue,  besides  the  cocci  many 
bacilli  may  be  seen.  These  are  quite  uniform  in  size;  they 
present  the  morphological  characters  of  the  colon-typhoid 
group,  from  which  they  could  not  be  distinguished  in  sections 
of  tissue.  While  the  Imctcria  are  so  abundant  in  the  necrotic 
mucous  membrane,  diligent  search  failed  to  exhibit  either 
bacilli  or  cocci  in  the  infiltrated  areas  of  the  affecteil  sub- 
mueosa. The  conviction  is  therefore  forced  upon  one  that 
the  lesions  in  the  submueosa  are  toxic  in  origin.  Amebae 
were  not  discovered  in  the  sections. 

The  Bacteriology  of  Philippine  Dysentery. 
In  the  study  of  the  bacterial  flora  of  the  disease  acute  and 
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chronic  cases  were  utilized.  The  methods  of  procedure  varied 
only  slightly  in  different  cases.  The  acutely  ill  being  in  bed, 
the  evacuations  were  collected  in  bed-pans,  which  a  short  time 
before  had  been  carefully  scalded.  The  patients  who  were 
about  the  wards  were  taken  to  the  laboratory,  where  cultures 
could  be  made  immediately  from  the  contents  of  the  rectum. 
The  fatal  cases  were  subjected  to  autopsy  immediately  after 
death.  The  large  gut  at  different  levels  was  burned  through 
with  a  hot  knife,  and  cultures  were  made  before  disturbing 
anj  of  the  viscera.  Plate  cultures  in  agar-agar  were  em- 
ployed. The  average  number  of  plates  made  from  a  single 
case  was  twelve.  The  material  was  mixed  with  bouillon,  so 
as  to  afford  the  advantage  of  a  relatively  large  amount  for 
plating.  It  was  frequently  obtained  from  several  different 
portions  of  the  evacuation  or  from  several  levels  of  the  intes- 
tine. Only  such  plates  as  contained  well-separated  colonies 
were  utilized.  Control  microscopical  examinations  of  the 
evacuations  and  intestinal  contents  were  made.  It  may  be 
mentioned  that  cercomonades  and  trichomonades  were  very 
common  in  the  diarrheal  stools.  They  did  nut  appear  to  be 
of  pathological  significance. 

From  the  separated  colonies,  agar-slant  cultures  were  made. 
The  growths  of  the  pyogenic  cocci  as  well  as  those  of  B. 
pyocyaneus  were  not  pursued  further.  The  former  was  never 
absent,  the  latter  was  rarely  present.  The  bacillary  colonies, 
which  occurred  with  regularity  in  the  acute  disease,  could  be 
distinguished  according  to  two  distinct  types.  Their  proper- 
ties are  as  follows: 

Type  /.—Bacillus  of  the  average  size  of  B.  coli  communis. 
There  is  variation  in  length;  almost  none  in  thickness.  The 
individuals  are  usually  separate;  sometimes  they  are  united  in 
pairs,  but  only  very  rarely  do  they  occur  as  filaments.  The 
ends  are  slightly  rounded.  The  bacillus  shows  moderate 
motility;  Grain's  stain  is  negative. 

Growth  takes  place  upon  all  culture  media  at  the  room 
temperature,  hut  better  in  the  thermostat.  Gelatin  is  not 
liquefied.  The  colonies  resemble  those  of  11.  typhosus,  being 
more  nearly  like  them  when  first  isolated  from  the  dejecta 
than  after  a  period  of  cultivation  outside  the  body.  After 
many  months  of  such  saprophytic  growth  the  colonies  become 
thicker,  exhibit  a  moist  surface  and  are  less  translucent.  The 
strokes  upon  agar-slants  show  a  similar  alteration.  At  first 
the  growth  extends  but  little  laterally,  but  later  on  it  becomes 
3  to  ::  mm.  in  width,  "and  generally  shows  distinct  indenta- 
tions al  th<-  edges.  Upon  gelatin  the  colonies  are  more  deli- 
cate; the  stab  extends  along  the  line  of  puncture  only,  spread- 
ing very  little  at  the  surface  of  the  medium. 

I  'n  potato,  growth  takes  place  along  the  line  of  inoculation 
ami  spreads  beyond.  After  some  days  it  is  a  little  elevated 
and  of  a  pale-brown  tint.  On  unfavorable  potatoes  the  growth 
is  slight,  moisi  and  membranous,  resembling,  except  for  the 
greater  amounts  of  moisture,  that  of  B.  typhosus  when  typical. 

Sugars— glucose,  lactose,  and  saccharose— are  no!  fer- 
mented gaseously.  In  glucose  media  a  moderate  acid  produc- 
tion takes  place. 

Bouillon  is  clouded  diffusely  and  a  sediment  forms.  There 
is  no  production  of  a  pellicle. 


Litmus-milk  assumes,  after  24  to  72  hours,  a  faint  lilac 
tinge.  After  the  lapse  of  from  6  to  8  days  alkali  begins  to  be 
produced,  which  increases  in  amount  until  the  litmus  is  ren- 
dered deep  blue  in  color.     No  coagulation  of  the  milk  ensues. 

Indol  is  not  always  formed.  Even  in  sugar-free  bouillon 
it  may  fail  to  appear,  or  it  may  be  produced  in  small  quanti- 
ties only. 

Suitable  cultures  of  this  organism,  when  tested  for  the 
agglutination  reaction  with  the  blood-serum  of  persons  su tier- 
ing from  dysentery — the  host  of  another  individual — give,  in 
many  cases,  a  positive  result. 

The  bacillus  is  pathogenic  for  the  ordinary  laboratory  ani- 
mals. It  is  abundant  in  the  acute  cases  in  which  it  may  be 
the  predominating  organism;  it  becomes  more  difficult  to  find 
as  the  eases  progress  towards  recovery  or  chronieity.  In  the 
ordinary  chronic  dysentery  of  Manila,  in  which  amebae  are 
commonly  encountered,  it  was  not  found.  It  can  be- culti- 
vated from  the  dejecta  during  life,  and  the  intestinal  contents. 
mucous  membrane  and  mesenteric  glands  in  fatal  cases. 

Type  II.- — Bacilli  which  are  present  in  all  instances.  In 
the  acute  cases  they  may  not  predominate,  being  less  numer- 
ous than  the  members  of  Type  I.  In  all  others  it  is  the  pre- 
dominating bacterium.  The  properties  vary  somewhat,  but 
agree  well  with  those  of  the  group  B.  coli  communis.  The 
main  variations  relate  to  extent  and  rapidity  of  growth  upon 
the  several  culture  media,  the  rapidity  with  which  litmus- 
milk  is  reddened  and  coagulated,  and  the  amount  of  indol 
produced.  The  sugars  are  broken  up  with  the  formation  of 
gas.  The  morphology  is  also  similar  to  that  of  B.  coli;  some 
specimens  are  motile  at  the  end  of  24  hours;  in  others  motility 
was  not  demonstrated. 

In  agglutination  tests  the  results  varied  according  as  the 
blood  of  the  host  or  of  another  individual  was  employed. 
With  that  of  the  host  there  was  frequently  a  reaction  in  low 
dilutions;  with  that  of  another  person  the  reaction  was  rarely 
and  very  inconstantly  obtained.  The  pathogenicity  was  not 
tested  extensively. 

The  practical  operation  of  separating  the  several  kinds  of 
bacilli  which  grew  in  the  plates  was  to  inoculate  glucose-agar 
stab-tubes  from  the  different  colonies.  In  those  tubes  which, 
after  24  hours  at  37°  C.,  showed  no  gas,  the  organisms  were 
likely  to  conform  to  Type  I. 

Before  proceeding  to  the  assumption  that  this  organism  was 
concerned  with  the  production  of  the  intestinal  lesions  of 
dysentery  occurring  in  Manila,  it  was  necessary  to  establish 
its  absence  from  the  stools  of  healthy  persons  and  of  those 
suffering  from  other  diseases.  Strong  presumptive  evidence 
of  its  being  an  unusual  inhabitant  of  the  intestine  of  man 
may  be  gathered  from  the  facts  already  known  concerning  the 
ordinary  intestinal  flora.  But  as  such  observations  would  not 
suffice  for  a  new  region  and  under  new  conditions,  the  or- 
ganism was  searched  for  in  other  persons  who  had  been  in 
close  association  with  those  suffering  from  dysentery  and  also 
in  inhabitants  of  other  parts  of  the  Island  of  Luzon.  The 
organism  was  not  demonstrated  in  healthy  dejecta  or  in 
evacuations  of  persons  (native  Filipinos)  suffering  from  beri- 
beri.    A  further  argument  in  favor  of  its  restricted  distribu- 
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tion  is  furnished  by  its  absence  from  cases  of  chronic  dysen- 
tery or  the  marked  reduction  in  the  numbers  present. 

Pathogenicity. — The  pathogenicity  of  the  bacillus  Type  I 
was  studied,  soon  after  its  isolation,  upon  mice  and  monkeys 
in  Manila,  and  upon  various  animals  in  ibis  country  with  cul- 
tures brought  from  the  Philippines. 

Monkeys. — Subcutaneous  inoculation  gives  rise  to  a  swell- 
ing from  which  the  animal  suffers  no  inconvenience  and 
quickly  recovers.  Monkeys  which  were  given  croton  oil  and, 
after  purging  had  been  established,  10  cc.  of  a  bouillon  cul- 
ture through  a  stomach-tube,  soon  recovered  from  the  effects 
of  the  purge,  and  no  further  results  could  be  noted. 

Mice  are  susceptible  to  subcutaneous  and  intraperitoneal 
inoculations.  Death  takes  place  in  from  24  to  48  hours — 
rarely  after  several  days — the  reaction  varying  according  to 
the  dose  and  the  mode  of  inoculation.  The  site  of  puncture 
shows  edema  and,  in  the  case  of  injections  made  beneath  the 
skin,  a  hemorrhagic  exudate.  Inoculation  into  the  peritoneal 
cavity  gives  rise  to  a  variable  amount  of  faintly  turbid  exu- 
date and  small  white  flakes  of  leucocytes;  the  pleura  contains 
an  excess  of  clear  fluid,  which  is  often  present  also  in  the 
pericardium;  the  serous  vessels  are  injected  and  small  hemor- 
rhages may  occur,  more  especially  in  the  subcutaneous  tissues. 
The  superficial  lymphatic  glands  are  swollen  and  congested 
or  hemorrhagic;  the  spleen  is  enlarged,  the  kidneys  and  ad- 
renal glands  are  congested;  the  lungs  show  a  marked  conges- 
tion and  the  intestines  contain  an  excess  of  glutinous  con- 
tents. Coverslips  from  the  peritoneal  and  pleural  exudates 
show  bacilli,  often  in  large  numbers,  and  polymorphonuclear 
leucocytes.  These  cells  frequently  show  engulfed  bacilli. 
Cultures  prove  a  general  invasion  of  bacilli  with  relatively 
smaller  numbers  of  organisms  in  the  spleen  and  heart's  blood. 

Guinea-pigs  react  in  much  the  same  way  as  mice,  larger 
doses  being  required  to  produce  fatal  results,  while  the  bacilli 
show  less  tendency  to  invade  the  internal  organs.  Subcuta- 
neous injections  cause  a  local  swelling  consisting  of  pus- 
corpuscles,  serum,  and  blood;  the  superficial  lymph-glands 
become  swollen,  and  an  exudate  appears  in  the  peritoneal  and 
more  rarely  in  the  pleural  cavities.  Intraperitoneal  inocula- 
tions give  more  characteristic  results.  Death  took  place  in 
from  1  to  <i  days  depending  upon  the  source  and  amount  of 
the  culture.  The  inguinal  and  axillary  lymphatic  glands  are 
enlarged  and  reddened;  the  peritoneal  cavity  may  contain 
glutinous  fluid  and  floating  whitish  flakes  of  pus-corpuscles, 
or  with  little  fluid,  there  may  be  grayish-white  solid  exudates 
of  considerable  size  over  the  liver,  spleen,  and  intestines. 
The  blood-vessels  are  injected,  the  small  intestines  are  filled 
with  a  soft  glutinous  matter,  ecchymoses  occur  in  the  mucosa 
of  tlie  intestines,  and  the  Fever's  patches  may  lie  swollen  and 
reddened.  If  death  occurs  late  the  swelling  of  the  Peyer's 
patches  may  have  disappeared  and  be  represented  by  the 
"shaven-beard"  appearance.  The  liver  exhibits  areas  of 
Coagulative  necrosis  of  considerable  size;  the  adrenals  and  the 
kidneys  are  congested.  The  pleural  cavity  frequently  con- 
tains an  excess  of  clear  fluid  and  the  lungs  are  mottled.  The 
pericardial  vessels  are  also  injected  and  the  sac  contains  an 
increased   quantity   of  clear  fluid.     The   distribution   of  the 


bacilli  varies.  With  moderately  virulent  cultures  they  occur 
only  in  the  local  exudates  in  peritonea]  and  pleural  cavities. 
In  rare  instances,  indeed,  they  may  disappear  even  from  the 
abdominal  cavity,  be  greatly  reduced  in  numbers,  absent  from 
the  internal  organs  and  blood  or  occur  there  in  very  small 
numbers.  This  disappearance  may  have  taken  place  when 
death  has  occurred  as  early  as  24  hours  after  inoculation. 
Larger  doses  or  intensified  cultures  give  rise  to  a  moderate 
invasion  of  the  blood  and  organs.  If  the  autopsy  on  these 
animals  is  delayed,  especially  in  warm  weather,  an  increase  of 
bacilli  in  the  lib md  rapidly  takes  place,  so  that  erroneous 
results  may  be  obtained.  Within  the  local  exudates  the1  bacilli 
are  surrounded  by  capsules  and  are  often  contained  within 
polymorphonuclear  leucocytes.  The  bacilli  can  also  bo  cul- 
tivated from  the  fluid  portions  of  the  intestinal  contents. 
The  ingestion  of  cultures  gives  rise  to  no  results  unless  the 
stomach-contents  are  first  neutralized;  in  the  latter  case  death 
may  occur;  the  small  intestine  is  hyperemic;  the  contents  are 
hemorrhagic  and  mucoid  and  the  bacilli  can  be  cultivated 
from  them. 

The  rabbit  usually  responds  with  a  localized  swelling  at  the 
site  of  the  subcutaneous  injection,  from  which  the  animal 
usually  recovers.  When  the  injection  results  fatally  the  local 
infiltration  resembles  that  in  the  guinea-pig.  being,  however, 
more  marked  than  in  that  animal. 

Gats  also  succumb  to  subcutaneous  injections.  Feeding 
alone  produces  no  result.  If,  however,  croton  oil  be  first 
administered  and  the  culture  be  then  introduced  into  the 
stomach,  diarrhea  sets  in,  the  bacillus  is  recoverable  from  the 
dejections  and  death  may  result.  In  the  last  case  the  mucosa 
of  the  large  intestine  is  hyperemic  and  secrete-  an  excess  of 
mucus.  The  dog  may  succumb  to  simple  feeding  of  the  cul- 
tures. In  positive  instances  diarrhea  sets  in.  the  appetite  is 
lost  and  death  may  take  place  in  ."">  or  (i  days.  The  mucous 
membrane  of  the  intestine  is  hyperemic:  hemorrhages  occur. 
and  the  cavity  of  the  gut  contains  a  great  excess  of  mucus 
from   which  the  bacillus  may  be  recovered. 

The  dead  cultures  are  also  toxic.  Certain  results  of  the 
inoculations  into  guinea-pigs  suggest  that  the  fatal  effects 
are  due  to  a  toxic  agent  rather  than  to  an  infection  per  se. 
Cultures  killed  by  exposure  to  temperatures  of  60  ( '.  lor  from 
15  to  20  minutes  are  still  active.  In  the  course  of  certain 
immunization  experiments  one  of  the  goats  of  a  series  suc- 
cumbed to  inoculation  with  dead  cultures.  On  November 
22,  30  CC.  of  a  bouillon  culture,  killed  by  healing  to  60  ('.. 
were  given  under  the  skin  of  the  shoulder.  Considerable 
induration  developed  at  the  site  of  inoculation;  diarrhea  set 
in,  from  which  the  animal  seemed  to  recover.  On  November 
29,  a  second  injection  of  20  cc.  of  the  culture  was  given;  on 
the  next  morning  the  animal  was  dead.  The  aiilo/isi/  showed 
edema  over  the  site  of  inoculation.  The  nates  were  covered 
with  thin,  partly  dried  fecal  matter.  The  mucous  membrane 
of  the  gut  was  hyperemic  and  presented  numerous  puhetiform 
hemorrhages. 

Dead  cultures  injected  into  rabbits  and  guinea-pigs  cause; 
(I)  elevation  of  temperature;  (2)  symptoms  of  intoxication 
(especially  in  guinea-pigs)   which  may  come  on   within  two 
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or  three  hours  after  the  injection;  and  (3)  in  rabbits,  rapid 
j  with  a  localized  and  decreasing  swelling;  in  guinea- 
pigs,  similar  phenomena  or  death  in  a  few  hours  or  after  4 
i.)  6  weeks.  In  the  last  instance  the  animals  show  great 
emaciation.  In  the  case  of  those  that  have  recovered  from 
the  immediate  results  of  the  injection  agglutinating  proper- 
T  tin'  bacilli  appear  in  the  blood. 
Has  tli  is  Bacillus  oren  Found  in  other  Epidemics  of  Dysen- 
teryf — If  the  bacillus  described  is  of  significance  in  the  etiol- 
ogy of  dysentery  it  must  occur  with  regularity  in  the  disease. 
Whether  or  not  it  will  be  found  to  have  the  distribution  that 
is  necessary  in  order  to  establish  this  relationship,  can  only  be 
determined  from  studies  carried  on  in  widely  different  places 
and  in  all  forms  of  the  disease.  That  the  bacillus  is  identical 
with  the  organism  obtained  by  Shiga  in  the  epidemic  of  dysen- 
tery which  prevailed  in  Japan,  there  can  be  no  reasonable 
doubt.  In  morphological,  cultural,  and  pathogenic  character- 
istics the  two  organisms  are  indistinguishable. 

Through  the  courtesy  of  Dr.  J.  H.  Musser  1  have  been 
enabled  to  study,  bacteriologically  and  pathologically,  a  case 
of  chronic  dysentery  contracted  during  the  Spanish  war  in 
Porto  Rico.  The  patient,  a  soldier,  entered  the  hospital  of 
the  University  of  Pennsylvania  in  December,  1899.  His 
dysentery  dated  back  some  months;  the  movements  were  fre- 
quently examined  for  amebae  with  negative  results.  A  brief 
abstract  of  the  autopsy  protocol  is  as  follows: 

The  body  is  that  of  a  greatly  emaciated  man  about  35  years 
old.  Dorsal  decubitus.  The  peritoneal  cavity  contains  a 
small  amount  of  reddish  fluid.  The  colon  is  thickened,  and  in 
the  peritoneal  surface,  especially  along  the  sigmoid  flexure, 
shows  dark  points  and  lines  of  discoloration.  The  rectum 
and  sigmoid  flexure  are  contracted;  the  transverse  colon,  on 
the  other  hand,  is  dilated.  The  mucosa  of  the  large  gut  is 
thickened  throughout;  in  addition  there  are  small,  recent 
hemorrhages  into  its  substance.  There  is  no  pronounced 
ulceration;  the  mucous  membrane  presents  a  granular  aspect; 
there  are  superficial  areas  denuded  of  epithelium,  and  others, 
which  are  slate-colored  and  show  dark  pigmentation.  The 
submucosa  is  not  especially  thickened  except  in  the  lower  part 
of  the  gut,  where  there  is  much  contraction.  The  mucous 
membrane  of  the  transverse  colon  is  edematous;  the  cecum 
is  less  affected  than  the  colon,  while  the  small  intestine  has 
entirely  escaped.  No  pseudo-membrane  is  present  except 
upon  a  small  portion  of  the  lower  parts  of  the  sigmoid  flexure. 
The  bacteriological  examination  made  from  the  contents 
of  the  hepatic  and  sigmoid  flexures  gave  growths  in  which 
the  two  general  types  of  bacilli  already  described  were  con- 
tained. The  predominating  form  agreed  with  Type  II  (B.  coli 
communis  group);  in  addition,  there  were  colonies  of  an  or- 
ganism which  in  morphological,  cultural  and  pathogenic  char- 
acters, and  in  the  agglutination  reaction,  corresponded  with 
the  variety  of  bacilli  represented  by  Type  I.  The  histological 
appearances  in  this  ease  differ  from  those  in  the  acute  disease 
and  equally  from  those  of  the  amebic  variety.  The  changes 
are  found  more  particularly  in  the  mucosa  and  submucosa  and 
represent,  it  would  appear,  a  later  stage  in  the  course  of  the 
acute  disease.     Before  describing  the  other  changes  it  should 


be  mentioned  that  a  striking  feature  in  the  case  is  the  con- 
gestion in  the  mucosa,  submucosa  and  muscularis.  Numerous 
large  veins,  distended  with  blood,  occupy  the  field  of  the 
microscope.  Whether  these  vessels  are  newly  formed  cannot 
be  stated  positively;  but  they  certainly  are  many  times  larger 
than  any  preexisting  vessels  normally  met  with  in  the  same 
situations.  In  a  few  places  the  surface  of  the  mucosa  shows 
a  necrosis  of  the  hyaline  or  coagulative  variety,  there  being 
no  appearances  of  exudative  fibrin  in  these  areas.  These  ne- 
croses do  not  include  the  entire  thickness  of  the  mucous 
membrane,  but  cap  superficial  foci.  There  can  be  no  doubt 
that  this  tissue-death  indicates  an  exacerbation  of  the  acute 
disease,  with  which,  indeed,  the  great  congestion  may  be  par- 
tially associated. 

The  chief  and,  as  I  take  it,  characteristic  changes  in  this 
stage  of  the  disease  are  proliferative  in  character.  The 
mucous  membrane  is  not  markedly  altered  in  volume.  Its 
structure  is,  however,  greatly  modified.  Very  few  glandular 
crypts  remain.  The  membrane  is  represented  by  a  mass  of 
spindle  and  epithelioid  cells  together  with  a  reticular  and 
coarser  intercellular  network,  enclosing  the  remains  of  the 
crypts  of  Lieberkuhn.  The  submucosa,  also,  shows  a  new 
growth  of  tissue,  in  which,  however,  appear  much  more  ad- 
vanced changes.  The  submucosa  is  composed  of  dense,  almost 
hyaline,  and  structureless  tissue,  taking  a  vivid  eosin  stain  and 
enclosing  foci  of  epithelioid  cells.  The  hardening  and  distor- 
tion of  the  gut  were,  doubtless,  caused  by  this  new  growth  of 
tissue  and  its  subsequent  contraction.  The  dilated  blood- 
vessels, mentioned  above,  occupy  a  prominent  place  in  this 
coat.  A  variable  number  of  lymphoid,  plasma,  and  eosino- 
philic cells  occur,  especially  about  the  veins. 

The  muscular  coat  is  also  the  seat  of  a  multiplication  of 
connective-tissue  cells,  which  is  shown  by  the  masses  of  epithe- 
lioid cells  separated  by  nrascle-fibers,  as  well  as  an  increase  in 
foci  of  the  fibrous  tissue. 

Blood-pigment  is  present  both  in  the  muscular  and  the 
subperitoneal  coat. 

The  careful  bacteriological  studies  in  Egyptian  dysentery, 
made  by  Kruse  and  Pasquale,  contain  numerous  references 
to  typhoid-like  bacteria.  Critical  examination  shows  the 
majority  to  belong  to  the  groups  of  B.  coli  communis.  The 
typhoid  characteristics  depend  merely  on  cultural  resem- 
blances— most  marked  in  growths  on  agar-agar.  Fermenta- 
tion and  their  effects  upon  milk  eliminate  the  suspicion  that 
they  may  be  typhoid  bacilli,  or  the  organism  obtained  by 
Shiga  in  Tokyo,  or  by  myself  in  Manila.  Still  other  examples 
of  bacilli,  similar  to  and  possibly  identical  with  B.  dysenteriae 
(Shiga),  have  been  found  in  dysentery,  though  they  are  not 
suspected  of  standing  in  any  etiological  relation  to  it.  Pan- 
sini  studied  4  cases  of  abscess  of  the  liver,  3  of  which  followed 
dysentery.  The  bacilli,  which  were  isolated,  resembled  B. 
typhosus — indeed,  Pansini  could  not  distinguish  between  the 
two  series.  Babes  also,  although  only  in  a  single  instance, 
isolated  such  an  organism  from  a  case  of  dysentery. 

Since  the  publications  of  Shiga's  studies,  Escherich  and 
Celli  have  both  attempted  to  show  that  the  organisms 
obtained  from  their  respective  epidemics  of  dysentery  are 
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identical  with  the  B.  dysenteriae.  In  both  cases  they  have 
proceeded  upon  the  false  assumption  that  Shiga's  micro- 
organism was  a  variety  of  B.  coli  communis,  whereas,  in  point 

of  fact,  it  is  much  more  nearly  related  in  its  cultural  and 
physiological  properties  to  B.  typhosus. 

The  question  naturally  arises.  In  what  ways  docs  it  differ 
from  I!,  typhosus?  Comparison  of  the  Eberth-Gaffky  and 
Shiga  bacilli  show  the  criteria  of  difference  to  be  by  no  means 
numerous.  The  main  features,  however,  are  as  follows:  The 
latter  shows  less  marked  motility  when  first  isolated  and  a 
tendency  to  lose  motility  rapidly  in  artificial  cultivations;  it 
displays  a  more  uniform  generation  of  indol;  after  a  brief 
preliminary  acid  production  in  milk  it  gives  rise  to  a  gradually 
increasing  alkalinization;  it  is  inactive  to  blood-serum  from 
typhoid  cases;  but  reacts  with  serum  from  dysenteric  cases  to 
which  B.  typhosus  does  not  respond. 

The  Agglutination  Test. — While  the  absolute  value  of  this 
test  in  determining  the  specificity  of  bacteria  may  be  open  to 
doubt,  its  use  in  differentiation  is  now  unquestioned.  Un- 
doubtedly there  are  limits  to  its  usefulness,  and  experience 
(gained  especially  in  typhoid  fever)  has  shown  that  the 
changes  upon  which  the  property  of  the  blood-serum  depends 
for  its  evolution  in  certain  instances  may  fail  to  take  place. 
The  tests  in  the  case  of  the  bacillus  isolated  in  Manila  were 
made  at  the  time  with  blood  obtained  from  acute  and  chronic- 
cases  of  dysentery,  occurring  there  and  in  the  surrounding 
country.  For  carrying  out  the  tests  the  blood  was  obtained 
in  capillary  tubes  from  the  lobe  of  the  ear  of  the  living,  ami 
in  larger  quantities  directly  from  the  cavities  of  the  heart  by- 
means  of  sterilized  pipettes  from  the  fatal  cases  of  dysentery. 
The  tests  were  made  under  the  microscope  and  by  growing 
the  organisms  in  mixtures  of  bouillon  and  blood-serum.  After 
our  return  to  this  country,  the  blood-serum  from  the  case  of 
Porto-Rican  dysentery  was  employed  and  gave  positive  re- 
sults. Through  the  courtesy  of  Assistant  Surgeon  Craig, 
stationed  at  the  Presidio  at  San  Francisco,  I  obtained  capillary 
tubes  tilled  with  blood  taken  from  convalescents  and  other 
soldiers  suffering  from  chronic  dysentery  acquired  in  the 
Philippines.  The  present  status  of  the  agglutination  reac- 
tion may  be  summed  up  as  follows: 

Positive  results  were  obtained  with  cases  definitely  known 
to  have  been  infected  with  the  microorganism  in  question. 
The  results  obtained  from  the  blood  derived  from  chronic 
dysentery  were  more  variable.  Dr.  Osier  has  written  me  of 
his  experience.  In  several  cases  of  amebic  dysentery  which 
have  come  under  his  charge  in  the  Johns  Hopkins  Hospital. 
the  blood-serum  failed  to  produce  the  reaction  with  the 
bacillus  obtained  in  Manila;  in  one  case  of  the  Porto-Rican 
disease  a  positive  reaction  was  given. 

The  above  results  tend  to  emphasize  the  distinction  of  types 
of  dysentery  occurring  in  the  tropics.  They  further  tend  to 
confirm  the  possibility  that  the  acute  dysenteries  are  caused 
by  B.  dysenteric.  To  what  extent  the  organism  is  concerned 
with  the  production  of  chronic  dysentery  remains  to  be  estab- 
lished. That  we  must  recognize  a  chronic  form  of  tropical 
dysentery  that  is  not  in  its  entire  course  associated  with  the 
presence  of  aruebas  in  large  numbers,  and  that  possesses  totally 


different  pathological  lesions,  is  certain.  I  am  inclined  to 
the  opinion  that  this  type  is  not  the  commonest  form  of 
chronic  tropical  dysentery,  and  that  it  is  less  frequent  than 
the  amebic  type.  As  it  appears  to  be  the  form  that  gives  a 
positive  serum  reaction  with  B.  dysenteric,  its  extent  and 
distribution  may  now  be  open  to  investigation. 

Bearing  directly  upon  these  considerations  are  the  results 
of  Lieutenant  Strong's  studies  continued  after  our  departure 
from  Manila.  He  writes:  "After  you  left  we  had  a  large 
number  of  acute  cases  of  dysentery.  It  seems  certain  that 
this  form,  which  we  have  begun  to  speak  of  as  acute  infectious 
dysentery,  is  independent  of  ameba?.  I  have  now  records  of 
14  cases  (not  all  were  fatal)  which  I  studied  bacteriologically. 
From  the  stools  in  all  of  these,  there  has  been  obtained  a 
bacillus  which  agrees  with  the  organism  obtained  by  you. 
I  have  also  obtained  the  organisms  from  the  mesenteric  glands 
in  three  fatal  cases.  In  one  case  of  acute  dysentery  with 
secondary  acute  fibrinous  peritonitis  I  obtained  it  from  the 
exudate.  The  agglutination  reaction  is  not  invariable. 
Amebaa  were  never  demonstrable  in  any  of  these  14  cases. 
On  the  other  hand,  in  every  case  with  certain  anatomical 
lesions  we  always  find  the  amebse.  In  some  cases  of  dysentery 
in  which  the  ameba?  were  absent  and  the  bacilli  present,  that 
have  lasted  four  to  five  weeks  (one  case  lasted  nearly  two 
months)  and  then  resulted  fatally,  we  see  a  continuation  of 
the  same  process  that  is  observed  in  the  acute  fatal  cases. 
The  lesions  are  those  of  necroses  of  the  mucous  membrane 
and  induration  of  the  gut." 

Pn  tective  Inoculation  and  Scrum  Therapy.- — It  is  not  un- 
reasonable to  hope  that  with  the  discovery  of  the  specific 
cause  of  dysentery,  particularly  if  it  proves  to  be  a  bacterium 
capable  of  being  artificially  cultivated,  means  will  be  found 
by  which  protective  inoculation  may  be  carried  out  with 
effect  and  safety.  The  fundamental  conditions  underlying 
such  immunization  are  now  fairly  established,  and  two  genera] 
methods  of  accomplishing  such  results  are  open  to  investiga- 
tion. In  the  first  place,  an  active  immunization  may  be 
achieved  through  the  use  of  cultures  of  a  determined  grade 
of  activity;  in  the  second  the  serum  of  animals  may  be  em- 
ployed either  as  a  therapeutic  agent  or  to  provide  a  passive 
immunity. 

It  has  been  found  possible,  through  tlm  n-i-  of  cultures 
destroyed  by  heat  or  flu-  addition  of  chemical-  (tricresol),  to 
protect  small  animals  from  subsequent  inoculations  with 
virulent  bacilli.  Larger  animals,  such  as  the  goal,  when 
treated  Brsl  h  ith  the  dead  and  afterwards  with  the  living  cul- 
tures, develop  a  gradually  increasing  resistance  to  the  inocu- 
lations; their  blood-serum  assumes  highly  agglutinating  qual- 
ities for  the  bacillus,  and  coincidentally  acquires  protective 
and  healing  properties.  My  own  experiments  relating  to  Ibis 
topic  have  been  carried  out  on  small  animals  only.  Shiga, 
has,  however,  been  able  to  tesl  the  serum  upon  human  eases. 
Dr.  Eldridge'  in  his  report  gives  the  following  figures:  If 
to  November  1,  1899,  Shiga  had  treated  with  the  serums  in 
LS98  in  Laboratory  Hospital,  65  cases,  death-rate  9  per  cent; 
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in  1899  in  Laboratory  Hospital,  91  eases,  death-rate  8  per 
cent;  in  1809  in  Hirowo  Hospital,  110  eases,  death-rale  13 
per  cent.  During  the  same  period  of  1899  there  were  under 
ordinary  treatment  at  Tokyo:  at  Honjo  Hospital,  166  eases, 
death-rate  37.9  per  cent;  at  Hirowo  Hospital.  53  cases,  death- 
rate  37.7  per  cent;  at  Komogome  Hospital,  398  cases,  death- 
rate  34.6  per  cent;  in  private  houses,  1119  cases,  death-rate 
28.5  per  cent. 

I  should,  however,  expect  greater  benefit  from  a  species  of 
vaccination,  especially  to  those  exposed  to  the  endemic  or 
endemo-epidemic  dysentery  of  the  tropics.  The  encouraging 
results  of  the  injections  of  the  dead  bacilli  of  Asiatic  cholera 
and  typhoid  fever  render  justifiable  the  use  of  a  similar  pro- 
cedure in  persons  exposed  to  dysentery.  The  practical  details 
of  such  inoculations  will,  of  course,  be  established  only  after 
trials,  preferably  upon  human  beings  who  are  anxious  to  sub- 
mit to  this  method  of  treatment.  I  have  found  it  possible  to 
prepare  cultures  which  after  being  killed  possess  a  definite 
degree  of  toxicity  for  guinea-pigs.  The  only  example  of  an 
experiment  upon  man  yet  available  is  that  performed  by 
Shiga,  who  directed  that  about  -fa  of  an  agar-culture,  sus- 
pended in  bouillon  and  killed  by  heat,  should  be  injected  into 
the  subcutaneous  tissues  of  his  back.  The  immediate  results 
of  the  injection  were  pain  in  the  head,  slight  chill  and  fever, 
and  local  infiltration.  After  five  or  six  days — the  symptoms 
having  in  the  interim  entirely  disappeared,  except  for  some 
slight  swelling — this  area  of  infiltration  increased  and  called 
for  incision.  The  subcutaneous  tissues  were  found  thickened, 
indurated,  and  infiltrated  with  pus,  which  was  sterile  to  cul- 
tures. The  local  lesion,  similar  to  those  in  animals,  was,  it  is 
thought,  produced  by  the  toxic  substance  contained  within 
the  dead  bodies  of  the  bacteria.  Immediately  after  incision, 
all  disagreeable  symptoms  subsided  except  the  local  infiltra- 
tion, winch  disappeared  gradually. 

If  ibis  experiment  can  be  taken  as  an  index,  the  poison  of 
15.  dysenterise  is  more  active  than  the  analogous  substance 
contained  in  the  bodies  of  the  typhoid  and  Asiatic  cholera 


organisms.  This  objection,  if  true,  could  be  eliminated  by 
dosage,  or,  if  necessary,  by  combining  the  vaccine  with  im- 
mune-serum, as  has  recently  been  recommended  by  the  Ger- 
man Plague  commission  in  carrying  out  the  inoculations  with 
the  Plague  bacilli.  Shiga's  blood-serum,  10  days  after  the 
injection,  showed  active  agglutination  of  the  bacilli. 

An  interesting,  if  somewhat  disagreeable  accident,  was  ex- 
perienced by  one  of  the  laboratory  assistants  in  Baltimore. 
In  studying  the  acid  production  of  the  Manila  bacillus  a  small 
quantity  of  fluid  culture  was  aspirated  into  the  mouth.  The 
culture  was  expectorated  and  the  mouth  rinsed  with  a  weak 
carbolic-acid  solution.  Notwithstanding  this  precaution  a 
severe  diarrhea,  with  bloody  and  mucous  stools,  pain  and 
tenesmus  developed  within  48  hours.  I  was  in  Philadelphia 
at  the  time  and  the  scientific  ardor  of  the  patient  was  so 
greatly  depressed  as  a  result  of  his  discomfort  and  suffering 
that  cultures  were  not  made  from  the  dejections,  nor  was  I 
notified  of  the  accident  until  several  weeks  afterwards. 

Very  little  remains  for  me  to  say  at  this  time.  It  is  only 
natural  to  ask  whether  the  foregoing  considerations  justify 
a  belief  in  a  specific  organism  of  dysentery.  My  own  sense 
is  against  that  belief,  although  it  must  be  conceded  that  the 
varieties  of  the  disease  are  fewer  than  the  clinical  and  patho- 
logical-anatomical conceptions  of  the  time  would  lead  one  to 
suppose.  Excluding  the  sporadic  cases,  which  need  a  much 
closer  bacteriological  study  than  has  been  yet  accorded  to 
them,  it  is  entirely  possible  that  two  specific  organisms  may 
be  responsible  for  the  epidemic  and  endemic  diseases  per  se. 
I  think  that.  I  have  shown  that  tropical  dysentery  consists  of 
a  bacillary  and  an  amebic  form,  separable  in  their  early  and 
their  later  stages  by  their  clinical  histories,  their  etiology  and 
pathological  anatomy.  It  is  important  to  know  whether  the 
epidemic  disease  is  more  uniform  in  its  causation  and  patho- 
logical anatomy.  The  studies  of  the  Japanese  disease  by 
Shiga  are  highly  suggestive  of  this  interpretation,  but  addi- 
tional observations  will  be  required  before  we  can  accept  as 
final  his  conclusions. 


A  CONTRIBUTION  TO  THE  STUDY  OF  THE  ANATOMY  AND  PHYSIOLOGY  OF  THE 

PROSTATE  GLAND,  AND  A  FEW  OBSERVATIONS  ON  THE 

PHENOMENON  OF  EJACULATION. 

By  Geo.  Walker,  M.  D., 
Chief  of  Surgical  Clinic,  Johns  Hopkins  Hospital  Dispensary,  Baltimore. 


It  is  not  the  purpose  of  this  paper  to  go  into  the  complete 
anatomy  and  physiology  of  the  prostate  gland;  but  to  dis- 
cuss some  points,  in  relation  to  its  finer  histological  struc- 
ture, which  have  not  hitherto  been  clearly  elucidated. 

Review  of  the  literature. — In  the  literature  many  papers 
have  appeared  from  time  to  time,  but  the  ones  that  show 
exact  investigation  are  strikingly  sparse.  In  most  of  the 
various  works  on  histological  anatomy  the  descriptions  are 


short,  superficial,  and  in  not  a  few  inaccurate.  By  Henle," 
Kolliker."  Sappey,"  and  L.  Testut,"  much  more  detailed,  and 
better  accounts,  are  given. 

Home.  "  in  1806,  announced  the  discovery  of  a  third  lobe, 
posteriorly,  between  the  two  lateral  ones.  For  many  years 
this  view  was  accepted  by  all  the  English  anatomists,  but 
denied  by  the  French.  Later,  Thompson,"  in  1857 ,  made 
some  careful  examinations  of  a  large  number  of  cadavers;  and 
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arrived  at  the  conclusion  that  it  is  only  occasionally  present. 
and  does  not  deserve  the  name  of  a  third  lobe.  Recently, 
these  observations  have  been  confirmed  by  Griffiths. 

Pettigrew,"0  Bell,  Sabatier,™  and  Shaw"  have  described  the 
gross  structure  and  muscular  arrangement,  with  varying  de- 
grees of  exactness;  but,  unfortunately,  their  accounts  by  no 
means  agree. 

The  embryology  has  been  studied  by  Tourneux '"  and 
Mihalcovicz;  "'  and  the  evolution,  in  dog  and  man.  by  Reg- 
nauld." 

In  Riidinger's38  monograph  very  good  observations  are 
given  on  the  caput  gallinaceuin  and  prostatic  glandular  sub- 
stance, but  the  stroma  is  rather  superficially  treated. 

Stilling"  has  made  a  careful  study  of  the  cellular  elements 
in  rabbits  and  man.  with  reference  to  the  origin  of  the  concre- 
tions. He  observed  the  organ,  before  and  after  coitus,  and 
at  different  seasons  of  the  year. 

Langerhans  '"*  gave  the  best  account,  up  to  that  time  (is;  i ). 
of  the  glandular  tissue  in  man. 

Svetlin"  made  a  series  of  investigations,  in  order  to  estab- 
lish definitely  the  exact  number  of  duets.  He  found  after  the 
examination  of  numerous  adult  glands  that  the  number 
varied  between  fifteen  and  thirty-two. 

The  work  of  Griffiths  is  well  known,  and  is  probably  the 
most  practical  that  has  been  done  on  the  gland.  He  has 
busied  himself  more  especially  with  the  changes  that  occur 
at  different  seasons,  at  different  ages,  and  after  various  opera: 
tions. 

In  the  writings  of  Oudemans"  and  Disselhorst,"  very  good 
general  descriptions  of  the  gland  are  found;  but  the  scope  of 
the  work  was  too  broad  to  permit  a  minute  histological 
investigation. 

The  opinions  regarding  the  organ  as  a  gland  are  very  di- 
verse. Thus  Ellis 10  says  its  chief  office  is  muscular,  and 
he  thinks  the  term  "'gland*'  should  be  abolished. 

Handfield  Jones '"  is  of  the  opinion  that  it  should  be  looked 
on  as  an  aggregation  of  scattered  tubules,  rather  than  a  gland 
proper. 

Harrison "  acknowledges  the  existence  of  the  glandular 
substance,  but  holds  practically  the  same  view  as  Ellis. 

Henle,  Kolliker,  and  Sappey  give  prominence  to  its  glan- 
dular nature;  while  Stohr/"  Orth,*"  and  many  others  state 
that  the  organ  is  largely  muscular. 

Griffiths  affirms  that  its  chief  function  is  glandular,  and 
that  it  is  entirely  connected  with  the  sexual  organs. 

Material  used.  The  research  was  made  on  specimens  ob- 
tained from  man,  the  dog.  cat,  swine,  mole,  hedgehog,  bull 
and  hamster.  Most  of  the  work  was  done  on  the  dog,  as 
human  material  could  not  be  obtained  of  sufficient  freshness 
to  permit  of  a  study  of  the  finer  histology.  Comparison  has 
convinced  me  that  no  great  difference  exist.-  between  them. 
In  man,  the  glands  were  examined  in  the  adult,  new-born  and 
embryo:  in  the  dog,  in  all  stages  of  development;  in  the  cat, 
full-grown  and  new-born;  in  swine,  full-grown,  castrated,  and 
embryo;  in  the  hedgehog,  full-grown,  half -grown,  and  embryo; 


in  the  bull,  mole  and  hamster  only  full-grown  animals  were 
utilized. 

Method  and  technique. — The  glands  of  the  animals  were 
taken  immediately  after  death,  and  fixed  in  the  following 
fluids:  Zenker's,  Herman's,  Eleniming's,  van  Gehuchten's; 
alcohol  in  various  strengths;  formalin  h'f,  and  10^;  sublimate 
1$,  5$  and  concentrated;  osmic  acid,  both  by  injection  and 
maceration;  diverse  combinations  of  picric  acid,  formalin, 
and  alcohol;  acetic  acid,  sublimate,  and  picric  acid;  subli- 
mate and  osmic  acid;  chromic  acid;  and  lastly  a  mixture  of  3^ 
pot.  bichrom.  and  5$  acetic  acid. 

The  best  cell  fixation  was  obtained  by  Flemming's  solution, 
•V,  sublimate,  and  the  mixture  of  3r/,  pot.  bichrom.  and  .Vt 
acetic  acid.  This  last  named  gave  a  very  beautiful  cell  outline 
and  protoplasmic  preservation,  which  equaled,  in  every  re- 
spect, Flemming's.  The  best  preservation  of  the  muscle  was 
obtained  by  5$  sublimate,  Zenker's  fluid,  and  5$  to  7$  forma- 
lin; and  the  best  connective  tissue  in  alcohol,  5$  and  con- 
cern sublimate,  and  a  mixture  of  alcohol  and  sublimate. 

The  glands  were  all  imbedded  in  paraffin,  and  cut  in 
varying  degrees  of  thinness;  from  2  to  20  mm.  For  a  study 
of  the  cells,  2  to  4;  for  connective  tissue  by  the  digestion 
method,  4  to  6;  for  elastic  tissue,  12  to  20;  for  muscle,  18 
to  20. 

Transverse  and  longitudinal  serial  sections  were  made  in 
the  new-born  child,  in  the  half-grown,  and  new-born  dog. 
Transverse,  in  the  adult  cat,  full-grown,  half-grown  and 
embryo  hedgehog,  and  embryo  swine. 

All  the  approved  staining  agents  were  tried,  with  varying 
degrees  of  success.  The  one  found  to  give  the  clearest  defi- 
nition of  nucleus  and  protoplasm  was  Heidenhain's  iron- 
hamiatoxylin,  alone,  and  eounterstained  with  a  1$  aqueous 
solution  of  rubin.  In  several  instances  a  very  beautiful  nu- 
cleus was  obtained  by  gentian  violet,  after  osmium  fixation; 
but  no  satisfactory  result  could  be  had  with  thionin. 

For  the  muscle  Van  Gieson's  picrofuchsin  method  was  em- 
ployed. Many  consider  this  a  very  delusive  and  unsatisfac- 
tory stain,  but  I  found  quite  the  contrary  to  be  true.  Tissues 
fixed  in  Zenker's,  alcohol,  formalin,  and  sublimate,  stain 
well;  osmium  preparations  and  specimens  that  have  lain  for 
a  long  time  in  chrome  solutions  take  it  poorly.  After  a 
method  of  Dr.  Hoehl,  I  usually  applied  an  aqueous  solution, 
of  1#  iod.  kal.  and  0.5$  iodine,  previous  to  staining.  This  is 
a  very  important  addition,  and  enables  one  to  get  a  good 
result,  where  the  picrofuchsin  would  hardly  tinge  the  sec- 
tion. The  connective  tissue  showed  with  greatest  distinct- 
ness in  specimens  fixed  in  a  mixture  of  picric  acid,  formalin 
and  alcohol.  The  staining  will  be  discussed  under  the  con- 
nective tissue. 

The  work  was  done  in  the  laboratory  of  Prof.  Dr.  Spaltc- 
holz:  for  whose  great  kindness  and  efficient  help  let  me  here 
express  my  heartiest  and  most  sincere  thanks.  Also  to  Pro- 
fessor His  for  materials  given,  and  for  the  use  of  his  micro- 
scopic sections.  To  Dr.  Hoehl  thanks  are  also  due,  for 
showing  me  the  method  of  digestion,  and  for  various  points 
in  staining. 
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The  Position  and  Abbangement  of  the  Muscular 
Elements. 

On  a  superficial  examination  of  the  prostatic  muscle,  one 
sees  a  complicated  network,  of  crossing  and  recrossing  fibers, 
without  apparent  order  or  regularity;  and  it  is  only  after  a 
careful  study  of  a  number  of  serial  sections,  made  from  the 
gland  in  various  stages  of  development,  that  a  correct  idea  of 
their  position  and  direction  can  be  obtained.  It  must,  there- 
fore, be  owing  to  this  cause,  that  these  various  contradictory 
statements  are  found  in  the  literature  of  this  subject. 

Review  of  the  literature. — The  internal  sphincter  of  the  Mad- 
der is  spoken  of  by  most  anatomists  as  a  thickening  of  the 
circular  coat  around  the  neck  of  that  viscus.  Others,  Guth- 
rie,3" Taylor,30  Bedford,30  Hancock,30  and  lately  Griffiths," 
deny  the  existence  of  any  such  thickening,  and  assert  that 
there  is  no  real  sphincter. 

Pettigrew30  recognized  no  directly  circular  fibers,  and 
thought  that  they  all  ran  in  an  oblique  manner. 

Into  the  caput  gallinaceum,  according  to  Morgagni31  and 
Santorini,*"  were  inserted  muscular  bundles,  coming  from  the 
ureters.  Chas.  Bell 3''  denied  this,  and  claimed  that  they  ex- 
tended to  the  third  lobe  of  the  prostate.  I  shall  attempt  to 
show  later  on  that  both  of  these  opinions  are  incorrect. 

Ellis'"  regarded  the  prostate  as  essentially  a  muscular  or- 
gan; consisting  of  circular  and  orbicular  fibers,  which  are  di- 
rectly continuous  with  the  bladder  behind,  and  the  urethra 
in  front.  According  to  him,  it  should  be  looked  on  as  a 
specially  developed  portion  of  the  circular  muscle  coat  that  en- 
velopes the  urethra  behind  the  bulb  or  spongy  portion. 

Hodgson"  described  the  gland  thus:  "The  muscular 
structure,  from  the  mucous  membrane  of  the  urethra  to  the 
capsule  of  the  prostate,  may  be  considered  as  a  general  muscle 
coat  of  the  urethra;  interspersed  with  glandular  tissue,  and 
somewhat  altered  in  form  to  adapt  it  to  its  new  condition." 

Sabatier30  was  of  the  opinion  that  the  prostatic  muscle  is 
made  up  entirely  of  circular  fibers,  which  are  not  connected 
with  the  bladder.  He  described  two  circular  layers;  one  be- 
longing to  the  urethra,  and  the  other  to  the  prostate;  the 
fibers  of  one  being  arranged  excentrically  to  those  of  the 
other. 

Pettigrew30  enumerated  seven  layers  which  were  continu- 
ous with  those  of  the  bladder.  He  considered  the  veru- 
montanum  to  be  mainly  a  muscular  body  which  had  an  im- 
portant muscular  connection  with  the  urethral  orifices. 

E.  Harrison  17  (1886)  asserted  that  the  prostate  is  a  largely 
muscular  organ,  whose  chief  function  is  to  support  the  blad- 
der. Later,  in  1889,  he  cited  a  number  of  cases  to  show  that 
the  gland  acted  as  a  sphincter  for  the  bladder.  In  one  case, 
he  explained  incontinence  of  urine  as  being  caused  by  a  want 
of  development  of  this  gland.  In  the  last  edition  of  his  book, 
in  1895,  he  says  he  has  had  no  reason  to  change  his  opinion. 

Kolliker2*  states  that  the  gland  is  surrounded  by  a  thick 
muscular  capsule,  from  which  septa  pass  into  the  substance 
of  the  organ.  He  describes  a  circular  muscle  extending  more 
or  less  around  the  gland,  and  a  second  longitudinal,  situated 


near  the  urethra.  The  arrangement  about  the  single  lobules 
is  not  given. 

Griffiths  "  thinks  that  the  prostatic  muscle  develops  from 
the  circular  coat  of  the  urethra,  and  is  arranged  in  a  circular 
manner  about  the  lobules.  It  is  only  indirectly  connected 
with  the  circular  coat  of  the  bladder. 

Sappey,"  Henle,18  and  L.  Testut "  say  that  the  muscle  is  so 
disposed  around  the  lobules,  that  they  may  be  forcibly  com- 
pressed. 

In  the  majority  of  the  books  on  histology  there  is  no  de- 
scription given  further  than  the  assertion  that  the  prostatic 
stroma  is  largely  composed  of  muscle  which  extends  from  the 
muscular  sheath  surrounding  the  gland. 

After  having  made  a  study  of  the  gland  in  the  before 
enumerated  animals,  I  have  arrived  at  conclusions  which  do 
not  entirely  agree  with  those  previously  set  forth.  In  order 
to  increase  the  clearness  of  the  description,  it  is  thought  best 
to  give  the  position  and  arrangement  in  the  full-grown  dog 
as  seen  in  a  series  of  transverse  sections;  beginning  at  the 
vesical  neck,  and  going  to  the  apex  or  urethral  end. 

First,  there  is  met  a  bundle  of  thick  muscle  which  is  ar- 
ranged principally  in  the  circular  direction;  internally  and 
externally  to  this  is  a  thin  longitudinal  layer.  As  stated 
above,  several  anatomists  deny  the  existence  of  this  in  man, 
but  it  was  plainly  to  be  seen  in  all  the  dogs  examined. 
Hanging  somewhat  in  relation,  but  not  in  immediate  connec- 
tion with  the  above  sphincter,  is  a  thick  muscle  whose  fibers 
run  longitudinally,  circularly,  and  obliquely;  the  majority 
seem  to  take  the  last  named  course,  and  are  disposed  con- 
centrically around  the  basal  prostatic  lobes.  This  muscle 
tapers,  and  becomes  thinner  towards  the  bladder;  and  in  sev- 
eral instances  there  was  a  distinct  fibrous  septum  between  it 
and  the  vesical  muscles.  The  bundles  are  smaller  and  much 
more  compactly  arranged  than  those  of  the  bladder,  and  are 
on  entirely  different  axes.  The  muscle  encircles  the  entire 
urethra  at  this  point;  but  the  fibres  are  excentric  to  the 
urethral  axis,  thus  being  in  strong  contrast  to  the  concentric 
circular  coat.  It  is  clear,  therefore,  that  this  muscle  is  not 
definitely  connected  with  the  urethra  or  bladder,  but  is  asso- 
ciated entirely  with  the  prostate.  It  is  somewhat  triangular 
in  shape,  and  fills  in  the  angle  formed  by  the  prostate  and 
vesical  neck.  From  it,  projections  are  sent  into  and  around 
the  gland,  in  a  complicated  manner. 

Anteriorly,  a  thick  triangular-shaped  projection  lies  in  the 
middle,  between  the  two  halves;  a  second  division,  about  one- 
half  the  size  of  the  first,  is  placed  outwards  on  the  side  of  the 
gland.  Posteriorly,  it  projects  in  a  similar  manner,  connect- 
ing the  two  sides,  and  lying  between  the  urethra  and  ejacu- 
latory  ducts;  this  is  much  thinner  than  the  anterior  portion. 

The  anterior  division  is  pyramidal  in  shape,  with  the  base 
on  the  surface,  at  which  place  it  is  2  mm.  in  breadth;  from 
base  to  apex  4  to  2  cm.  It  extends  to  near  the  middle  of  the 
gland,  longitudinally,  where  it  becomes  very  thin.  The 
bundles  of  fibers  run  in  various  directions;  the  circular  and 
oblique  preponderate.  It  extends  on  both  sides  into  the 
substance  of  the  organ,  on  either  side,  penetrating  between 
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and  surrounding  the  lobules.  The  fibers  diverge,  passing 
from  the  side  of  one  lobule  to  the  opposite  side  of  another, 
and  so  on,  thus  forming  a  figure-of-8  network  around  them. 
A  dense  thick  sheath  passes  forward  on  the  outside  of  the 
gland,  and  hugs  the  glandular  substance  very  closely;  this  be- 
comes gradually  thinner,  and  disappears  at  the  junction  of 
the  lateral  and  lower  borders.  On  the  surface  of  this  sheath, 
there  were  seen  numerous  depressions  which  corresponded  to 
spaces  between  the  lobules;  here  the  muscle  undergoes  very 
marked  thickening,  and  gives  off  small  septa  which  ramify 
in  the  substance  of  the  gland. 

As  the  middle  is  approached,  the  muscle  becomes  much 
thinner,  more  deeply  situated,  and  the  libers  assume  a  more 
longitudinal  course.  Now,  to  return  to  the  posterior  portion — 
vesical  half — we  find  here  the  muscular  bundles  are  not  so 
compactly  disposed,  and  their  course  can  be  more  easily  made 
out.  In  the  center  the  fibers  are  distinctly  circular,  while 
immediately  before  and  behind  they  are  longitudinal.  This 
mass  lies  between,  and  connects  the  hemispheres  posteriorly; 
it  extends  on  both  sides  into  the  substance  and  diverges 
around  the  lobules  in  the  same  way  as  in  the  anterior  portion. 
Behind  the  above  layer,  and  lying  well  out  towards  the  peri- 
phery, there  is  a  bundle  of  longitudinal  fibers,  which  are 
entirely  separate  from  the  other  layers;  these  increase  in  the 
urethral  half,  the  bundles  become  larger  and  more  aggregated, 
assuming  a  cord-like  shape.  As  the  end  is  approached,  the 
two  sides  close  in  around  this  mass,  and  place  it  well  up 
in  the  substance;  still  further  on,  the  fibers  assume  an 
oblique  course,  and  enter  into  the  gland  substance.  In  this 
region  they  become  mixed  with  the  longitudinal  coat  of  the 
urethra,  but  are  not  a  continuation  of  it,  as  is  stated  by  many 
anatomists.  The  muscle  is  four  or  five  times  as  thick  as  that 
of  the  urethra,  and  its  fibers  are  arranged  on  a  different 
axis.  As  we  follow  the  sections  we  find,  about  the  middle  of 
the  urethral  half,  a  distinctly  circular  layer  enclosing  the 
urethra  and  several  lobules  of  the  gland.  At  this  place  there 
seemed  to  be  a  definite  connection  with  the  urethra,  but  in 
passing  on  they  became  entirely  separate,  and  the  urethral 
coat  was  seen  to  be  distinct. 

The  urethral  end,  corresponding  in  man  to  the  apex,  is 
covered  by  a  thick  sheath  of  muscle,  which  lies  in  direct  con- 
nection posteriorly  with  the  above-described  muscle,  and 
slightly  so  with  the  anterior  division.  It  extends  deeply  on 
the  urethral  surface,  and  on  the  upper  surface  is  continuous 
with  the  sheath  from  the  vesical  end;  on  the  lateral  surface 
there  is  a  break  in  continuity,  which  leaves  a  boat-shaped  area 
over  the  base  of  one  lobe,  entirely  uncovered  with  muscle. 
The  gland  is  then,  contrary  to  the  generally  accepted  opinion, 
no*  completely  surrounded  by  a  sheath  of  muscle.  From 
this  layer,  septa  pass  in  between  the  lobules,  and  join  those 
coming  out  from  the  vesical  portion.  I  wish  here  to  note 
especially  the  fact  that  the  urethral  end  of  the  prostate  stands 
well  out  from  that  canal,  and  that  there  is  an  entire  separa- 
tion of  the  smooth  muscular  elements. 

On  the  upper  and  lateral  surfaces,  there  is  a  thin  longi- 
tudinal layer,  which  is  continuous  with  the  corresponding 


coat  from  the  bladder.  The  bundles  are  sparsely  scattered 
in  the  vesicorectal  fascia,  and  partly  within  the  capsule; 
they  become  thinner  and  sparser,  and  finally  disappear  to- 
wards the  urethra.  It  is  stated  by  Pettigrew,  Sabatier,  and 
others,  that  this  muscle  is  directly  continuous  with  the  outer 
urethral  coat;  but  such  was  not  found  to  be  the  case,  in  any 
instance.  Underneath  this,  on  the  vesical  half,  there  is 
occasionally  present  a  thin  circular  layer;  it  is  a  continuation 
of  the  coat  of  the  bladder  and  extends  only  a  short  distance 
out  on  the  upper  and  lateral  surfaces. 

The  septa,  as  before  mentioned,  are  offsets  from  the  pos- 
terior and  anterior  muscle  masses  and  external  sheath.  They 
are  thickest  towards  the  periphery,  and  extend  between  the 
lobules  as  strong  muscular  partitions;  in  the  interior,  they 
divide,  and  become  thinner  and  thinner;  so  that  towards  the 
urethra  they  disappear  entirely.  The  course  and  disposition, 
as  seen  in  the  transverse  sections,  are  so  complicated  that  no 
definite  order  can  be  discerned;  but  by  a  study  of  the  different 
axes  a  beautiful  arrangement  is  to  be  made  out.  The  fibers 
run  in  a  circular  and  longitudinal  manner;  the  circular  are 
thickest  and  ramify  among  the  lobules  in  a  figure-of-8  course, 
thus  enclosing  each  in  a  circular  sheath,  but  not  encircling 
them  in  the  way  described  by  Griffiths.  Internal  to  this  is 
an  oblique  or  longitudinal  layer,  which  lies  immediately  next 
to  the  gland  substance,  and  encases  the  lobule  more  or  less 
completely.  The  fibers  commence  near  the  apex,  course 
along  the  side,  bend  over  the  base  and  run  down  the  opposite 
side.  This  coat  is  probably  in  connection  with  the  coats  of 
the  other  lobules,  but  this  point  could  not  be  definitely 
decided.  This  inner  coat  is  interspersed  between  the  finer 
divisions  of  the  alveoli;  the  outer  is  seen  only  around  the 
lobule.  Lusena  has  described  the  longitudinal  fibers  in  man, 
but  makes  no  mention  of  the  circular  ones. 

The  individual  fibers  lie  very  near  the  cellular  layer,  being 
separated  only  by  capillary  blood-vessels  and  a  basement  mem- 
brane. In  other  areas  a  sheath  of  connective  tissue  is  also 
interposed.  The  muscle-cells  are  long  and  well  developed, 
with  large  oval  nuclei  situated  near  the  center.  In  many 
places  they  could  be  seen  directly  inserted  into  connective 
tissue. 

Crossed  striated  muscle. — This  was  present  only  in  the  por- 
tion of  the  urethral  half;  it  is  derived  from  that  part  of  the 
sphincter  urethra?  externus,  called  the  sphincter  vesicae  ex- 
ternus,  or  sphincter  of  Henle.  This  muscle  is  made  up  of  an 
outer  thick  layer  of  circular  fibers,  and  an  inner  very  thin 
sheath  of  longitudinal  ones;  these  form  a  bridge  between  the 
two  sides  of  the  gland  and  penetrate  among  two  or  three 
lobules.  In  the  periphery  it  forms  a  partition  consisting  of 
four  or  five  fibers;  deeper,  only  a  few  cells  are  seen  scattered 
in  the  smooth  muscle.  In  the  cat  the  mixture  was  so  intimate 
that  it  appeared  as  if  one  were  inserted  into  the  other.  The 
longitudinal  fibers  extend  more  deeply,  and  can  be  followed 
to  the  center  of  the  gland;  they  are  interspersed  from  the 
surface  to  near  the  urethra,  in  the  anterior  fibromuseular 
septum  between  the  hemispheres. 

Muscles  of  the  prostatic  urethra. — First,  on  the  vesical  end: 
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the  longitudinal  external  coat  of  bladder  is  continued  over  the 
prostate,  as  has  been  described.  The  circular  ends  at  vesi- 
cal neck.  The  internal  longitudinal  libers,  anteriorly,  end 
in  the  connective  tissue  around  the  beginning  urethra;  pos- 
teriorly, they  are  inserted  into  the  uvula  vesica?.  On  section, 
this  body  projects  prominently  into  the  commencement  of  the 
urethra,  and  very  much  resembles  the  form  of  the  caput  gal- 
linaeeum.  This  probably  accounts  for  the  belief  held  by 
Morgagni*  and  Santorini"  that  muscular  filters  extend  from 
the  urethral  orifices,  and  are  inserted  into  the  caput 
gallinaceum.  From  the  border  of  the  uvula  vesica1  to  near 
the  middle  of  the  gland,  very  little  muscle  is  seen  around 
the  urethra;  towards  the  center,  the  posterior  and  lateral 
walls,  there  are  seen  irregularly  distributed  muscular  ele- 
ments, largely  mixed  with  connective  tissue.  The  fibers  are 
small  and  short  and  very  irregularly  disposed,  and  cannot  be 
said  to  form  a  definite  coat.  They  are  present  in  the  base 
of  the  verumontanum,  but  not  in  a  greater  degree  than  in 
the  other  urethral  folds.  In  the  outer  portion  it  is  somewhat 
removed  from  the  urethral  mucous  membrane,  and  lies  pos- 
teriorly:  further  on,  the  muscle  is  connected  with  the  longi- 
tudinal coat  of  the  urethra.  In  the  anterior  and  posterior 
portions  of  the  urethral  half,  situated  near  the  surface,  there 
are  present  a  few  scattered  bundles  of  longitudinal  fibers 
which  can  be  traced  back  into  the  urethra.  The  circular 
layer  of  urethra  becomes  more  or  less  incorporated  with  the 
prostate,  but  there  is  no  definite  connection.  In  many  glands 
the  cellular  elements  encroach  so  near  the  urethra  that  noth- 
ing remains  of  the  wall,  other  than  a  thin  submucous  con- 
nective-tissue coat. 

To  condense  the  foregoing  into  a  few  words,  it  can  be  said: 
That  the  vesical  end  of  the  prostate  is  surrounded  by  a  thick 
muscle  composed  of  longitudinal,  circular,  and  oblique  fibers, 
from  which  a  large  process  projects  anteriorly  and  posteriorly 
between  the  two  glandular  hemispheres;  and  a  thick  sheath  is 
sent  out  on  either  side,  which  encases  the  fore,  lateral,  and 
dorsal  surfaces.  The  posterior  process  extends  to  the  ureth- 
ral end,  where  it  spreads  out  around  the  external  surface  in 
thai  region.  From  these  muscular  divisions,  septa  pass  into 
md,  and  surround  the  lubes  in  a  circular  and  longi- 
tudinal manner,  giving  to  each  lobule  two  distinct  coats. 

The  muscle  coats  of  the  urethra  and  bladder  are  inserted 
into  the  prostate,  and  not  continued  through  it.  and  the 
urethral  coats  in  the  prostatic  portion  are  replaced  to  a  con- 
Biderable  degree  by  prostatic  substance. 

'  apui  gallinaceum. — This  organ  is  spoken  of  by  Petti- 
l'I'i  u  as  being  essentially  muscular.  That  it  contains  muscle 
is  true,  but  thai  its  bulk  is  muscle  is  erroneous.  Around  the 
glandular  portion  there  is  placed  a  moderately  thick  layer  of 
circular  libers  which  serve  to  expe]  the  secretion.  The  other 
muscular  elements  seen  therein  are  derived  from  the  ejacula- 
torj  ducts,  which  retain  their  muscular  coats  to  very  near  the 
mouths.  Tn  the  lower  portions  the  sheaths  are  quite  dis- 
tinct, while  higher  they  become  blended. 

New-born  child  and  dog. — The  general  shape-  of  the  pros- 
tates in  these  are  different,  but  their  histological  structure  is 


very  similar.  By  a  study  of  a  series  of  sections,  cut  in  the 
longitudinal  direction,  it  is  clearly  to  be  seen  that  the  longi- 
tudinal coat  of  the  urethra  diverges  and  runs  in  various  di- 
rections between  the  lobules;  while  at  the  other  end  the  cir- 
cular coat  of  the  bladder  spreads  out  and  ramifies  in  the 
gland,  in  a  like  manner,  but  in  a  different  course. 

These  pass  through  the  gland  more  or  less  at  right  angles 
to  each  other;  the  one  circularly,  the  other  longitudinally] 
thus  giving  every  lobule  two  coats.  In  sections  from  the 
child,  both  could  be  easily  observed;  the  inner  being 
longitudinal  and  the  outer  circular.  According  to  Griffiths" 
all  the  prostatic  muscle  is  developed  from  the  circular  urethral 
coat;  my  examination  has  led  me  to  a  different  conclusion. 

In  the  hedgehog,  mole  and  hamster,  there  is  a  separate 
circular  coat  for  each  lobule;  and  in  the  hedgehog  a  few  lon- 
gitudinal fibers  are  present.  In  the  cat  a  similar  disposition 
is  present  as  in  the  dog.  In  swine  the  muscle  of  Wilson 
envelopes  the  whole  gland. 

It  will  be  seen  from  the  foregoing,  that  the  prostatic  muscle 
primarily  develops  from  the  muscular  elements  of  bladder 
and  urethra;  but  later  it  becomes  entirely  separate  and  ex- 
ists as  a  definitely  distinct  muscle.  It  is  composed  of  two 
sets  of  fibers,  so  disposed  that  each  lobule  may  be  individually 
compressed;  and  the  gland  as  a  whole,  by  the  thick  anterior 
and  posterior  layers.  The  whole  muscular  structure  is  ar- 
ranged primarily,  to  compress  the  prostate,  and  not  to  act  as 
a  vesical  sphincter,  as  has  been  supposed  by  many  anatomists; 
notably  by  Harrison."  It  is  true  that  in  the  dog  the  gland 
must  give  the  necessary  constriction  to  the  urethra,  as  the 
walls  of  the  latter  are  very  nearly  replaced  by  it;  but  to  say 
that  it  is  a  special  sphincter  is,  I  think,  entirely  erroneous. 

First:     On  account  of  the  anatomical  reason  given  above. 

Second:  In  the  cat,  and  a  number  of  other  animals,  the 
organ  is  situated  at  quite  a  distance  from  the  bladder. 

Third:  In  the  hedgehog,  mole,  and  animals  of  this  class, 
it  is  above  the  urethra,  and  extends  outwards  and  away  from 
it. 

Fourth:  Horses  and  swine,  which  are  commonly  castrated 
in  youth,  do  not  suffer  from  incompetent  bladders. 

Fifth:  In  females  the  gland  is  absent,  and  no  representa- 
tive muscular  structure  is  present;  if  its  function  were  that 
of  a  sphincter,  it  would  be  found  in  them,  even  as  in  males. 

Sixth:  lien  in  whom  there  is  want  of  development,  or 
atrophy  of  the  gland,  do  not  suffer  from  incontinence  of  urine 
(Griffiths). 

Seventh:  If  the  muscle  were  connected  in  function  with 
the  bladder,  it  would  not  so  completely  atrophy  after  castra- 
tion. 

The  strict  prostatic  nature  of  the  muscle  is  also  borne  out 
by  the  evolution  of  the  organ.  I  have  noted  in  the  very 
young  glands  that  the  lobules  project  out  beyond  the  muscle, 
and  the  latter  is  later  developed  around  them.  This  is  also 
corroborated  by  Regnauld87  and  Mihalcovicz.30  The  latter 
writes:  "Da  die  Prostatadrtisen  frtiher  zur  Entwickelung 
kommen   als  die  Musculatur,  so  scheint  die  miichtise  Ent- 
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wickelung  der  letzteren  erne  secundare  Folgeder  ersteren  zu 
sein." 

Amount  of  muscular  tissue. — The  muscular  elements  form 
in  the  dog  about  i  of  the  substance;  in  man,  about  L  Not- 
withstanding these  facts,  the  organ  is  spoken  of  bj  Oiih, 
Stohr,'  and  numerous  others  as  being  largely  muscular.  Thus 
Stohr  in  bis  Histology  says:  "Die  Prostata  besteht  zum 
kleinercn  Theile  aus  Driisensubstanz,  zum  grosseren  Theile 
aus  glatten  Muskelfasern."  Ellis  goes  much  further,  and 
gives  as  his  opinion  that,  as  there  is  so  little  glandular  sub- 
stance, the  propriety  of  calling  the  organ  a  gland  is  doubtful. 
These  opinions  are  either  the  result  of  incomplete  investiga- 
tion or  the  examination  of  abnormal  glands. 

Ejaculatory  ducts. — These  retain  their  muscular  walls  to 
within  close  proximity  of  their  openings  on  the  crest  of  the 
caput  gallinaceum.  Henle15  thought  the  muscle  blended 
with  that  of  the  prostate;  in  some  sections  this  appeared  to  be 
the  case,  but  as  the  ducts  were  followed,  it  became  evident 
that  they  were  quite  distinct.  Finger  speaks  of  a  ring 
muscle  around  them,  to  act  as  a  sphincter;  this  I  did  not  ob- 
serve; on  the  contrary,  the  walls  got  thinner  as  the  mouth  was 
approached. 

Position'  and  Arrangement  of  the  Connective-tissue 
Elements. 

The  stroma  is  described  in  most  articles  on  the  prostate,  as 
consisting  largely  of  muscle;  the  connective  tissue  being  sup- 
posed to  play  an  unimportant  role;  and  in  the  literature  very 
little  is  said  about  it.  Klein  affirms  that  the  stroma  is  essen- 
tially muscular;  the  connective  tissue  is  present  in  very  small 
amount  and  is  situated  in  the  capsule  and  finer  glandular 
septa.  Sappey,  Henle,  and  L.  Testut,  all  of  whom  give 
relatively  lengthy  descriptions,  do  not  say  anything  exacl  in 
regard  to  it. 

The  glands  of  the  adult,  new-born,  and  embryo  man  and 
dog,  in  different  stages  of  development,  were  examined. 

This  tissue  was  studied  by  the  digestion  method,  and  by 
staining  with  fuchsin,  nigrosin,  and  Mallory's  hematoxylin. 
Among  the  stains,  the  last  named  proved  by  far  the  best,  and 
gave   extremely  clear   and  beautiful   demonstrations   of    the 

finest  libers.     My  thanks  are  due  to  Dr.  Caspari  for  spec ins 

furnished. 

The  idea  that  the  connective  tissue  is  insignificant  in 
amount  is  proved  by  the  digestion  method  to  be  erroneous. 
It  is  shown  to  be  relatively  abundant,  and  will  compare 
favorably  with  the  reticulum  of  other  secreting  organs;  it  is 
amply  sufficient  to  furnish  the  necessary  suppori  to  the 
glandular  structure,  independent  of  the  muscular  tissue.  The 
latter,  no  doubt,  lends  additional  strength,  but  it  is  not  placed 
in  the  gland  for  this  purpose. 

In  the  new-born  and  young  animals,  the  connective  tissue 
is  in  considerable  quantity,  forming  about  one-fourth  of  the 
organ,  and  is  very  rich  in  cells.      As  age  advances,  it  becomes 
more  fibrous,  and  i>  replaced  to  a  certain  extent   by 
muscle. 

As  found  in  the  full-growTi  dog,  it  is  arranged  in  the  fol- 


lowing way:  On  both  the  urethral  and  vesical  ends  there  is 
situated,  anteriorly  and  posteriorly,  a  thick  wedge-shaped 
mass.  Posteriorly,  its  shape  is  somewhat  changed  by  the  up- 
ward projection  of  the  sulcus  in  this  region.  In  the  urethral 
half,  similar,  but  slightly  smaller,  masse.-  are  seen.  Toward 
the  center  of  the  prostate,  longitudinally,  the  glandular  Bub- 
stance  very  nearly  approaches  them,  and  the  tissue  becomes 
correspondingly  i  bin.  From  these  masses,  thick,  dense  sheal  ht 
extend,  and  spread  over  the  anterior,  posterior,  and  lateral 
surfaces.  Toward  the  median  line,  urethral  and  vesical  ends, 
the  gland  is  thick  and  contains  a  large  proportion  of  muscle; 
while  on  the  lower  lateral  surface  it  is  thin,  with  no  muscle. 
From  this  thick  central  portion,  and  from  the  anterior  and 
posterior  masses,  broad  and  strong  septa  are  sent  into  the  sub- 
stance and  form  partitions  between  the  lobules;  these  in  turn 
divide  and  ramify  in  the  cellular  tissue,  forming  a  honey-comb 
network  on  which  the  cells  rest.  Into  the  alveolated  spaces 
thus  formed  are  yet  finer  projections  which  support  a  layer 
of  cells  and  carry  a  capillary  blood-vessel.  Surrounding  the 
urethra  is  a  thick  and  dense  mass,  which  cannot  be  differen- 
tiated from  the  stroma  of  that  canal;  from  the  lateral  surface 
four  to  five  similar  septa,  as  was  noted  above,  pass  outward 
and  join  those  coming  from  the  exterior;  these  are  broad  near 
the  urethra,  and  contain  very  little  muscular  tissue. 

Lying  immediately  under  the  cells,  and  separating  them 
from  the  capillary,  is  an  extremely  line  and  delicate  layer  of 
apparently  almost  structureless  tissue. 

In  these  digested  specimens,  and  those  stained  by  Mallory's 
hematoxylin,  it  was  very  plainly  visible.  By  the  high  power, 
it  was  seen  to  consist  of  extremely  fine  connective-tissue  libers. 
This  forms  the  membrana  propria,  on  which  the  cells  directly 
rest;  in  several  instances  extremely  fine  elastic  libers  were 
interspersed  in  it.  The  existence  of  a  basement  membrane 
has  been  denied  by  many;  and  others  have  held  very  diverse 
opinions  in  regard  to  it.  Disselhorst  affirms  that  the  mem- 
brana propria,  as  seen  with  an  oil  immersion,  consists  of  a 
structureless  membrane,  liegnauld,  who  has  made  a  careful 
study  of  the  gland  in  dogs,  states  that  none  is  present.  Stohr 
affirms  that  it  is  very  hard  to  demonstrate  it  m  the  human  sub- 
ject. Griffiths  thinks  it  is  composed  of  small  epithelial  cells. 
Stilling  also  says  it  is  made  up  of  small  round  cells.  Lau- 
gerhans  is  of  the  opinion  that  it  cannot  be  differentiated  from 
the  remaining  connective  tissue.  On  account  of  the  poorly 
preserved  condition  of  the  human  tissue,  I  have  not  been 
able  to  demonstrate  its  presence;  but,  as  it  is  found  in  all  the 
other  animals,  a  doubt  can  scarcely  be  entertained  as  to  its 
existence  in  the  human  subject. 

Connective-tissue  cells,  mast  and  plasma  cells,  and  leuco- 
cytes were  scattered  throughout  the  connective  tissue,  being 
most  numerous  in  the  larger  septa  in  close  proximity  to  the 
cellular  layer.  In  the  active  stage  they  are  present  in  greater 
numbers,  and  in  younger  animals  they  predominate. 

Incorporated  in  the  stroma  is  a  large  quantity  of  muscular 

tissue,  and  running  through  it   are  myriads  of  small   hi I 

vessels  and  capillaries. 

In  old  age  the  connective-tissue  elements  become  much  in- 
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creased,  by  their  own  hyperplasia,  and  by  a  degeneration  of 
the  muscle.  In  castrated  animals  the  gland  is  almost  en- 
tirely transformed  into  connective  tissue. 

Distribution  of  Elastic  Tissue. 

The  elastic  tissue  is  spoken  of  by  Eomiti,  Bohm  and 
Davidoff,"  Debierre,'  Eauber,  Henle,  Quain,  and-  others,  as 
forming  a  part  of  the  prostatic  stroma,  but  no  descrip- 
tion is  given.  The  only  special  work  that  I  have  found  is 
by  A.  Antonini.  He  delineates  a  more  or  less  concentric  coat 
around  the  urethra,  which  he  calls  the  fasci  peri-ultrali;  a 
thin  crescentic  layer  under  the  mucous  membrane  of  the 
verumontanum,  the  fasci  otricolari;  and  those  in  the  gland, 
fasci  glandulari.  Although  we  both  worked  on  the  dog,  I 
have  not  found  exactly  the  same  arrangement. 

Transverse  and  longitudinal  sections  were  made  from  the 
dog,  at  different  ages;  and  in  man,  both  adult  and  new- 
born. Three  methods  -of  staining  were  employed;  namely: 
LTnna's  orcein;  Weigert's  iron  fuchsin;  and  Spalteholz's  elas- 
tic-tissue stain.  The  last  named  proved  by  far  the  best 
and  brought  out  the  fibers  with  a  clearness  that  could  not  be 
obtained  by  the  others.  A  modification  of  Weigert's  was 
employed,  which  very  greatly  improved  the  stain.  It  is  as 
follows:  Stain  in  the  usual  way  for  45  minutes;  wash  carefully 
with  water,  then  thoroughly  with  %$  alcohol;  stain  for  one 
minute  with  a  concentrated  solution  of  picric  acid  in  96$ 
alcohol;  wash  out  surplus  picric  acid  with  common  alcohol, 
then  with  absolute  alcohol;  clear  in  xylol  and  mount  in  the 
usual  way.  This  counterstain  gives  a  yellow  background  to 
the  black  fibers,  thus  greatly  adding  to  their  clearness,  and 
bringing  into  view  the  finer  ones  which  were  invisible.  A 
trial  will  convince  one  of  the  value  of  this  addition. 

First,  lying  just  under  the  mucous  membrane  of  the  ureth- 
ra, and  completely  surrounding  that  canal,  is  a  sheath  of 
longitudinal  fibers.  These  are  thicker  in  this  region  than  on 
the  other  portions  of  the  urethra,  but  are  directly  continuous 
with  the  urethra  in  front  and  the  bladder  behind.  The  outer 
fibers  diverge  into  the  substance  of  the  gland,  and  form  a 
figure-of-8  network  around  the  prostatic  ducts.  This  serves 
to  give  each  a  distinct  sphincter,  and  offers  an  effectual  meth- 
od by  which  it  may  be  kept  closed.  Interspersed  in  this  net- 
work are  other  fibers,  which  are  circularly  disposed;  these  are 
most  numerous  on  either  side,  and  posteriorly;  in  front,  only 
a  few  are  present.  From  these  circular  and  longitudinal 
sheaths  above  mentioned,  fibers  radiate  into  the  larger  septa, 
where  there  they  form  a  rich  plexiform  network;  and  in  turn 
send  finer  fibers  into  the  connective-tissue  framework,  be- 
tween the  cells.  With  the  oil  immersion  these  fine  fibers  are 
seen  to  be  in  relatively  large  numbers,  and  in  some  places 
to  extend  directly  into  the  membrana  propria.  They  are  dis- 
posed for  the  most  part  in  a  circular  direction  around  the 
alveoli. 

The  capsule  is  stated  by  most  authors  to  be  very  rich  in 
elastic  tissue,  but  in  the  dog  I  have  found  quite  the  contrary 
to  be  true.  In  the  muscle,  a  relatively  large  quantity  is 
present,  but  in  the  capsule  proper,  it  is  sparsely  scattered. 


The  anterior  and  posterior  masses  of  connective  tissue  be- 
tween the  hemispheres  is  moderately  rich  in  irregularly  dis- 
posed fibers,  which  are  in  connection  with  those  in  the  gland. 

Caput  gallinaceum. — In  this  organ  there  is  a  circular  ring 
of  fibers  about  the  utricle,  which  extends  downwards,  and  en- 
circles the  glandular  substance  more  or  less  completely.  Just 
underneath  the  mucous  membrane,  there  is  placed  a  cres- 
centic layer  of  circular  fibers;  this  is  thinner  than  the  former, 
and  extends  from  base  to  apex.  Encircling  either  ejaculatory 
duct  is  a  denser  circular  sheath,  which  is  partially  blended 
with  the  above  layers  in  the  apex  of  the  organ;  but  in  the 
base  it  is  entirely  separate.  In  the  base  of  the  verumonta- 
num, there  is  a  projection  upward  of  the  longitudinal  coat  of 
the  urethra;  but  not  to  a  greater  degree  than  on  the  lateral 
urethral  folds.  It  appears,  therefore,  that  in  favorable  sec- 
tions the  organ  would  present  the  appearance  of  containing 
a  large  quantity  of  the  tissue,  but  in  reality  much  of  it  be- 
longs to  the  ejaculatory  ducts  and  urethra. 

In  man  the  proportion  in  the  organ  itself  is  very  much 
greater  than  in  the  dog;  the  coats  above  described  are  de- 
cidedly thicker  and  denser,  and  form  over  one-half  of  the 
entire  stroma  of  the  organ. 

In  the  new-born  baby  there  is  a  beautiful  oval-shaped 
sheath  surrounding  the  prostatic  vesicle.  Posteriorly,  and  at 
the  sides  of  this,  is  a  mass  of  longitudinal  and  circular  fibers, 
which  pass  outward  among  the  beginning  ducts. 

In  castrated  swine  the  elastic  tissue  almost  entirely  disap- 
pears.    The  same  is  most  probably  true  of  all  animals. 

Ejaculatory  ducts. — These  are  encased  in  a  dense  coat 
which  increases  in  thickness  as  the  openings  are  approached; 
this  is  distinct  and  separate  in  its  course  through  the  pros- 
tate, from  the  elastic  tissue  belonging  to  that  organ. 

It  should  be  remarked  that,  as  the  gland  contains  such  a 
number  of  blood-vessels,  some  of  the  threads  might  have  be- 
longed to  them.  Care  was  taken  in  the  examinations  to  ex- 
clude this  error  as  far  as  possible. 

In  puppies  the  same  arrangement  was  present  as  in  the 
full-grown  dog;  the  number,  however,  was  much  smaller, 
especially  in  the  glandular  portion. 

In  the  adult  man  a  similar  disposition  is  seen  to  that  in  the 
dog;  one  difference  is  noted  in  the  fact  that  the  fibers  in  the 
glandular  substance  are  more  aggregated  under  the  basement 
membrane,  and  probably  a  greater  proportion  lie  in  it. 

In  the  membranous  urethra  the  fibers  are  nearly  all  longi- 
tudinal; those  at  the  neck  of  bladder  are  circular  and  oblique. 

In  the  female  urethra  in  this  region,  they  are  for  the  most 
part  longitudinal. 

Prostatic  Glandular  Substance. 

The  glandular  elements,  according  to  Mihalcovicz,  are  de- 
veloped from  the  urogenital  sinus;  and  the  organ  should  be 
looked  on  as  a  highly  organized  urethral  gland.  This  view 
I  cannot  accept;  for  it  must  be  remembered  that  the  Wolf- 
fian duet  has  its  mouth  immediately  in  this  region;  and  it  is 
therefore  extremely  difficult  to  differentiate  the  beginning 
ducts,  whether  they  come  from  the  one  or  the  other.     More- 
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over,  the  stroma,  in  part,  originates  from  the  genital  cord, 
which  surrounds  the  Wolffian  duct;  and  the  after-function 
proves  beyond  question,  that  it  belongs  to  the  generative,  and 
not  to  the  urinary  organs.  I  think,  therefore,  it  is  most 
probable  that  the  epithelium  is  an  outgrowth  of  the  Wolffian 
ducts;  as  are  the  testes,  vas  deferens  and  seminal  vesicles. 

The  glandular  substance  is  arranged  in  from  40  to  50 
lobules,  which  are  imbedded  in  a  dense  connective  tissue,  aud 
surrounded  by  a  beautifully  placed  muscular  layer.  It  pre- 
sents, in  every  sense,  the  character  of  a  definite  and  compact 
gland,  and  is  not,  as  asserted  by  Handfield  Jones,  "  a  number 
of  scattered  mucous  tubules  rather  than  a  gland  proper." 

The  lobules,  as  has  been  studied  by  Kegnauld,  and  as  I 
have  observed  them  in  the  human  embryo  and  new-born  dog, 
project  into  the  surrounding  tissue  as  straight  tubes.  As  the 
animal  grows  these  give  off  branches  from  the  sides,  which 
divide  again  and  again,  until  very  complex  lobules  are  formed. 
At  first  they  are  incorporated  in  muscle,  but  as  they  grow 
very  much  more  rapidly  than  the  latter,  they  pass  beyond, 
and  lie  in  the  connective  tissue.  The  muscle,  later,  extends 
itself  and  envelopes  them.  This  is  in  striking  contrast  to 
the  view  held  by  Ellis,  who  affirms  that  "  the  glandular  ele- 
ments are  only  large  urethral  glands,  which  project  among 
the  urethral  muscles."  The  tubules  do  not  extend  into  the 
muscles,  but,  on  the  contrary,  the  muscles  grow  out  into  the 


The  lobules  are  built  on  the  alveolar  type;  are  of  a  long 
conical  shape,  with  the  base  toward  the  exterior,  and  the  apex 
to  the  urethra;  they  measure  across  the  base  about  3" mm.,  and 
from  base  to  apex  one  to  one  and  a  half  cm.  The  base  and 
sides  are  imbedded  in  connective  tissue  and  muscle,  as  has 
been  described.  In  the  active  stage,  owing  to  a  multiplication 
of  their  cellular  elements,  they  are  increased  in  size.  From  5 
to  7  lobules  are  placed  in  the  longest  longitudinal  diameter, 
and  1  to  6  in  the  corresponding  vertical;  thus  making  from 
25  to  30  lobules  on  either  side. 

The  alveoli  are  relatively  large,  saccular  in  form,  and  have 
a  diameter  of  0.15  mm.;  they  permit  a  distention  of  twice  or 
three  times  that  size;  toward  the  urethra  they  become  smaller 
and  less  distensible.  Five  to  seven  are  attached  to  a  single 
duct;  this  empties  into  a  larger,  which  in  turn  enters  a  still 
larger  channel,  until  finally  3  to  5  main  trunks  are  formed. 
These  course  toward  the  urethra,  and  unite,  forming  a  com- 
mon duct,  about  one  to  two  mm.  from  the  mucous  membrane. 
In  the  posterior  division  of  the  gland  the  arrangement  is 
different;  there  4  to  6  lobules  empty  into  the  same  duct,  which 
penetrates  the  side  of  the  verumontanum,  and  opens  about 
2  mm.  behind  the  ejaculatory  ducts. 

The  ducts,  30  to  40  in  number  in  the  dog,  are  about  one 
mm.  long  and  one-sixth  mm.  in  diameter;  they  have  no  dis- 
tinct coat  of  their  own,  but  are  surrounded  by  the  dense  con- 
nective tissue  forming  the  urethral  wall,  and  a  special  set  of 
elastic  fibers  previously  noted.  They  empty  over  the  whole 
circumference  of  the  prostatic  urethra;  the  mouths  are  for 
the  most  part  on  a  vertical  plane  with  or  behind  th 
gallinaceum;  only  a  few  are  situated  in  front.     In  man,  the 


openings  are  mostly  confined  to  the  urethral  floor,  and  num- 
ber, according  to  Svetlin,  from  15  to  32. 

I  have  observed  by  a  careful  study  of  a  number  of  serial 
sections,  and  by  sticking  fine  objects  into  the  mouths  of  the 
ducts,  that  they  all  open  in  such  manner  as  to  eject  their  se- 
cretion directly  towards  the  mouth  of  the  ejaculatory  ducts. 
In  the  dog  those  that  empty  in  front  are  directed  backwards. 
This  I  consider  extremely  significant,  and,  so  far  as  I  know,  it 
has  not  been  previously  observed. 

Gland  cells. — These  have  been  studied  by  Rudinger  and 
Langerhans  in  man;  by  Stilling  in  the  rabbit,  and  by  Grif- 
fiths in  the  active  and  passive  stages  of  the  hedgehog  and 
mole.  My  description  will  be  confined  to  the  dog;  with  some 
observations,  as  obtained  from  the  cat  and  hedgehog.  Hu- 
man tissue  was  also  examined,  but  the  preservation  was  not 
such  as  to  warrant  a  study  of  the  glandular  substance.  1  am 
convinced,  by  many  observations  on  animals,  that  unless  this 
gland  is  fixed  immediately  after  death  the  cells  undergo  very 
rapid  changes;  I  think,  therefore,  that  descriptions  that  have 
been  made  on  the  human  gland  do  not  represent,  even  approxi- 
mately, the  true  condition. 

The  cells  were  fixed,  and  stained  as  previously  stated.  In 
the  deeper  parts,  the  cells  rest  on  a  distinct  membrana  pro- 
pria, and  are  disposed  in  a  single  row;  they  are  of  the  long 
columnar  type,  and  vary  in  shape  as  they  are  closely  or 
loosely  packed  together.  In  the  former  condition  they  assume 
very  diverse  shapes;  polyhedral,  very  long  columnar,  pear- 
shaped,  and  sometimes  triangular.  These  various  forms  were 
given  as  different  types  of  cells  by  Langerhans,  but  I  am  sure 
that  they  were  produced  by  pressure  from  the  neighboring 
ones.  No  cell  membrane  is  present;  the  free  border  was  usu- 
ally clear  and  distinct,  but  in  some  instances  it  was  uneven 
and  ragged;  this  condition  was  occasionally  so  exaggerated 
that  the  cell  contents  were  directly  continuous  with  the  secre- 
tion in  the  alveolus.  This  was  noted  with  different  fixing 
agents,  and  it  is  a  question  whether  it  was  the  result  of  the 
fixation,  or  a  bursting  of  the  cell  with  discharge  of  contents; 
the  material  on  the  outside  appeared  identical  with  the  cellu- 
lar protoplasm.  The  protoplasmic  border  next  to  the  adjoin- 
ing cell  was  quite  plain  in  specimens  stained  by  Heidenhain's 
iron-haematoxylin,  while  by  eosin  and  erythrocin  it  was  not 
clear. 

The  protoplasm  was  in  large  amount;  in  the  outer  half, 
it  was  densely  studded  with  deeply  staining  granules,  I 
which  it  was  lighter,  but  no  definite  spongioplastic  structure 
could  be  made  out;  (this  appeared  identical  with  the  secretion 
in  the  lumen).  The  inner  half  contained  fewer  granules,  and 
among  them  there  was  to  be  seen  a  number  of  very  delicate 
threads  forming  the  spongioplastic  network.  In  the  imme- 
diate neighborhood  of  the  nucleus,  it  was  much  clearer;  and 
in  some  to  such  an  extent,  that  it  gave  the  appearance  of  a 
vacuole.  Behind  the  nucleus — that  is,  between  it  and  the 
basement  membrane — the  protoplasm  was  extremely  scant, 
and  in  the  very  active  stage  none  was  discernible.  In  the 
same  region,  other  cells  were  seen,  which  had  probably  dis- 
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d  their  secretion;  the  protoplasm  was  less,  and  not  so 
granular. 

The  nucleus  is  aboul  the  size  of  a  red  blood-corpuscle;  it  is 
situated  at  the  attached  end  of  the  cell,  and  seems  in  some  in- 
stances to  rest  directly  on  the  membrana  propria;  it  is  very 
distinct,  sharply  circumscribed,  strongly  staining,  and  has  on 
the  outer  border  a  definite  rim.  The  substance  presents  one 
iveral  smaller,  intensely  staining  bodies;  they  have 
a  ragged  outline  and  lie  in  an  extremely  delicate  network  of 
(  hromatin  threads.  In  the  beginning  of  the  active  stage,  and 
in  younger  animals,  the  chromatin  elements  are  plainer,  and 
in  not  a  few,  definite  karyokinetic  figures  could  be  noted. 

In  ether  portions  of  the  lobule,  the  cells  are  low  cuboidal, 
the  protoplasm  is  small  in  amount,  and  nearly  clear;  the  nu- 
-  proportionately  smaller,  and  is  situated  in  the  middle 
oi  the  cell.  They  present  all  the  characteristics  of  a  less 
active,  or  an  almost  inactive,  stage  of  secretion.  Where  the 
alveoli  are  much  distended,  the  cells  are  very  much  flattened; 
and  in  the  hedgehog  they  form  a  thin,  membrane-like  lining. 
Golgi's  method  was  used  to  demonstrate  the  cellular  ducts, 
but  mine  were  discovered.  Various  stains  were  employed  to 
show  mucous  cells,  but  all  were  unsuccessful. 

Passing  down  toward  the  urethra,  the  cells  assume  a  cu- 
boidal shape;  the  protoplasm  is  less  clear  and  not  so  granular. 
The  nucleus  is  smaller,  denser,  and  more  deeply  stained,  and 
is  placed  near  the  center  of  the  cell. 

In  the  ducts  the  cells  are  much  more  flattened,  the  proto- 
plasm forms  only  a  small  rim  and  is  entirely  clear;  it  sur- 
rounds a  small,  homogeneous,  deeply  stained  nucleus.  The 
portion  of  the  duct  is  lined  by  an  ingrowth  of  urethral 
cells. 

The  secretion  in  the  alveoli  stains  very  deeply  with  eosin 
and  picric  acid;  it  contains  small  structureless  flaky  bodies, 
but  no  concretion. 

In  the  half-grown  dog,  three  to  five  layers  of  cells  are  pres- 
ent in  all  parts  of  the  lobule.  The  under  rows  are  flatly 
cuboidal,  irregularly  placed,  and  do  not  form  definite  layers; 
their  nuclei  are  relatively  large,  and  surrounded  by  a  narrow 

rim  of  homogei us  protoplasm.     The  over  layer  is  made  up 

of  larger  cells,  rather  more  columnar-shaped,  with  a  medium- 
sized,  clearly  defined  nucleus;  the  protoplasm  in  the  outer 
half  shows  a  beginning  granular  appearance. 

In  the  new-born  child  and  dog  many  layers  of  cells  are 
seen;  in  fact  the  whole  lumen  is  nearly  full.  They  are  closely 
packed,  flatly  cuboidal  in  shape  and  have  a  very  irregular  out- 
line. The  protoplasm  is  extremely  small  in  amount,  and.  in 
some,  almost  invisible;  the  nuclei  are  proportionately  large, 
and  appear  as  homogeneous  deeply  stained  bodies. 

In  a  hedgehog,  which  was  examined  in  the  height  of  the 
active  season,  the  alveoli  were  thrown  into  numerous  folds  by 
cellular  projections  into  the  lumen.  The  individual  cells 
were  long  columnar-shaped,  with  an  irregular,  noi  definitely 
circumscribed  free  border.  The  protoplasm  and  nucleus  pre- 
sented the  same  characteristics  as  those  already  described  in 
the  dog:  the  former  was  perhaps  more  granular  and  more 
deeply  staining.     I  was  unable  to  study   the   gland    in   the 


winter  season,  and  could  not  therefore  observe  the  cells  in  the 
passive  stage. 

Adenoid  Tissue  im  the  Pkostate  Gland. 

In  the  literature,  no  mention  is  made  of  the  gland  con- 
taining lymphoid  tissue.  In  quite  a  number  of  prostates, 
bits  of  that  tissue  were  scattered  here  and  there  throughout 
the  substance.  At  first  it  was  taken  for  round-cell  infiltra- 
tion, and  not  until  toward  the  last  of  the  work  was  its  true 
nature  determined.  It  is  generally  situated  near  the  lateral 
surface.  Two  to  three  small  nodes  are  usually  together,  with 
a  rather  thick  layer  of  connective  tissue  between  them.  The 
nodes  are  surrounded  by  a  thin  sheath  of  fibers,  which  extend 
into  the  substance,  and  ramify  among  the  peripheral  cells; 
but  do  not  penetrate  far  into  the  interior.  In  the  specimens 
stained  by  .Malhuy,  a  very  fine  meshwork  of  extremely  delicate 
fillers  was  discernible  in  the  central  parts.  The  cells  are 
closely  packed,  and  present  the  same  appearance  as  lymphoid 
cells  seen  in  other  locations.  Scattered  in  some  of  the  nodes 
are  minute  channels,  with  extremely  thin  fibrous  walls,  and 
lined  by  endothelial  cells;  these  are  most  probably  lymph- 
vessels.  Extending  off  into  the  prostatic  substance  are 
strands  of  connective-tissue,  which  form  a  kind  of  outside 
framework  and  support.  The  glandular  prostatic  tissue  lies 
well  up  on  the  outside,  being  arranged  as  in  other  areas,  and 
does  not  show  any  apparent  connection  with  the  lymph  node. 

Various  methods  were  tried  to  inject  the  internal  lymph 
spaces,  but  none  proved  satisfactory.  With  the  superficial 
injections  a  few  vessels  near  the  periphery  were  filled — which 
did  not  look  like  blood-vessels — but  were  too  few  to  give  suf- 
ficient proof  that  they  were  lymph  channels. 

The  Caput  Gallinacki  m. 

This  organ  has  been  so  well  described  by  Henle  and 
Rudinger  that  it  will  be  necessary  to  say  only  a  few  words  in 
regard  to  it.  Weber  was  the  first  to  give  an  account  of  it; 
and  in  the  works  of  many  anatomists  it  bears  his  name;  he 
thought  it  represented  the  uterus.  Merkel,  in  1848,  pro- 
mulgated the  view  that  it  had  its  homologue  in  the  anterior 
portion  of  the  vagina;  which  opinion  has  been  accepted  by 
Thiersch,  Lilienfeld,  Ratke,  Mihaleoviez.  and  Tourneux. 

The  stroma,  which  consists  of  connective  tissue,  muscle  and 
elastic  tissue,  has  already  been  described.  The  glandular 
substance  is  situated  near  the  apex;  it  is  of  an  alveolated  sac- 
ular  form;  has  a  moderately  large  lumen,  and  empties  by  a 
slit-like  opening  in  the  anterior  portion  of  the  crest.  The 
cells  are  columnar  shaped,  arranged  in  a  single  row,  and,  in 
the  active  stage,  show  the  same  characteristics  as  the  prostate, 
but  to  a  less  degree.  The  lumen  is  fdled  by  a  thin,  slightly 
turbid  alkaline  secretion.  After  castration,  as  I  have  ob- 
served in  the  hog,  the  cells  atrophy:  and  muscle  and  elastic 
fibers  almost  disappear. 

It  is  asserted  by  many  anatomists  that  this  organ  is  func- 
tionless;  hut.  considering  the  facts,  that  the  glandular  sub- 
stance is  made  up  of  active  epithelium,  is  surrounded  by  a 
thick  muscle  which  serves  to  expel  its  secretion,  and  that 
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atrophy  occurs  after  castration,  I  think  it  undoubtedly  true 
that  it  furnishes  a  secretion  which  is  necessary  for  the  semen. 
The  function  of  the  hill  will  be  fully  discussed  when  speaking 
of  ejaculation. 

From  the  foregoing  paper  the  following  conclusions  may 
he  drawn: 

First.  The  prostatic  muscle  is  derived  from  the  longitudi- 
nal coat  of  the  urethra,  and  the  circular  layer  of  the  bladder. 

Second.  Every  lobule  is  surrounded  by  a  circular  and  lon- 
gitudinal coat,  so  arranged  as  to  expel  quickly  and  forcibly 
the  secretion. 

Third.  The  prostatic  muscle  of  the  full-grown  animal  is 
independent  of  both  urethra  and  bladder,  and  is  only  in- 
directly in  connection  with  either. 

Fourth.  The  muscle  is  not  so  disposed  as  to  compress  the 
urethra,  or  to  act  as  a  sphincter  to  the  bladder. 

Fifth.  The  connective  tissue  is  found  in  nearly  the  same 
amount  as  in  other  secreting  organs:  and  is  amply  sufficient 
to  give  all  the  needed  support  to  the  gland,  independent  of 
the  muscular  elements. 

Sixth.  A  membrana  propria  is  present  in  all  cases,  and 
consists  of  very  fine  connective-tissue  fibers.  There  is  a 
sheath  of  longitudinal  elastic  fibers  around  the  prostatic 
urethra,  from  which  the  outer  fibers  diverge  around  the  pros- 
tatic ducts  in  a  figure-of-8  manner,  and  thence  onward  into 
the  glandular  substance. 

Seventh.  Outside  of  the  above  named  elastic  coat  is  an 
incomplete  circular  set  of  similar  fibers,  which  also  pass  into 
the  glandular  substance. 

Eighth.  In  the  gland  substance  a  rich  elastic  mesh-work 
is  seen  lying  under  the  cells,  with  a  few  extremely  fine  fibers 
in  the  membrana  propria. 

Ninth.  The  glandular  substance  forms  about  five-sixths 
of  the  organ. 

Tenth.  The  cells  are  disposed  in  one  layer;  tall  columnar 
shaped;  have  a  large  amount  of  protoplasm,  and  a  well-defined 
nucleus.  In  the  same  lobule  areas  are  present  where  the  cells 
are  entirely  inactive. 

Eleventh.  Adenoid  tissue  is  scattered  at  irregular  inter- 
vals throughout  the  gland. 

The  Function  of  the  Prostate. 

The  opinions  of  physiologists  respecting  the  function  of  the 
prostatic  gland  have  been  very  diverse  and  contradictory; 
some  have  gone  so  far  as  to  assert  that  it  has  not  sufficient 
glandular  function  to  warrant  the  use  of  the  term  gland. 
Others  claim,  that  as  a  gland,  it  fills  a  very  important  office. 

Wagner  was  of  the  opinion  that  in  some  of  the  lower  ani- 
mals, it,  in  connection  with  the  vesicular  seminales, 
a  fluid,  which  was  ejected  into  the  vagina  after  the  semen, 
and  prevented  the  former  from  running  out. 

Ellis  thought  its  main  function  was  muscular,  being  that 
of  expelling  the  semen  into  the  forepart  of  the  urethra;  and 
that  its  glandular  nature  was  very  insignificant. 

Harrison  affirms  that  its  chief  role  is  to  act  as  a  support, 
and  a  sphincter  to  the  bladder. 


Ilandfield  Jones  asserted  that  "it  should  noi  be  looked  at 
as  a  gland  proper,  and  that  its  part  in  generative  function 
was  not  to  add  any  essential  element  to  the  fecundating  fluid, 
but  merely  to  appropriate  a  viscid  material  involved,  in  which 
spermatozoa  may  be  securely  transported  on  their  destined 
route." 

Chapman  states  that  the  function  is  not  known.  Herman, 
Hensen,  and  others  are  of  the  opinion  that  the  gland,  in  con- 
nection with  other  accessory  glands,  serves  to  give  the  mo- 
tility to  the  spermatozoa. 

Steinach,  in  a  very  careful  and  painstaking  work,  found 
that  after  extirpation  of  the  seminal  vesicles  in  rats,  their 
fecundating  property  was  very  much  decreased;  and  that  with 
extirpation  of  both  seminal  vesicles  and  prostate,  it  was 
brought  to  nil. 

Furbringer  gives  a  very  interesting  account  of  a  patient 
suffering  from  spermatorrhea;  the  semen  passed  without 
sexual  excitation  contained  nearly  immotile  organisms;  while 
in  that  ejaculated  during  the  sexual  act.  they  were  very 
lively  and  active.  He  thinks  the  change  was  due  to  a  mixture 
of  prostatic  fluid;  and  concludes  that  the  function  of  the  or- 
gan is  to  give  a  secretion,  that  stimulates  the  movement  of 
the  animalcules. 

In  order  to  elucidate  the  subject  more  clearly,  it  will  be 
necessary  to  say  something  respecting  the  motility  of  the 
spermatozoa.  It.  is  stated  by  nearly  all  anatomists  that  in 
the  testis,  the  organisms  are  immotile  or  nearly  so.  Hammar 
found  that  in  the  epididymis,  nearest  the  testicle  where  the 
semen  was  thick,  there  was  no  motion;  but  toward  the  begin- 
ning vas,  owing  to  glandular  secretion,  the  fluid  became  thin- 
ner, and  a  part  of  them  were  somewhat  motile. 

In  the  ejaculated  semen,  they  are  all  motile;  it  appears, 
therefore,  without  doubt,  that  they  must  meet  some  substance 
on  their  outgoing,  that  influences  their  motility.  In  order 
to  determine  this,  various  experimentation  has  heen  done. 
Thus  Kolliker  found  that  they  moved  freely  in  lymph,  blood- 
serum,  weak  alkaline  solutions,  &c;  while  they  were  brought 
to  a  standstill  by  gums,  dextrin,  mineral  salts,  weak  mineral 
acids,  &c. 

Herman  and  Gruenhagen  affirm  that  the  movement  is 
lively  in  the  secretion  of  the  accessory  sexual  glands. 

Steinach  observed  lively  motion,  in  a  mixture  of  normal 
salt  solution,  with  semen  taken  directly  from  the  testicle;  but 
it  came  to  a  standstill  in  three  hours.  A  second  mixture  was 
made  with  prostatic  secretion;  in  this  there  was  seen  a  very 
lively  motility,  which  continued  for  twenty-one  hours. 

In  order  to  throw  still  more  light  on  this  subject,  a  series 
of  experiments  was  instituted,  the  results  of  which  will  he 
given  in  the  following: 

The  dogs  were  killed  by  a  blow  on  tin-  head:  the  testes 
and  prostate  were  removed  and  laid  in  a  warm,  moist  oven. 
The  microscopic  examination  was  made  on  a  Kanvier  warm 
^tage,  which  ranged  hetween  37  and  38°  Cel.;  and  everj 
care  was  taken  to  make  the  work  as  nearly  faultless  as  pos- 
sible. 

The  semen  was  first  examined  alone,  from  the  testicular 
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substance,  globus  major,  globus  minor,  and  vas  deferens; 
secondly,  with  a  mixture  of  prostatic  juice;  and  thirdly,  with 
normal  salt  solution. 

We  found:  First.  In  the  testicle  itself  there  was  no 
movement. 

Second.     In  the  globus  major,  no  motility. 

Third.  In  the  globus  minor  slight  movement  of  a  few  or- 
ganisms, where  the  fluid  was  thin. 

Fourth.  In  the  vas  deferens,  slight  motion  in  the  portion 
\i  here  the  liquid  was  thin;  in  the  thick  parts,  which  composed 
the  largest  bulk,  there  was  no  movement. 

Fifth.  In  a  mixture  of  prostatic  juice  and  semen  from  the 
substance  of  the  testicle,  there  was  distinct,  but  not  lively, 
motion. 

Sixth.  Semen  out  of  the  epididymis  with  prostate  juice 
showed  lively  motility,  which  continued  unabated  for  some 
time. 

Seventh.  Semen  from  the  epididymis  with  normal  salt 
solution  gave  lively  movement,  in  the  places  where  a  mixture 
had  occurred.  In  other  areas  where  the  liquid  was  thick,  no 
motility  was  apparent.  The  same  was  also  true  of  the  pros- 
tatic mixture. 

We  explain  the  production  of  the  immediate  movement  by 
a  thinning  of  the  fluid,  and  not  by  a  distinct  stimulating  in- 
fluence of  the  prostatic  juice.  The  latter  may  also  exist,  but, 
from  the  following  observations,  we  think  the  thinning  is 
sufficient: 

First.  In  the  testicle  and  globus  major  the  fluid  was  very 
thick,  and  no  movement  was  seen. 

Second.  In  the  globus  minor  and  vas  def.  a  part  of  the 
fluid  was  thinned  from  the  secretion  of  the  epididymis;  in 
this  part  alone  was  movement  noted. 

Third.  After  mixture  with  the  prostatic  juice  motility 
was  seen  only  where  the  semen  was  thin. 

Fourth.  After  the  addition  of  the  salt  solution  the  same 
was  seen  as  with  the  prostatic  secretion. 

For  the  continued  motility  more  is  necessary  than  the  mere 
thinning;  for  in  the  salt  solution,  all  movement  ceases  after 
three  hours;  whereas,  in  the  prostatic  juice,  it  continues  over 
20  hours.     (Steinach.) 

From  the  above  the  following  conclusions  may  safely  be 
drawn : 

First.  That  the  immediate  production  of  motility  of  the 
organisms  is  induced  by  a  thinning  of  the  testicular  secre- 
tion with  the  prostatic  juice. 

Second.  The  continued  movement  is  probably  kept  up  by 
substances  in  the  prostatic  fluid,  that  either  act  as  stimulants 
or  as  food  for  the  organisms. 

Third.  Unless  a  homogeneous  mixture  is  made,  thick 
portions  remain,  where  there  is  no  movement. 

Fourth.  We  take  it,  therefore,  that,  as  the  dog  has  no 
seminal  vesicles,  and  the  gland  of  Cowper  is  very  insignifi- 
cant, the  function  of  furnishing  a  fluid,  in  which  the  sper- 
matozoa can  freely  move,  belongs  entirely  to  the  prostate 
gland.  It  then  becomes  apparent  that  the  organ  is  almost 
as  important  as  the  organisms  themselves. 


Ejaculation. 

The  view  was  first  promulgated  by  Weber,  and  has  been 
accepted  by  nearly  all  anatomists  since,  that  the  caput  galli- 
naceum  became  intensely  congested  during  coitus,  and  pre- 
vented the  back  flow  of  semen  into  the  bladder.  In  a  perusal 
of  the  literature  I  have  not  found  this  contradicted.  But  in 
the  course  of  my  work  on  the  prostate  gland,  I  have  become 
convinced  that  the  idea  is  erroneous;  the  grounds  for  which 
are  set  forth  in  the  following: 

First.  The  verumontanum  is  not  situated  in  the  posterior 
portion  of  the  prostatic  urethra,  but  in  the  middle  and  an- 
terior portions;  so  that,  if  the  swelling  was  sufficient  to  block 
the  urethra,  it  would  obliterate  the  whole  cavity. 

Second.  The  caput  gallinaceum  is  in  the  most  capacious 
part  of  the  prostatic  urethra.  It  is  not  probable  that  an  or- 
gan which  was  to  act  as  an  obstruction  would  be  placed  in  a 
position  which  was  most  unfavorable  for  the  performance  of 
that  function. 

Third.  The  urethral  fold  covering  the  organ  is  as  vascu- 
lar as  the  others;  but  the  substance  of  the  organ  proper  is 
much  less  so;  and  in  several  cases,  pointed  out  by  Eiidinger, 
it  was  very  deficient  in  blood-vessels.  It  is,  therefore,  not  vas- 
cular enough  to  produce  the  necessary  swelling  to  strongly 
obliterate  the  urethra  at  this  point. 

Fourth.  From  the  crest  it  gradually  slopes  toward  the 
membranous  urethra,  forming  the  crista  urethralis  anterior, 
and  does  not  end  more  or  less  abruptly,  as  would  be  expected 
if  it  were  intended  to  act  as  a  valve.  It  is  thus  in  a  very 
poor  mechanical  condition  to  offer  resistance,  even  if  it  were 
forcibly  pressed  against  the  anterior  wall. 

Fifth.  The  ejaculatory  ducts  empty  on,  or  very  near,  the 
crest  of  the  elevation;  most  of  the  prostatic  ducts  pour  out 
their  secretion  opposite  or  behind  it,  so  that  if  it  were  suffi- 
ciently enlarged  to  obliterate  the  urethra,  it  would  entirely 
close  both  prostatic  and  ejaculatory  ducts. 

Sixth.  The  corpora  spongiosa,  in  the  anterior  portion  of 
the  urethra,  offer  the  same  kind  of  resistance;  and  to  nearly, 
if  not  altogether,  the  same  degree  as  the  verumontanum.  The 
congestion  is  even  greater  in  the  penile  portions,  for  the 
venous  return  is  prevented  by  muscular  contraction. 

Seventh.  In  the  hedgehog  and  cat  the  organ  is  placed 
considerably  forward  in  the  urethra;  and  between  it  and  the 
bladder  the  urethra  is  narrow,  and  surrounded  by  a  thick 
muscular  coat,  which  offers  all  the  necessary  resistance. 

Eighth.  A  cast  taken  of  the  distended  urethra  shows  the 
organ  pushed  into  the  anterior  portion  and  it  is,  relatively,  a 
very  insignificant  elevation. 

Ninth.  An  artificial  erection  was  made  by  forcibly  filling 
the  blood-vessels  of  penis,  prostate,  and  bladder.  During 
this,  a  low  melting  paraffin  was  injected  into  the  urethra; 
under  very  slight  pressure  it  passed  directly  into  the  bladder. 
After  the  bladder  was  quite  full,  the  pelvis  was  cooled,  and 
laid  in  strong  muriatic  acid,  until  the  flesh  was  removed.  The 
cast  thus  obtained  showed  a  moderately  capacious  prostatic 
urethra,  with  the  verumontanum  extending  not  more  than 
half  way  to  the  anterior  wall. 


October,  1900.] 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


253 


Tenth.  During  the  highest  point  of  an  erection,  micturi- 
tion can  be  accomplished,  although  not  with  the  same  force  as 
otherwise,  but  this  fact  proves  conclusively  that  the  urethra 
is  not  occluded.  This  point  has  been  noted  in  the  insane  and 
I  have  personally  observed  it  in  other  cases. 

Eleventh.  It  may  be  argued  that  the  prostatic  muscle  con- 
tracts, narrowing  the  urethra,  and  thus  aiding  in  the  occlu- 
sion of  the  canal.  This  cannot  occur  to  a  material  degree, 
for  the  muscular  arrangement  is  not  such  as  to  permit  it. 

The  above  is,  I  hope,  sufficient  to  throw  some  doubt  on  a 
generally  accepted  theory,  which  I  am  convinced  is  erroneous. 

Next  will  be  considered  the  mixing  of  the  semen  and  pros- 
tatic fluids,  and  the  ejaculation  of  the  same. 

It  has  been  shown,  in  what  has  been  said  of  the  prostatic 
function,  that  in  the  testes  and  epididymis,  the  vast  majority 
of  the  spermatozoa  were  motionless,  and  that  by  a  mixture  of 
the  semen  with  prostatic  secretion  they  became  distinctly 
motile. 

It  appears,  therefore,  absolutely  essential  for  a  mixture  of 
the  two  fluids  to  occur;  otherwise  the  organisms  remain  un- 
able to  move,  and  consequently  not  capable  of  producing 
fecundation.  It  was  also  noted  that  unless  the  mixture  is 
perfectly  homogeneous,  large  numbers  of  the  organisms  re- 
main in  thick  portions  of  the  fluid.  As  the  semen  is  a  thick, 
tenacious  fluid,  more  or  less  mechanical  means  are  necessary 
to  produce  a  proper  incorporation. 

It  can,  therefore,  be  asserted  that,  first,  a  mixture  of  the 
two  fluids  must  be  brought  about;  and,  second,  that  the  union 
must  be  homogeneous. 

We  will  now  return  to  the  anatomical  arrangement,  and 
see  how  this  occurs. 

The  ejaculatory  ducts  always  empty  on  the  crest  of  the 
caput  gallinaceum  and  the  prostate  by  from  30  to  40  open- 
ings in  the  wall  of  the  urethra.  These  facts  have  been  noted 
by  all  anatomists,  but  no  significance  has  been  given  to  them. 
This  arrangement,  I  shall  attempt  to  show,  is  of  the  very 
highest  importance. 

The  prostatic  ducts,  as  I  have  seen  by  study  of  serial  sec- 
tions, and  by  sticking  fine  objects  into  the  mouths  of  the 
ducts,  all  converge  toward  the  caput  gallinaceum,  and  are 
directed  so  as  to  eject  their  secretion  toward  the  openings  of 
the  ejaculatory  ducts.  The  two  largest  are  situated  just  be- 
hind the  mouths  of  the  ejaculatory  ducts,  and  throw  their  se- 
cretion in  the  same  direction  as  the  others.  Thus,  as  the 
semen  is  being  poured  out,  30  to  40  streams  of  prostatic 
fluid  are  ejected  into  it.  It  now  becomes  apparent  why  the 
ejaculatory  ducts  open  on  this  eminence;  namely,  to  he  in  a 
position  so  that  the  ducts  from  the  floor,  sides,  and  roof,  pos- 
terior and  anterior,  can  reach  it.  We  have  in  this  way  a  most 
beautiful  anatomical  arrangement  for  forming  a  perfectly 
complete  mixture  of  the  two  fluids. 

I  think,  therefore,  that  the  main  function  of  the  prominent 
eminence  of  the  verumontanum  is  to  afford  a  hill  on  which 
the  ejaculatory  duets  can  empty. 

If  we  revert  to  the  muscle,  we  see  that  every  lobule  is  sur- 


rounded by  a  relatively  strong  muscle;  so  disposed  as  to  expel 
the  lobular  contents  quickly  and  forcibly. 

Thus,  without  physiological  proof,  we  have  an  anatomical 
arrangement  which  proves  the  fact  that  it  is  necessary  for  a 
thorough  mixture  to  be  made. 

It  is  now  left  to  consider  the  expulsion  of  the  fluid;  before 
doing  this  it  is  necessary  to  glance  at  the  muscular  arrange- 
ments; namely,  the  sphincter  of  Ilenle.  and  the  sphincter 
membranacea?  urethra;.  The  last  named  commences,  we  will 
say  for  convenience,  at  the  outer  portion  of  the  urethral  half 
of  the  prostate,  and  extends  along  the  urethra,  encircling  the 
membranous  and  part  of  the  bulbous  divisions,  and  ends  about 
the  middle  of  the  anterior  half  of  penis.  In  man  and  dog, 
it  is  from  0.3  to  0.8  cm.  in  thickness;  at  the  beginning  it 
forms  a  bridge  between  the  two  sides  of  the  gland,  and  is  in- 
serted into  the  connective  tissue  between  the  lobes.  Imme- 
diately ventralwards  it  is  thickened,  and  forms  the  so-called 
sphincter  of  Henle;  which  was  supposed  by  him  to  act  as 
sphincter  to  the  bladder.  This  idea  has  been  accepted  by 
most  anatomists,  while  others,  notable  among  whom  are  Sap- 
pey,  L.  Testut,  and  Griffiths,  have  disputed  it.  The  chief 
office  of  the  remaining  portion  of  the  muscle  is  thought  by 
quite  a  number  of  authors  to  be  that  of  keeping  the  bulbous 
urethra  closed,  and  accelerating  the  flow  of  urine.  Henle, 
Frank-Martin,  Hunter,  Sappey,  L.  Testut,  and  Griffiths,  were 
of  the  opinion  that  it  was  mainly  connected  with  seminal 
organs,  and  aided  largely  in  the  expulsion  of  the  semen. 

First,  in  regard  to  the  external  sphincter  of  Henle,  I  am 
of  the  decided  opinion  that  it  does  not  act  as  a  sphincter  to 
the  bladder;  the  grounds  for  which  belief  are  set  forth  in  the 
following: 

First.  The  bladder  is  provided  with  a  circular  sphincter 
at  its  neck,  which  is  amply  sufficient  to  hold  the  urine. 

Second.  In  the  female  no  such  muscle  exists.  If  it  were 
necessary  as  a  sphincter,  it  would  certainly  be  more  needed  by 
women,  where  the  urethra  is  much  shorter,  and  the  bladder- 
is  dragged  about  by  the  uterus. 

Third.  As  the  prostate  gland  is  between  it  and  the  blad- 
der, urine  would  be  permitted  to  enter  the  prostatic  urethra, 
and  would  be  stopped  over  the  orifices  of  the  prostatic  and 
ejaculatory  ducts. 

Fourth.  In  the  cat  and  some  other  animals,  as  first 
pointed  out  in  this  connection  by  Griffiths,  it  is  removed  quite 
a  distance  from  the  bladder,  and  could  not  act  as  a  sphincter. 

Fifth.  In  serial  sections  of  the  prostate  and  membranous 
urethra  I  found  in  every  instance  that  the  portion  of  the  canal 
which  was  surrounded  by  that  muscle  was  wide  open,  while 
the  neck  of  bladder  was  closed. 

The  remaining  portion  of  the  muscle  is  no  doubt  concerned 
in  the  phenomenon  of  micturition,  but  that  its  chief  work 
lies  in  that  direction  is  very  questionable.  It  was  first  pointed 
out  by  John  Hunter  that  in  castrated  animals,  this  muscle 
becomes  white,  fibrous,  and  nearly  functionless.  Later, 
Griffiths  confirmed  these  observations,  and  extended  the  re- 
search to  other  animals,  which  had  a  distinct  rutting  period. 

In  the  castrated   animals   he   found  the   muscle   tough, 
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fibrous,  and  ligamentous;  m  the  quiescent  stage  of  the  others, 
it  was  atrophied,  contained  a  large  amount  of  fibrous  tissue, 
and  had  lost  very  largely  its  cross  striation.  I  have  observed 
the  muscle  in  castrated  hogs,  and  found  it  atrophied  to  a  cer- 
tain extent,  but  not  to  such  a  degree  as  seen  by  others. 

Now,  to  return  to  the  ejaculation;  the  semen  is  ejected 
forcibly  into  the  urethra  in  the  direction  of  the  membranous 
(urethra)  part.  It  does  mil  pas>  backward  into  the  bladder; 
first,  because  the  manner  by  which  it  is  ejected  gives  it  a  fur- 
ward  impulse;  second,  the  neck  of  that  visciis  is  closed  by  its 
own  sphincter;  and,  third,  the  anterior  part  of  the  urethra 
dilates,  and  draws  the  fluid  forward. 

As  the  semen  is  being  poured  out,  the  longitudinal  fibers 
of  the  sphincter  urethra;  contract  and  dilate  the  caudal  half 
of  the  membranous,  and  a  portion  of  the  bulbous,  urethra; 
this  produces  a  large  cavity,  and  the  semen  rushes  in  to  fill  it. 
When  this  is  accomplished,  the  contraction  extends  to  the  end 
inserted  into  the  prostate  and  draws  the  lobes  together,  thus 
compressing  the  prostatic  urethra,  and  closing  the  orifices  of 
the  prostatic  and  ejaculatory  ducts.  The  wave  proceeds  to 
the  thick  portion  of  muscle,  immediately  in  front  of  the 
gland,  and  closes  the  urethra  at  this  point;  it  will  be  remem- 
bered that  here  is  the  narrowest  part  of  the  canal,  so  that  in 
this  region  a  pressure  that  would  hardly  close  the  bulbous 
division,  will  strongly  obliterate  the  wdiole  canal;  we  see  also 
that  the  muscle  is  thickened  in  this  place.  Here  we  have  the 
sphincter  that  closes  the  urethra  and  prevents  the  semen  from 
going  back  into  the  bladder.  Therefore  the  so-called  sphinc- 
ter of  Henle,  which  is  in  reality  only  a  part  of  the  sphincter 
membranaceae  urethra1,  is  not  a  sphincter  to  prevent  the  urine 
from  going  out  of  the  bladder,  but  one  to  hinder  the  semen 
from  going  into  it.  The  semen  is  now  expelled  from  the 
urethra  by  the  continuing  contraction  of  the  anterior  part  of 
the  muscle,  together  with  the  bulbocavernosus,  ischiobulbosus, 
and  a  part  of  the  constrictor  redi  penis. 

During  later  stages  of  the  ejaculation,  the  prostatic  and 
ejaculatory  ducts  remain  closed,  in  the  manner  previously 
described.  The  muscular  contraction  in  the  vas  deferens, 
seminal  vesicles  and  prostate  is  probably  kept  up,  thus  putting 
the  contents  of  the  respective  organs  on  extreme  tension;  so 
thai  a1  the  moment  of  relaxation,  the  fluid  rushes  out  and 
furnishes  material  for  the  second  part  of  the  ejaculation. 

The  above,  on  first  sight,  appears  to  be  a  long  process  com- 
posed of  several  stages,  but  this,  in  fact,  is  not  the  case.  The 
semen  runs  into  the  anterior  portion,  directly  after  it  enters 
the  canal:  the  muscle  then  contracts,  closing  off  the  bladder, 
and  expels  it  from  the  urethra. 

It  is  impossible  to  subject  this  to  experimental  proof;  and 
it  is  simply  put  forth  as  a  probable  theory,  in  the  light  of  the 
anatomical  arrangements. 

Note. — I  was  not  able  to  observe  the  plane!  in  the  quiescent 
stage;  but  examined  it  in  castrated  hopes,  and  found  a  moder- 
ately   thick    muscle    which,     macroscopically,    did     not     appear 

fibrous;  and  on  microscopic  section  the  fillers  were  well  de- 
veloped and  presented  a  distinct  cross  striation. 

Although  the  muscle  is  chiefly  connected  with  the  sexual 
function,  it   is  not  to  be  expected  that  it  will   lose  entirely   its 


The  conclusions  that  may  be  drawn  from  the  above  are  the 
following: 

First.  The  verumontanum  does  not  prevent  the  entrance 
of  semen  into  the  bladder. 

Second.  The  semen  is  prevented  from  passing  backward 
into  the  bladder,  by  the  contraction  of  the  so-called  sphincter 
of  Henle. 

Third.  The  prostatic  ducts  are  so  arranged  that  they  eject 
their  fluid  directly  into  the  outpouring  testicular  secretion, 
thus  producing  a  homogeneous  mixture. 

Fourth.  The  longitudinal  fibers  of  the  sphincter  mem- 
branaceae urethras  dilate  the  outer  half  of  the  membranous, 
and  a  portion  of  the  bulbous,  urethra;  and  by  this  means 
draw  the  semen  from  the  prostatic  portion. 

Fifth.  During  the  last  act  of  ejaculation,  the  orifices  of 
prostatic  and  ejaculatory  ducts  are  closed,  and  their  respective 
fluids  put  on  much  tension;  so  that  at  the  moment  of  relaxa- 
tion, a  sufficient  quantity  of  semen  is  poured  in  for  the  next 
emission. 

Sixth.  The  sphincter  membranaceae  urethras  aids,  not  only 
in  carrying  the  semen  along  the  urethra,  but  helps  very 
materially  in  expelling  it. 
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A  PIN  IMBEDDED  IN  THE  RECTUM. 

By  Otto  G.  Ramsay,  M.  D., 
Associate  in  Gynecology,  The  Johns  Hopkins  University. 


Foreign  bodies  are  not  uncommonly  found  located  in  dif- 
ferent portions  of  the  alimentary  canal,  and  such  small 
objects  as  pins,  tacks  or  fish-bones,  which  are  easily  swal- 
lowed, and  which  from  their  size  and  shape  pass  easily 
through  the  ileocecal  valve,  are  not  infrequently  removed 
from  t  lie  rectum.  The  following  case  of  foreign  body  is  of 
interest,  not  so  much  from  its  rarity  then,  but  because  of  the 
peculiar  way  in  which  the  pin  was  imbedded  in  the  rectal  wall. 

The  patient,  E.  \V..  widowed,  age  55,  came  to  me  on  Dec. 
2,  1899,  complaining  of  a  feeling  of  pressure  in  the  rectum, 
of  general  malaise,  and  of  having  passed  blood  with  bhi 
on  several  occasions.  On  careful  questioning  the  patient 
staled  that  she  had  been  troubled  with  some  vague  abdominal 
fort  for  about  5  years,  though  she  did  not  attach  any 
importance  to  her  symptoms,  as  they  were  but  slight.  I  do 
not  believe  they  had  any  connection  with  the  passage  of  the 
foreign  body  through  the  intestinal  canal.  Two  weeks  be- 
fore coming  to  me  she  was  suddenly  seized  with  sharp  pain 
in  the  rectum,  and  constant  rectal  tenesmus.  This  pain  was 
stabbing  in  character,  most  severe  when  she  exercised,  or 
lie  bowels  were  moved,  but  always  present  as  a  dull 
ache  even  when  she  remained  perfectly  quiet.  She  had  seen 
traces  of  blood  in  the  stools  on  several  occasions,  and  had 
suffered  one  slight  hemorrhage  from  the  bowel. 

Examination  revealed  normal  external  and  internal  genital 
organs.  On  introducing  the  finger  into  the  rectum  a  wire- 
ody  was  immediately  felt,  projecting  across  its  lumen, 
about  H  cm.  within  the  anus.  This,  on  more  careful  ex- 
amination, proved  to  be  a  pin  with  its  head  buried  to  the 
depth  of  5  mm.  in  the  lateral  wall  of  the  gut,  the  point  being 
free  and  impinging  against  the  opposite  wall.  The  rectal 
mucosa  in  this  area  was  somewhat  thickened  from  the  con- 
stant irritation  of  the  sharp  point,  and  a  free  sanguino-puru- 
lent  discharge  covered  the  finger  when  it  was  withdrawn  from 
the  bowel.  Slight  induration  of  the  rectal  wall  around  the 
point  of  penetration  of  the  pinhead  was  felt,  but  no  signs  of 
abscess  formation  could  lie  made  out. 

The  pin  was  easily  removed  by  introducing  a  pair  of  forceps 
into  the  rectum  guided  by  the  finger,  seizing  the  point  to  pre- 
vent its  wounding  the  mucosa,  and  dragging  the  head  from  its 
bed  in  the  rectal  wall.     The  whole  operation  required  but 


a  few  moments  for  its  completion,  and  caused  but  little,  pain. 
It  was  not  necessary  either  to  use  an  anesthetic  or  to  dilate 
the  sphincter,  as  the  foreign  body  was  so  close  to  the  anus, 
and  though  some  little  pain  was  caused  by  the  manipulation, 
it  was  not  by  any  means  unbearable. 

The  after-treatment  consisted  in  frequent  irrigations  of  the 
rectum  with  warm  normal  salt  solution,  and  regulation  of  the 
bowel  movements.  This  treatment  gave  complete  relief  to 
all  the  symptoms,  and  an  examination  two  weeks  later  revealed 
a  normal  condition  of  the  tissues. 

A  case  of  this  kind  is  interesting  chiefly  from  the  difficulty 
in  determining  how  the  pin  could  have  reached  this  position, 
and  afterward  have  become  imbedded  in  such  a  way  in  the 
rectal  wall. 

Four  methods  may  be  imagined  by  which  foreign  bodies 
can  enter  the  rectum.  First,  they  may  be  swallowed  and 
traverse  the  intestinal  tract  to  the  rectum;  second,  they  may 
be  introduced  into  the  rectum  through  the  anus;  third,  they 
may  enter  the  rectum  by  ulceration  through  its  wall,  from 
surrounding  tissues  or  organs;  and  fourth,  they  may  be 
formed  in  the  intestine  (enteroliths). 

In  my  case  the  third  avenue  of  entrance  can  almost  cer- 
tainly be  thrown  out  of  consideration,  as  the  patient  was 
perfectly  certain  that  she  had  never  stuck  a  pin  into  herself: 
and  if  a  pin  had  penetrated  any  portion  of  the  body  deeply 
enough  to  remain  imbedded  in  the  tissues,  she  would  certainly 
have  been  cognizant  of  this  fact. 

This  leaves  but  two  methods  by  which  the  pin  might  have 
reached  the  rectum,  and  it  is  more  probable  that  she  swallowed 
it.  rather  than  introduced  it  through  the  anus. 

That  it  is  not  an  infrequent  occurrence  for  pins  to  reach 
the  intestinal  tract  in  this  way  is  shown  in  an  article  by  J.  F. 
Mitchell,  appearing  in  the  Johns  Hopkins  Bulletin  of  Jan.- 
Feb. -March.  1899,  entitled  "The  Presence  of  Foreign  Bodies 
in  the  Vermiform  Appendix,  with  especial  reference  to 
Pointed  Bodies,"  in  which  he  describes  a  number  of  cases  of 
pins  and  other  like  bodies  in  the  appendix.  Since  the  ap- 
pearance of  this  article,  several  like  cases  have  been  reported, 
and  in  all  of  them  the  pin  was  evidently  swallowed,  as  it 
would  be  impossible  for  it  to  reach  the  appendix  in  any  other 
way. 


October,  1900.] 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


257 


The  same  fact  is  proved  by  the  number  of  other  foreign 
bodies  found  in  the  rectum — fish-hones  for  instance,  which 
are  certainly  swallowed.  GoodsaU  ("Notes  on  20  Cases  of 
Foreign  Bodies  in  the  Bectum,"  St.  Bartholomew 's  Hi 
Reports,  Vol.  XX lit,  1887,  p.  71)  reports  twenty  cases  which 
he  saw  personally;  in  this  number  a  fish  or  other  bone  was 
present  nineteen  times;  a  pin,  once. 

It  is  easy  to  conceive  how  a  pin  might  be  swallowed  when 
the  habit  so  frequently  indulged  in  by  women,  of  holding  pins 
in  the  mouth  while  fitting  a  dress,  is  considered,  and  the  ease 
with  which  it  slips  down  is  evidenced  by  numerous  examples 
of  the  so-called  "  human  ostriches,"  exhibiting  in  circus  and 
vaudeville  performances,  who  swallow  with  apparent  ease 
nails,  hairpins,  chains,  glass  and  other  comparatively  large 
bodies.  A  pin  might  also  fall  from  the  dress  into  the  food 
and  be  swallowed  without  consciousness  of  the  fact,  and  this 
is  probably  the  way  in  which  my  patient  became  possessed 
of  her  foreign  body. 

From  a  consideration  of  the  general  character  of  foreign 
bodies  removed  from  the  rectum,  with  the  history  of  how 
they  readied  this  organ,  we  may  conclude  that  the  bodies 
introduced  into  the  rectum  through  the  anus  are  commonly 
of  large  caliber,  and  usually  not  sharp,  while  those  entering 
the  rectum  from  above  are  apt  to  be  small  and  elongate  in 
shape.  This  rule  points  in  my  case  to  the  entrance  through 
the  mouth,  rather  than  to  its  introduction  through  the  anus. 

How  the  head  of  the  pin  became  imbedded  in  the  bowel 
wall  while  the  point  remained  free  is  a  more  difficult  ques- 
tion to  answer.  It  seems  probable  that,  as  the  pin  was  forced 
down  by  the  peristaltic  movement  of  the  bowel,  imbedded  in 
fecal  matter,  the  head  in  some  manner  became  engaged  in 
one  of  the  rectal  pouches.  We  might  suppose,  then,  that  the 
pin  would  lie  against  the  rectal  wall,  the  head  downward  nod 
the  shaft  extending  upward  parallel  with  the  intestinal 
lumen.  Sooner  or  later  ulceration  would  occur,  and  the  head 
become  buried  in  the  mucous  membrane;  after  this  had  oc- 
curred the  passage  of  a  hard  fecal  mass,  or  a  violent  peristaltic 
contraction,  would  force  the  point  downward  across  the 
lumen  of  the  bowel,  when  the  acute  symptoms  would  begin. 

That  the  point  of  the  pin,  instead  of  the  head,  did  not  be- 
come imbedded  in  the  rectal  wall  seems  to  be  only  a  matter 
of  chance;  if  this  had  occurred,  it  is  reasonable  to  suppose  it 
would  have  penetrated  the  tissues  more  deeply,  and  a  peri- 
rectal abscess  would  have  resulted.  Goodsall  (I.  c.)  speaks  of  a 
case  in  which  an  abscess  formed  around  the  pin.  giving  rise 
to  a  blind  internal  fistula.  In  this  case  the  head  of  the 
pin  had  penetrated  the  rectal  wall,  as  on  operation  the  pin 
was  found  projecting  into  the  rectal  lumen  through  the  open- 
ing of  the  fistula. 

It  is  not  difficult  to  conceive  why,  after  passing  through 

the  whole  intestinal  canal  safely,   probably   imbedded    in   a 

>f  fecal  material,  it  should  have  caught  so  close  to  the 

anus,  as  it  can  be  explained  by  the  narrowness  of  the  anal 

opening,  when  compared  to  the  rest  of  the  intestine.     G I- 

sall  concludes  from  the  study  of  his  twenty  cases  "that  the 
site  of  the  puncture  is  within  the  last  inch  or  three-quarters 
of  an  inch  of  the  rectum."     This  situation  may  be  explained 


in  all  of  the  cases  by  a  transverse  position  of  the  foreign 
body  and  the  comparative  narrowness  of  the  anal  opening. 

The  length  of  nine  required  by  such  a  bodj  to  traverse  the 
intestinal  canal  cannot  be  determined  from  the  historj 
by  my  patient.  Goodsall,  from  studying  the  previous  his- 
tories of  his  cases,  states  that  the  time  varies  between  one 
and  nine  days,  and  from  the  comparatively  clean  appear 
ance  of  the  pin  in  my  case,  probably  about  the  same  amount 
of  time  was  required. 

The  immediate  treatment  was  perfectly  simple,  consisting 
in  the  introduction  of  a  pair  of  forceps  guided  on  the  fingers, 
and  the  localization  and  extraction  of  the  pin  without  pre- 
vious dilatation  of  the  sphincter  ani,  or  the  use  of  an  anes- 
thetic. Goodsall  found  it  necessary  to  have  recourse  to  a 
general  anesthetic  in  quite  a  number  of  his  cases,  though  it 
is  to  be  noted  that  more  than  half  of  them  were  suffering 
either  with  an  abscess  or  fistula  when  they  came  under  his 
care. 

The  after-treatment  consisted  of  frequent  irrigation  of  the 
rectum  with  normal  salt  solution,  which  gave  immediate  and 
complete  relief  to  all  the  symptoms.  In  case  this  had  not 
given  the  wished-for  results,  mild  antiseptic  irrigations,  con- 
sisting of  thin  starch-water,  containing  boracic  acid,  extract 
of  hamamelis,  or  other  mild  antiseptic,  would  have  been  used, 
as  we  have  found  all  of  them  quite  efficacious  in  treating 
proctitis. 

The  appearance  of  a  localized  abscess  in  the  rectal  wall  or 
in  the  perirectal  tissues  was  closely  watched  Tor,  but  there 
were  no  signs  of  any  trouble  of  this  kind.  Goodsall  concludes 
"  that  when  an  abscess  follows  the  puncture  it  begins  to  form 
within  two  or  three  days  of  the  puncture."  While  this  may 
be  considered  as  a  general  rule,  my  case  is  an  exception  to  it, 
as  the  patient  had  suffered  with  the  acute  symptoms  for  two 
weeks  before  coming  to  me.  As  a  curiosity  in  this  connec- 
tion, I  can  also  quote  a  case  reported  by  W.  Button  Akcrs 
("Pin  in  the  Bectum  for  30  Years,"  Lancet,  L898,  Vol.  IT.  p. 
090),  in  which  the  patient  had  suffered  for  about  thirty  years 
with  pricking  pain  in  the  rectal  region  on  sitting  down,  con 
stant  desire  to  defecate,  and  pain  on  doing  so.  Besides  this, 
the  motions  were  small,  pipe-like  and  streaked  with  blood. 
On  examination,  considerable  induration  and  inflammation 
of  the  rectal  mucins  membrane  were  found.  Above  and  to 
the  right  side  of  the  internal  sphincter,  the  head  and  half  an 
inch  of  the  body  of  a  pin  was  felt,  the  head  projecting  up- 
ward and  across  the  lumen.  The  pin  was  removed  with 
dressing  forceps,  the  removal  being  followed  by  rapid  and 
complete  cure. 

An  abscess  or  fistula  is.  however,  probably  the  most    fre- 
quent sequence,  as  Goodsall  found  in  his  twenty  eases,  three 
in  which  an  acute  abscess  was  present,  while  in  ten  there  was 
p  a  blind  or  complete  fistula. 

If  an  abscess  had  been  present  it  would  have  been  freely 
opened,  as  is  usual,  and  I  wish  to  call  attention  here  to  the 

importance  of  thorough  ej ination  in  all  cases  of  abscesses, 

as  several  are  reported  in  which  the  foreign  body  acted  a    an 
irritant,  causing  multiple  recurrences. 

Tn  the  ease  of  a  fistula,  we  have  Eound  it  most  satisfactory 
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to  dissect  them  out  carefully,  after  isolating  the  sphincter, 
close  the  bowel  opening  with  catgut  sutures  after  freshening 
its  edges,  and  close  the  external  wound  with  silkworm-gut. 
The  precaution  to  search  out  and  remove  completely  any 
branching  fistula?  must  be  taken,  as  otherwise  the  wound  will 
certainly  break  down. 


A  rapid  healing  will  be  noted  after  operation  in  these  cases 
of  fistulas  due  to  foreign  bodies,  with  any  form  of  operation, 
if  the  body  is  discovered  and  removed. 

28  Elm  Street,  New  Haven,  Coun. 
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Report  of  Cases  from  Children's  Clinic. 

Case  I. —  Tuberculosis  following  Syphilis. — Dr.  Amberq. 

The  short  history  of  the  case  is  as  follows:  A  very 
emaciated  colored  child,  male,  16  months  old,  with  a  strongly 
specific  family  history,  came  to  the  Dispensary  with  poly- 
morphous  syphilitic  eruptions  of  the  skin,  beginning  to  ap- 
peai  several  months  ago.  and  also  with  fissures  in  the  lips  and 
ulcers  in  the  mouth,  suffering  besides  with  malnutrition  and 
rachitis.  The  syphilitic  manifestations  yielded  readily  to  a 
specific  treatment.  The  examination  of  the  lungs,  when  first 
seen,  only  gave  the  symptoms  of  inflammation  of  the  larger 
bronchi,  later  presented  signs  of  consolidation  of  the  right 
posterior  part  of  the  lungs.  Dr.  Booker  made  the  probable 
-is  of  tuberculosis  guided  by  the  fact  that  an  uncle 
of  the  child,  living  with  the  family,  had  died  a  short  while 
ago  from  consumption.  The  disease  progressed  rapidly  and 
days  later  the  child  died,  18  months  old.  The  temper- 
ature never  exceeded  102°. 

That  syphilitic  children  acquire  tuberculosis  is  not  rare 
and  in  this  particular  case  all  the  circumstances— syphilis  of 
long  standing,  malnutrition,  rachitis,  and  very  had  hygienic 
conditions— prepared  a  very  favorable  soil  for  the  infection. 

The  post-mortem  revealed  a  disseminated  miliary  tuber* 
culosis.  Lungs,  pleura,  liver,  spleen,  kidneys  and  mesen- 
terium   are   full   of   miliary   tubercles.     The  pleura    had   on 


several  places,  particularly  between  the  lobes,  a  thick  fibrinous 
exudation.  The  trachea  has  in  its  lower  part  an  ulcer  whose 
sharply  defined  and  not  undermined  borders  do  not  show  a 
very  characteristic  aspect,  while  lower  down  on  the  transition 
to  the  left  bronchus  is  a  more  characteristic  ulceration.  The 
left  bronchus  opens  immediately  in  a  cavity  nearly  reach- 
ing the  pleura.  The  bronchial  glands  are  very  much  enlarged 
and  the  one  cut  open  shows  caseous  degeneration.  The 
rapidity  of  the  course  the  tuberculosis  assumed  in  this  case, 
the  formation  of  a  cavity,  the  dissemination  of  the  process 
and  the  great  enlargement  of  the  bronchial  glands,  make  a 
picture  which  is  not  very  seldom  observed  in  children  up  to 
the  second  dentition. 

Case  II. — Diphtheria  with  Cardiac  Malformation. — Dr. 
Amberg. 

The  second  child,  white,  male,  15  months  old,  was  brought 
to  the  Dispensary  after  having  suffered  for  two  days  with  a 
croupous  cough.  On  the  morning  it  was  taken  with  severe 
attacks  of  dyspnoea,  the  pharynx  was  reddened,  but  without 
pseudomembranes  or  patches.  A  smear  made  from  material 
taken  from  the  pharynx  contained  diphtheria-bacilli.  Blood- 
serum  inoculated  from  the  same  material  gave  positive  results. 
Dr.  Booker  performed  an  intubation,  which  gave  relief  after 
a  short  time,  but  the  breathing  was  not  perfectly  free.  Be- 
sides, the  child  gol  an  injection  of  1000  units  antitoxin.  The 
child  remained  under  observation  for  6  days,  in  which  it  got 
3  times  1000  units  of  antitoxin.  The  fever  was  never  high, 
the  pulse  always  fairly  good.     The  breathing  was  sometimes 
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free,  mostly  difficult,  and  the  tube,  which  was  several  times 
taken  out.  had  to  be  reinserted,  hut  failed  in  the  last  days 
to  give  relief  to  any  large  extent.  The  examination  of  lung 
and  heart  was  very  difficult,  owing  to  violent  movements  of 
the  chest  and  the  excitability  of  the  child,  but  a  bronchitis 
extending  down  to  the  finer  tubes  could  be  detected.  The 
heart,  sounds  were  covered  by  the  coarse  bronchial  riles. 

The  post-mortem  gave  the  following  result:  The  lungs 
were  edematous,  partly  emphysematous  with  areas  of  broncho- 
pneumonia. The  division  into  lobes  is  abnormal,  the  right 
lung  presenting  an  additional  lobe.  In  the  trachea  we  see 
the  remnant  of  a  false  membrane  immediately  underneath 
the  vocal  cords — and  two  ulcers,  one  where  the  tube  touched 
the  anterior  wall  of  the  trachea  and  the  other  further  up  on 
the  same  side,  in  the  height  of  the  cricoid  cartilage,  not  so 
extensive  as  the  first  but  of  the  same  aspect  and  very  probably 
due  to  the  tube  too.     The  spleen  has  a  small  additional  lobe. 

But  the  most  interesting  features  we  find  in  the  heart. 
The  enlargement  of  the  heart  is  best  seen  in  comparison  with 
the  heart  of  the  first  child,  who  was  3  months  older.  The 
heart  of  this  older  child  has  a  foramen  ovale,  which  is  not 
perfectly  closed,  but  the  opening  is  not  very  marked  and  can 
be  demonstrated  only  by  help  of  a  probe.  On  the  right  side 
of  the  septum  in  the  direction  of  the  vena  cava  superior  is  a 
small  pocket  formed  on  one  side  by  the  septum,  on  the  other 
by  a  thin  membrane.  It  is  about  1  cm.  long  and  on  the 
opening  about  i  cm.  broad.  This  opening  looks  downwards 
and  its  border  consists  of  a  muscular  band.  The  other  heart 
is  enlarged  as  a  whole,  but  the  enlargement  of  the  right 
side  is  preponderant.  The  walls  of  the  heart  are  hypertro- 
phic Between  the  auricles  is  a  wide  opening  crossed  by 
several  fibers  coming  from  the  posterior  and  superior  walls 
of  the  auricles  to  the  left  of  the  middle-line  and  spreading 
fan-like  to  the  anterior  and  inferior  border  of  the  foramen. 
The  fibers  are  first  muscular,  but  most  of  them  become  ten- 
dinous. The  annulus  interauricularis  and  the  valvula  fora- 
niinis  ovalis,  which  form  the  secondary  septum  interatriorum 
are  partly  deficient,  partly  badly  developed.  The  annulus 
interauricularis  is  running  out  in  a  muscular  band,  which 
you  will  see.  holding  the  specimen  towards  the  light,  in  tin. 
superior  and  posterior  wall  of  the  auricles.  The  origin  of  the 
above  described  fibers  and  what  exists  of  the  valvula  foramini^ 
ovalis  is  to  the  left  of  this  muscular  band.  The  valvula 
forauiinis  ovalis  exists  only  in  its  upper  part  as  a  perforated 
membrane,  showing  the  direction  in  which  it  should  have 
grown  by  a  few  fibers.  The  opening  is  about  the  size  of  a 
silver  quarter. 

A  remnant  of  the  badly  marked  valvula  Eustachii  is  to  be 
.-ecu  in  a  fiue  ligament,  running  from  the  right  side  of  the 
vena  cava  inferior  to  the  also  badly  formed  limbus  Vi< 
On  the  anterior  wall,  where  the  bulbus  aorta'  lies  against  the 
wa'l.  are  several  muscular  bands  irregularly  arranged,  leaving 
small  spaces  between  them,  where  muscular  fibers  arc  appar 
ently  wanting.  There  are  no  other  irregularities  to  be  n 
the  myocard  and  endocard  seem  to  be  in  perfectl] 

The  occurrence  of  these  large  openings  between  the  auricles 
without  any  other  lesion  of  the  heart    is   not   frequent,  as 


Peacock  stated,  and  as  if  is  particularly  emphasized  by  Fallot, 
who  found  in  the  reports  of  10  years  of  the  Bulletin  de  la 
societe  anatomique  ami  Bulletin  des  Hopitaux  de  Paris  only 
'■'■  cases. 

Two  explanations  are  given  for  the  malformations  of  the 
heart.  One  considers  the  malformation  as  a  consequence  of  a 
foetal  endocarditis,  the  so-called  anomalies  subordonnees.  I 
think  we  can  rule  out  the  fcetal  endocarditis  in  this  ease,  be- 
cause there  is  nothing  in  the  heart  to  justify  this  explanation, 
while  the  other  irregularities  found  in  lung  and  spleen  lead 
ns  naturally  to  the  other  explanation  and  we  may  attribute 
the  malformation  to  an  arrest  of  development.  Moussons  is 
inclined  to  think,  that  perhaps  too  many  cases  have  bei  □ 
ascribed  to  a  fcetal  endocarditis,  recalling  Rokitansky's  experi- 
ence, who  found  that  alterations  of  myocard  and  endocard  arc 
rare  or  little  marked  in  very  young  or  still-born  children, 
while  more  frequent  and  better  marked  in  older  children  or 
adults  afflicted  with  malformation  of  the  heart.  Further. 
Moussons  points  out  that,  the  endocarditis  may  be  secondary, 
an  idea  already  brought  forward  among  others  by  Rauchfuss. 
who  states  that  a  malformation  may  give  a  predisposition  for 
a  fcetal  endocarditis,  explaining  so  that  the  fcetal  endocarditis 
is  oftener  found  in  the  right  heart. 

I  will  give  shortly  the  way  in  which  Rokitansky  tried  to 
explain  the  malformation  in  question,  when  there  is,  as  in 
our  case,  no  stenosis  of  the  pulmonary  artery.  He  argues 
thus:  While  the  septum  interatriorum  is  formed  the  septum 
interventriculare  is  not  yet  closed.  If  there  exists  now  a  mal- 
proportion  bet.weeen  the  pulmonary  artery  and  the  aorta,  so 
that  the  aorta  is  relatively  too  narrow,  a  part  of  the  blood  of 
the  left  ventricle  will  flow  through  the  opening  of  the  septum 
interventriculare  into  the  right  ventricle,  causing  dilatation 
and  relative  insufficiency  of  the  tricuspidal  valve.  There 
follows  dilatation  of  the  right  auricle  and  of  the  part  forming 
the  transition  from  the  right  to  the  left  auricle  and  the 
dilatation  is  made  responsible  for  the  prevention  of  the  per- 
fect formation  of  the  septum  interatriorum.  After  the  clos- 
ure of  the  septum  interventriculare  the  left  ventricle  will 
become  dilated  and  the  walls  hypertrophic.  As  the  cause  of 
the  narrowing  of  the  aorta,  Rokitansky  regards  a  failure  of 
development.  Rokitansky  does  not  claim  that  this  explana- 
tion is  alw-ays  found  valid,  saying,  that  there  are  cases  where 
the  septum  interatriorum  was  found  closed  under  more  un- 
favorable conditions.  In  our  case  the  circumference  of  the 
pulmonary  artery  in  the  valvular  region — the  heart  was  pre- 
served  in  alcohol — is  4.5  cm.,  that  of  the  aorta  3.0,  while  the 
'•orresponding  figures  of  the  other  heart  are  1.5  to  3.0  cm. 
If  this  condition  allows  the  explanation,  Rokitansky's  is  very 
questionable,  lie  thinks  it  is  important  that  the  septum  is 
enerally  pushed  to  the  left,  an  impression  we  get  undoubtedly 
in  our  ease,  so  indicating,  that  it  yields  to  a  pressure  exercised 
from  the  side  of  the  right  auricle. 

Several  etiological  factors  are  claimed  to  he  important. 
Heredity  is  made  responsible  in  several  cases  direct  or  in- 
direct; syphilis,  tuberculosis,  rheumatism,  pneumonia  of  the 
-  were  suspected  in  oiler-  Besides  we  find  accused 
tges     between     mar'     relatives,     rachitis     and     nervous 
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diseases  of  the  parents.  Of  all  these  etiological  factors 
none  can  be  made  responsible  in  this  case.  Another  fact 
remains  to  be  mentioned,  the  child  was  never  blue  before  it 
was  taken  sick  with  the  attacks  of  dyspnoea.  This  confirms 
again  the  observation  of  the  authors,  who  found  that  even  a 
wide  opening  between  the  auricles  is  not  necessarily  followed 
by  cyanosis.  Fallot  particularly  lias  noted  that  the  malfor- 
mation in  question  only  exceptionally  leads  to  the  "maladie 
It  is  well  known  that  a  malformation  like  this  is  not 
a  danger  to  life  and  it  may  allow  even  hard  labor.  That  the 
malformation  of  this  heart  is  in  any  way  connected  with  the 
fatal  end,  is  doubtful.  Nevertheless,  it  is  probable  that  the" 
already  much  enlarged  heart  had  not  the  power  of  resistance, 
like  a  perfectly  normal  one,  and  that  it  succumbed  therefore 
more  readily  to  the  diphtheritic  virus  and  the  weakening 
influences  of  the  bronchopneumonia. 
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Thrombosis  of  Carotid  Artery. 

De.  CusniNG. — The  patient  was  a  colored  man,  52  years  of 
<>  came  in  last  fall  with  the  diagnosis  of  a  tuberculous 
ulcer  in  the  bladder,  lie  was  operated  upon  Dec.  30,  a 
suprapubic  cystotomy  being  performed  with  the  patient  in 
the  Trendelenberg  position.  The  ulcer  was  excised  and  the 
wound  in  the  bladder  closed  as  is  usual  when  there  is  no 
particular  infection  of  the  urine  and  nothing  to  indicate  the 
necessity  I'm-  keeping  the  bladder  open.  He  made  a  very 
good  recover)  From  the  anesthetic  and  was  left 
fortably  thai  evening.  About  midnight,  however.  Dr.  J'.aer, 
who  had  him  in  charge,  called  me  to  see  .the  patient,  saying 
that  le'  was  -i  lipid  and  dull.  We  found  that  he  had  a  definite 
hemiplegia  which  we  supposed  was  due.  to  a  cerebral  hemor- 
rhage. The  left  side  of  the  face  was  completely  paralyzed. 
The  left  arm  was  flexed  and  quite  rigid,  as  was  also  the  left 
leg.  The  respirations  were  Cheyne-Stokes  in  character.  On 
the  following  day  the  whole  left  side  became  flaccid  and  he 


presented  the  characteristics  of  a  hcmiplegic.  The  paralysis 
of  the  left  side  was  complete,  except  for  the  supraorbital 
muscle,  for  twelve  days  he  went  on  without  change  in  the 
symptoms;  the  bladder  healed  up  completely  and  we  supposed 
the  paralysis  would  also  clear  up.  On  Jan.  13  there  was 
a  sudden  rise  of  temperature  with  pain  in  the  back  of  the 
head  and  neck.  Lumbar  puncture  was  made  and  clear  fluid 
withdrawn;  no  cellular  elements  present  and  no  organisms 
detected.  Forty-eight  hours  after  this  exacerbation  paralysis 
of  the  cervical  sympathetic  was  apparent  and  on  the  next  day 
a  pronounced  swelling  of  the  whole  upper  extremity  began 
and  extended  over  the  chest.  We  supposed  there  was  a 
thrombosis  of  the  jugular  vein  and  that  possibly  it  had  ex- 
tended downwards  from  the  cavernous  sinus.  The  patient 
gradually  failed  and  died  that  night. 

The  pathological  findings  showed  a  thrombosis  of  the 
carotid  artery  and  almost  the  whole  right  hemisphere  was 
involved  in  a  white  softening.  There  was  no  apparent  arterio- 
sclerosis noted  clinically  nor  at  the  autopsy. 

Whether  his  position  at  the  time  of  operation  could  have 
had  any  predisposing  effect  I  do  not  know,  but  I  believe  that 
such  post-operative  calamities  are  practically  unheard  of  on 
the  gynecological  side  where  that  position  is  so  frequently 
used. 

Dr.  Paton. — On  inspection  of  the  external  surface  of  (lie 
right  hemisphere  it  can  be  easily  seen  even  that  there  is  a 
large  area  of  softening.  This  area  corresponds  to  the  distri- 
bution of  the  Sylvian  artery,  leaving  out  the  superior  tem- 
poral and  the  superior  frontal  convolutions.  On  the  inner 
surface  the  region  supplied  by  the  anterior  cerebral  is  very 
firm  and  apparently  not  involved.  The  posterior  cerebral 
supply  is  not  affected.  It  is  evident  that  the  whole  carotid 
area  is  not  involved,  but  only  that  part  of  it  which  is  supplied 
by  the  Sylvian  artery. 

The  microscopic  examination  of  the  tissues  brings  out  some 
interesting  points.  Sections  taken  from  the  right  frontal 
convolution  show  no  trace  of  nerve  cells,  but  in  their  place 
are  great  numbers  of  cells  similar  to  those  found  in  all  sof- 
tened areas.  One  does  not  care  to  say  anything  definitea 
concerning  the  origin  of  these  cells  as  it  is  an  old  question  of 
dispute.  Without  doubt  the  vascular  system  supplied  some, 
and  the  neuroglia  tissue,  others.  Then  there  is  a  cell  element 
that  I  believe  will  sooner  or  later  be  shown  to  have  an  inn 
portant  relation  to  these  conditions,  and  that  is  the  indifferent 
cell  which  exists  in  such  great  numbers  in  the  adult  nervous 
system.  Some  of  these  cells  may  persist  as  indifferent  cells 
through  life  and  some  may  become  neuroglia  cells. 

The  cells  in  the  motor  area  on  the  right  side  show  only  very 
slight  changes. 
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GENERAL  STATEMENT. 

The  Medical  Department  of  the  Johns  Hopkins  University  was  opened  for  the  instruction  of  students  October,  1893.    This  School  of  Medicine  is  an  in- 
tegral and  coordinate  part  of  the  Johns  Hopki.us  University,  ami  it  also  derives  great  advnntne-oa  f.-o,™   its  close   affiliation   with    the  Johns   Hopkins  Hos- 

ear  begins  on  the  first  of  October  and   ends  the 
line  terms. 

'in  the  Dispensary  and  Wards  of  the  Hospital, 
that  the  medical  art  should  rest  upon  a  suitable 
ourse  are  devoted  mainly  to  practical  work,  corn- 
Anatomy,  Physiology.  Physiological  Chemistry, 
ERRATUM.  en  abundant  opportunity  for  the  personal  study 

ical    Laboratories.    Especially    advantageous    for 
Tactical  work  in  the  Dispensary,  and  throughout 

In  Dr.  Welch's  article,  p.  186  (Vol.  XI)  of  the  Bulletin,  line  5  of  toot- 
note  14.  " constantly "  should  read  "inconstantly." 


egrce  iu  this  university. 

•   acquaintance   with  Latin   and  a  good   reading 

s  is  imparted  by  the  regular  minor  courses  given 

lion.     In   physics,    four  class-room   exercises   and 
d   five  hours  a   week  in   the   laboratory    in   each 

o.  -inose  who  give  evidence  ny  examination  mat  cney  possess  me  general  education  implied  bv  a  degree  in  arts  or  in  science  from  an  approved 
college  or  scientific  school,  and  the  knowledge  of  French,  German,  Latin,  physics,  chemistry,  and  biology  above  indicated. 

Applicants  for  admission  will  receive  blanks  to  be  tilled  out  relating  to  their  previous  courses  of  study. 

They  are  required  to  furnish  certificates  from  officers  of  the  college  or  scientific  schools  where  they  have  studied,  as  to  the  courses  pursued  in  physics, 
chemistry  and  biology.  If  such  certificates  are  satisfactory,  no  examination  in  these  subjects  will  be  required  from  those  who  possess  a  degree  in  ails  or 
science  from  an  approved  college  or  scientific  school. 

Candidates  who  have  not  received  a  degree  in  arts  or  iu  science  from  tin  approved  college  or  scientific  school  will  be  required  11)  to  pass,  at  the 
beginning  of  the  session  in  October,  the  matriculation  examination  for  admission  to  the  collegiate  department  of  the  Johns  Hopkins  University,  fj)  then 
to  pass  examinations  equivalent  to  those  taken  by  students  completing  i  he  Chemical-Biological  course  which  leads  to  the  A.  I'.,  degree  in  this  University, 
and  (3)  to  furnish  satisfactory  certificates  that  they  have  had  the  requisite  laboratory  training  as  specified  above.  It  is  expected  that  only  in  very  rare 
Instances  will  applicants  who  do  not  possess  a  degree  In  arts  or  science  be  able  to  meet  these  requirements  tor  admission. 

Hearers  and  special   workers,  not  candidates  for  a  degree,   will  be   received  tit   the  discretion  of  the  Faculty. 

ADMISSION  TO    IDVANCHD  STANDING 
Applicants  for  admission  to  advanced  standing  must    furnish  evidence  (li  that  the  f"i  of  admission   as   regards  preliminary   I  raining  have 

b    -n  fulfilled,   (2)  that  courses  equivalent   in  kind  and  anionic    t<  here,   preceding  that    year  of  the  course  for  admission  to  which  application 

Is    nade,   have  been  satisfactorily   completed,   and  (3)   must   pass  examinations  at  the  beginning  of  the  session  in  October  in  all  the  subjects  thai   have  been 
air  idy  pursued  by  the  class  to  which  admission  is  sought.    Certificate    of     landing  elsewhere  cannot   he  accepted  iu  place  of  these  examinations. 

SPECIAL  COURSES  FOR  GRADUATES  IN   MEDICINE. 

Since  the  opening  of  the  Johns  Hopkins  Hospital  In  1889,  courses  of  instruction    have   been    offered    to    graduates    in    medicine.    The    attendance    ui 

these  courses  has  steadily  increased  with  each  succeeding  year  and   Indicates  gratifying  appreciation  of  the  si ial  advantages   here  afforded.    Willi   tie 

completed  organization  of  the  Medical   School,   It  was   found    nei  courses   Intended    especially   for   physicians    at   a    later   period    ol    the 

academic  year  than  that  hitherto  selected.    It  is.  however,  belle       I  period   now  chosen   for   this   purpose  Is  more  convenient    for   the  majority   01 

hose  desiring  to  take  the  courses  than  the  former  one.     i  '    Instruction   for   graduates  In  medicine  are  now   given  annually   during  the 

months  of  May  and  June.    During  April  there  is  a  preliminary  cense  in  Normal  Histology.    These  courses  arc  in    Pathology^  Bacteriology,  (  llnlcal  Mlero- 
scopy.  Gene 
and  Rhlnology 
of  a  practical 
and  operati 
several  instr 
practical  courses  is  necessarily  limited.    For  these  the  places  are  assigned  according  to  the  dale  oi   application. 

During  October  a  select  number  of  physicians  will  be  admitted  to  a  special  class  for  the  study  of  the  Important  tropical  diseases  met  wltn  in  mis 
region. 

The  Annual  Announcement  and  Catalogue  will  be  sent  upon  application.    Inquiries  should  be  nddressed  to  the 
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-  of  the  parents.  Of  all  these  etiological  factors 
none  can  be  made  responsible  in  this  case.  Another  fact 
remains  to  he  mentioned,  the  child  was  never  blue  before  it 
was  taken  sick  with  the  attacks  of  dyspnoea.  This  confirms 
again  the  observation  of  the  authors,  who  found  that  even  a 
wide  opening  between  the  auricles  is  not  necessarily  followed 
by  cyanosis.  Fallot  particularly  has  noted  that  the  malfor- 
mation in  question  only  exceptionally  leads  to  the  "  maladie 
It  is  well  known  that  a  malformation  like  this  is  not 
a  danger  to  life  and  it  may  allow  even  hard  labor.  That  the 
malformation  of  ibis  heart  is  in  any  way  connected  with  the 
fatal  end,  is  doubtful.  Nevertheless,  it  is  probable  that  the 
already  much  enlarged  heart  had  not  the  power  of  resistance. 
like  a  perfectly  normal  one.  and  that  it  succumbed  therefore 
more  readily  to  (lie  diphtheritic  virus  and  the  weakening 
influences  of  the  bronchopneumonia. 
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presented  the  characteristics  of  a  hemiplegic.  The  paralysis 
of  the  left  side  was  complete,  except  for  the  supraorbital 
muscle.  For  twelve  days  he  went  on  without  change  in  Ihc 
symptoms;  the  bladder  healed  up  completely  and  we  supposed 
the  paralysis  would  also  clear  up.  On  Jan.  13  there  was 
a  sudden  rise  of  temperature  with  pain  in  the  back  of  the 
head  and  neck.  Lumbar  puncture  was  made  and  clear  fluid 
withdrawn;  no  cellular  elements  present  and  no  organisms 
detected.  Forty-eight  hours  after  this  exacerbation  paralysifi 
of  the  cervical  sympathetic  was  apparent  and  on  the  next  day 
a  pronounced  swelling  of  the  whole  upper  extremity  began 
and  extended  over  the  chest.  We  supposed  there  was  a 
thrombosis  of  the  jugular  vein  and  that  possibly  it  had  ex- 
tended downwards  from  the  cavernous  sinus.  The  patient 
gradually  failed  and  died  that  night. 

The  pathological  findings  showed  a  thrombosis  of  the 
carotid  artery  and  almost  the  whole  right  hemisphere  was 
involved  in  a  white  softening.  There  was  no  apparent  arterio- 
sclerosis noted  clinically  nor  at  the  autopsy. 

Whether  his  position  at  the  time  of  operation  could  have 
had  any  predisposing  effect  I  do  not  know,  but  I  believe  that 
such  post-operative  calamities  are  practically  unheard  of  on 
the  gynecological  side  where  that  position  is  so  frequently 
used. 


Thrombosis  of  Carotid  Artery. 

Dr.  CusniNG. — The  patient  was  a  c 
age,  who  came  in  last  fall  witli  the  dii 
ulcer  in   the  bladder.     He   was  oper 
suprapubic  cystotomy  being  performu- 
the  Trendelenberg  position.     The  ulcer  was  excised  and  the 
wound  in  the  bladder  closed  as  is  usual  when  there  is  no 
particular  infection  of  the  urine  and  nothing  to  indicate  the 
>    for   keeping  the  bladder  open.     lie  made  a  very 
good  recovery  from  the  anesthetic  and  was  left  sleeping  com- 
fortably that  evening.     About  midnight,  however,  Dr.  Baer, 
who  had  him  in  charge,  called  me  to  see  .the  patient,  saying 
was  stupid  and  dull.     We  found  that  he  had  a  definite 
hemiplegia  which  we  supposed  was  due  to  a  cerebral  hemor^ 
rhage.     The  left  side  of  the  face  was  completely  paralyzed. 
The  left  arm  was  flexed  and  quite  rigid,  as  was  also  the  left 
leg.     The  respirations  were  ('heyne-Stokes  in  character.     On 
the  following  day  the  whole  left  side  became  flaccid  and  he 


convolution  show  no  trace  of  nerve  cells,  but  in  their  place 
arc  great  numbers  of  cells  similar  to  those  found  in  all  sof- 
tened areas.  One  does  not  care  to  say  anything  definitely 
concerning  the  origin  of  these  cells  as  it  is  an  old  question  of 
dispute.  Without  doubt  the  vascular  system  supplied  some, 
and  the  neuroglia  tissue,  others.  Then  there  is  a  cell  element 
that  I  believe  will  sooner  or  later  be  shown  to  have  an  im- 
portant relation  to  these  conditions,  and  that  is  the  indifferent 
cell  which  exists  in  such  great  numbers  in  the  adult  nervous 
system.  Some  of  these  cells  may  persist  as  indifferent  cells 
through  life  and  some  may  become  neuroglia  cells. 

The  cells  in  the  motor  area  on  the  right  side  show  only  very 
slight  changes. 
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Willi.,  m  H.  Welch.  M.  D.,  LL.D.,  Professor  of  Patho 

Wii.i.i.v.t,  Osi.Ku,  M.  D.,  LL.D.,  F.R.  S.,  Professorof  Medicine. 

Henry  '.«'.  Hiki>.  M.  D.,  LL.D..  Professor  of  Psychiatry. 

Howard  A.  Kei.i.y.  M.  D„  Professorof  Gynecology. 

William  K.  Bbooks,  Ph.D.,  LL.D.,  Professorof  Zofl 

William  S.  Kalstko.  M.  D.,  Professor  of  Surgery. 

John  J.  Abb?  ..  M.  D„  Professorof  Pharmacology. 

William  H.  Howell,  Ph.D..  M.  D.,  Professorof  Physiology,  and  I  Ii 

Medical  I\u m'.'v. 
Franklin  P.  Mall.  .J.'.  D..  Professorof  Anatomy. 
J.  Whitridge  William  s.  M.  D.,  Professor  of  Obstetrics. 
William  D.  Booker.  M.  1.'.,  Clinical  Professorof  Pediatrics. 
John  X.  Mackenzie.  M.  !>.,  GBnical  Professorof  Laryngology. 
Samuel  Theobald,  M.  D.,  Cluneal  Professor  of  Ophthalmology  and  Otology. 
Henry  M.  Thomas,  M.  D.,  Clinical  Professor  of  Neurology. 
J.  Williams  Lord,  M.D.,  Clinicai'  Professorof  Dermatology. 
Thomas  C.  Gilchrist,  M.B.,  M.  R.  C  S.,  Clinical  Professorof  Derm  ah 
Henky  J.  Berkley,  M.  D„  Clinical  Professorof  Psychiatry. 
William  S.  Thayer,  M.  D.,  Associate  Professor  of  Medicine. 
Jons  M.  T.  Finney.  M.  D.,  Associate  Professor  of  Surgery. 
BOB8  ' ..  Harrison,  Ph.D.,  Associate  Professorof  Anatomy. 
William  W.  Kussell,  m.  D.,  Associate  Pro/essor  of  Gynecology. 
Thomas  S.  Cillen,  M.  B.,  Associate  Professor  of  Gynecology. 
Keid  Hunt,  Ph.D..  M.  D..  Associate  Professor  of  Pharmacology. 
Robert  L.  Randolph,  M.  D.,  Associate  in  Ophthalmology  and  otology. 
Thomas  B.  Fctcher,  M.  B.,  Associate  in  Medicine. 


Joseph  C.  Bl i M.  D.,  Associate  in  Surgery. 

Charles  K.  Bardei  r,  M.D.,  Associate  in  Anatomy. 

Harvey  W.  Ccshing,  M.  D„  \ iat 

George  W.  Dobbin,  M.  D.,  \  —  lateinObst 

walteii  Jones,  Ph.D.,  Associate  in  Physiological  Ohomistrj  and  Co 

Norman  MacL.  Harris,  M,  i:..  Associate  in  Bacteriology: 

William  G.  MacCallum,  M.D.,  Associate  in  Pathology. 

1  bake  R.  smith,  M.  I).,  [nstructor in  Medicine. 

H.  Barton  .1  loobs,  M.  I'.,  [nstructor in  Medicine. 

Hugh  H.  I'm  no.  \i.  D.,  in  tructor  in  Genito-Urinary  Diseases. 

Thomas  McCrak,  M.  Ii.,  [nstructor  in  Medicine. 

Henry  McE.  Kniiwku,  Ph.D.,  Instructor  in  Anatomy. 

Perci  M.  Dawson,  M.  D.,  [nstructor  inPhysii   ogy. 

Eugene  L.  Opie,  M.  H„  Instructor  in  Pathology. 

Mehvin  T.  Sriu.EK.  Ph. 11..  Instructor  in  Anatomy. 

Stewart  Paton.  M.  II..  Assistant  in  Clinical  Neuro 

Harry  T.  MARSHALL,  M.  D.,  Assistant  in  Pathology. 

Charles  P.  Emerson,  M   D.,  Assistant  in  Medicine. 

Elizabeth  Hurdox,  M.  D.,  Assistant  in  Gynecology. 

Henry  O.  Reik,  M.  D.,  Assistant  in  Ophthalmology  and  i  itoioL.i. 

L.  P.  Hamburger.  M.  D.,  Assistant  in  Medicine. 

F.  W.  Lynch.  M.  D.,  Assistant  in  Obstetrics. 

John  I!.  MacCallum,  M.  I'..  Assistant  in  Anatomy. 

Warren  H.  Lewis,  M.  D..  Assistant  in  Anatomy. 

George  Walker,  M.  D„  [nstructor  in  Surgery. 

Joseph  Erlanger,  M.  D.,  Assistant  in  Physiology. 

H.  w.  Buckler,  M.  Ii.,  Assistant  in  Obstetrics. 


GENERAL  STATEMENT. 

The  Medical  Department  of  the  Johns  Hopkins  University  was  opened  for  the  instruction  of  students  October,  1893.  This  School  of  Medicine  is  an  iu 
tegral  and  coordinate  part  of  the  Johns  Hopki.ns  University,  and  it  also  derives  great  advantages  from  its  close  affiliation  with  the  Johns  Hopkins  Hos- 
pital. The  required  period  of  study  for  the  decree  of  Doctor  of  Medicine  is  four  years.  The  academic  year  begins  on  the  first  of  October  and  end.  the 
middle  of  June,  with  short  recesses  at  Christmas  and  Easter.    Men  and  women  are  admitted  upon  the  same  terms. 

In  the  methods  of  instruction  especial  emphasis  is  laid  upon  practical  work  in  the  Laboratories  and'  in  the  Dispensary  and  Wards  of  the  Hospital. 
While  the  aim  of  the  School  is  primarily  to  train  practitioners  of  medicine  and  surgery,  it  is  recognized  that  the  medical  art  should  rest  upon  a  suitable 
preliminary  education  and  upon  thorough  training  in  the  medical  Bciences.  Hie  first  two  years  of  the  course  are  devoted  mainly  to  practical  work,  com- 
bined with  demonstrations,  recitations  and,  when  deemed  necessary,  lectures,  in  the  Laboratories  of  Anatomy,  Physiology.  Physiological  Chemistry, 
Pharmacology  and  Toxicology,  Pathology  and  Bacteriology.  J  Hiring  .he  last  two  years  the  student  is  given  abundant  opportunity  for  the  personal  study 
of  cases  of  disease,  his  time  being  spent  largely  in  the  Hospital  Wards  and  Dispensary  and  in  the  Clinical  Laboratories.  Especially  advantageous  fo'r 
thorough  clinical  training  are  the  arrangements  by  which  the  students,  divided  into  groups,  engage  in  practical  work  in  the  Dispensary,  and  throughout 
the  fourth  year  serve  as  clinical  clerks  and  surgical  dressers  in  the  wards  of  the  Hospital. 

REQUIREMENTS  FOR  ADMISSION. 

As  candidates  for  the  degree  of  Doctor  of  Medicine  the  school  receives: 

1.  Those  who  have  satisfactorily  completed  the  Chemical-Biological  course  which  leads  to  the  A.  B.  degree  iu  this  university. 

2.  Graduates  of  approved  colleges  or  scientific  schools  who  can  furnish  evidence:  (a)  That  they  have  acquaintance  with  Latin  and  a  good  reading 
knowledge  of  French  and  German;  (b)  That  they  have  such  knowledge  of  physics,  chemistry,  and  biology  as  is  Imparted  by  the  regular  miuor  courses  given 
in  these  subjects  in  this  university. 

The  phrase  "  a  minor  course,"  as  here  employed,  means  a  course  that  requires  a  year  for  its  completion.  In  physics,  four  class-room  exercises  and 
three  hours  a  week  In  the  laboratory  are  required;  in  chemistry  and  biology,  four  class-room  exercises  and  five  hours  a  week  in  the  laboratory  in  each 
subject. 

3.  Those  who  give  evidence  by  examination  that  they  possess  the  general  education  implied  bv  a  degree  in  arts  or  in  science  from  an  approved 
college  or  scientific  school,  and  the  knowledge  of  French,  German,  Latin,  physics,  chemistry,  and  biology  above  indicated. 

Applicants  for  admission  will  receive  blanks  to  be  filled  out  relating  to  their  previous  courses  of  study. 

They  are  required  to  furnish  certificates  from  officers  of  the  college  or  scientific  schools  where  they  have  studied,  as  to  the  courses  pursued  in  physics. 
chemistry  and  biology.    If  such  certificates  are  satisfactory,  do  m  these  subjects  will  be  required  from  those  who  posses         di    '       Ir  arts  or 

science  from  an  approved  college  or  scientific  school. 

Candidates  who  have  not  received  a  degree  in  arts  or  in  science  from  an  approved  college  or  scientific  school  will  be  required  (1)  to  pass,  at  the 
beginning  of  the  session  in  October,  the  matriculation  examination  for  admission  to  the  collegiate  department  of  the  Johns  Hopkins  ITniversiiy,  (2)  then 
to  pass  examinations  equivalent  to  those  takeu  by  students  completing  the  Chemical-Biological  course  which  leads  to  the  A.  B.  degree  in  tins  University, 
and  (3)  to  furnish  satisfactory  certificates  that  they  have  had  the  requisite  laboratory  training  as  £  above.     It   is   expected  that  only   in  very  rare 

instances  will  applicants  who  do  not  possess  a  degree  in  arts  or  sclei  o  meet  these  requirements  tor  admission. 

Hearers  and  special  workers,  not  candidates  for  a  degree,  will  be  received  at  the  discretion  of  the  Faculty. 

ADMISSION  TO   ADVANCED  STANDING. 
Applicants  for  admission  to  advanced  standing  must  furnish  evidence  (1)  that  the  foregoing  terms  of  admission   as  regards  preliminary  (raining  have 
I   en  fulfilled,   (2)  that  courses  equivalent  in  kind  and  amount   to  tic  re,   preceding  that   year  of  the  course  for  admission  to   whieh  appli 

I*  made,  have  been  satisfactorily  completed,  and  13)  must  pass  examinations  at  the  beginning  of  the  session  in  October  in  all  the  subjects  that  have  been 
all  ady  pursued  by  the  class  to  whieh  admission  is  sought.    Certificates  of  standing  elsewhen  A  in  place  of  these  examinations. 

SPECIAL  COURSES  FOR  GRADUATES  IN   MEDICINE. 

Since  the  opening  of  the  Johns  Hopkins  Hospital  in  1889,  courses  of  institution   have  been  offered   to   graduates   Is    medicine.    The   attendance   upon 

these  courses  has  steadily  increased  with  each  succeeding  year  and   indicates  gratifying  appreciation  of  the  s lal   a.:-  afforded.     Willi   the 

completed  organization  of  the  Medical   School,   it  was   fo  to  gl   e   the   courses    Intended    especially   for   physicians    at    a    later    per of   the 

academic  Year  than  that  hitherto  selected.    It  is.  however,  believed  thai    the  period   now  chosen  for  this  purpose   is  more  convenient    for   i  he   majority  of 

fleslrlng  to  take  the  courses  than  the  former  one.    The  special  courses  of   instruction  for   graduates  in  medicine  are  now  ■   during  the 

months  of  May  and  June.    During  April  there  la  a  prelim  [formal  Hist  courses  are  In  Pathology,  Bacteriology,  Clinical  Micro 

General  Medicine.   Surgerv,    Gynecology   Dermatology,   Diseases  of  Children,  Diseases  of  the  Nervous  System,  Genlto-Urinaiy  D! 
and  Rhlnologv.  and  Ophthalmology  and  Otology.    3  '  '°  meet  the  requirements  of  practitioners  wholly 

of  a  practical'  character.    It  includes  laboratory  course-    d  hlng,  and  clinical  1  on  in  the  wards,  dispensary,  amphlthi 

and  operating-rooms  of  the  Hospital.  These  courses  are  open  to  those  who  have  taken  a  medical  degree  and  who  give  evidence  satlsractorj  totne 
several  instructors  that  thev  are  prepared  to  profit  by  the  opportunities  here  offered.  The  number  of  students  who  can  be  accommodated  m  Bomt  of  tne 
practical  courses  is  necessarily  limited.    For  these  the  places  are  asslgi  '■-'  '"  "'"  date  of  application. 

During  October  a  select  number  of  physicians  will  be  admitted  to  a  special  class  for  the  study  of  the  Important  tropical  diseases  met  with  In  this 
region. 

The  Annual  Announcement  and  Catalogue  will  be  sent  upon  application.    Inquiries  should  be  addressed  to  the 
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PUBLICATIONS  OF  THE  JOHNS  HOPKINS  HOSPITAL. 


THE  JOHNS  HOPKINS  HOSPITAL  REPORTS. 

Volume  I.     423  pages,  99  plates. 

Report  in  Pathology. 

The  Vessels  ami  Walls  of  the  Dog's  Stomach:  A  Study  of  the  Intestinal 
Contract i.>n:  Healing  of  Iutestinal  Sutures;  Reversal  of  the  Intestine; 
The  Contraction  of  the  V°na  I'ortae  and  its  Influence  upon  the  Circu- 
lation.   Bv  F.   P.  Mai.i..  M.  D.  m  ^    _,      .    ,. 

A  Contribution  to  the  Pathology  of  the  Gelatinous  Type  of  Cerebellar 
Sclerosis  (Atrophy).    By  Henry  J.  Berkley.  M.  D. 

Reticulated  Tissue  and  its  Relation  to  the  Connective  Tissue  l<iorlls.  By 
F.  T.  Mall,  M.  D. 

Report  in  Dermatology. 

Two  Cases  of  Protozoan  (Coccidioidal)  Infection  of  the  Skin  and  other 
Organs.    Bv  T.   c '.   Gilchrist.   M.  D.,  and  Emmet  Rixford,  M.  D. 

A  Case  of  Blastomycetic  Dermatitis  in  Man;  Comparisons  of  the  iwo 
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ANElTRISM  OF  THE  AORTA  TREATED  BY  THE  INSERTION  OF  A  PERMANENT  WIRE  AND 

GALVANISM  [MOORE-CORRADI  METHOD]. 

WITH   A   REPORT  OF   FIVE  CA8ES. 


By  Guy  L.  H inner,  M.  D., 
Assistant  Resident  Gyi  -  The  Johns  Hopkins  Hospital. 


The  study  of  the  literature  concerning  aneurism  of  the 
aorta  convinces  me  that  this  dreadful  malady  is  usually  a 
surgical  disease.  The  authenticated  spontaneous  cures  are 
sadly  few  in  number.  Clinical  experience  demonstrates  that 
we  can  extend  but  little  hope  to  a  patient  in  proposing  the 
palliative  method  of  Bellingham1  commonly  known  as  the 
Tufnell"  treatment.  Moreover,  this  treatment,  as  well  as  its 
modification  by  the  use  of  potassium  iodid  as  proposed  b] 
Balfour,*  to  be  properly  carried  out,  requires  first,  a  patient  of 
pore  than  ordinary  hardihood,  and  secondly,  conditions  with 
which  it  would  be  impossible  to  surround  *he  average  patient. 
With  these  fact-  before  us,  and  a  surgical  measure  at  hand 
with  which  there  is  considerable  chance  fur  success  it  may  he 

tied  whether  we  are  justified  in  allowing  these  cases  of 
|prtic  aneurism  to  go  without  operative  interfer 

It  is  impossible  in  a  paper  of  this  scope  to  enter  into  the 
merits  of  the  various  methods  <>f  treatment  now  in  vogue,  but 
w,    may  he  permitted  a  hurried  survey  of  the  subject.     We 

□fining  our  remarks   to  aneurism   of  the 
those  aneurisms  of  the  vessels  of  smaller  and  intermediate 

-  ly  reached  by  the  surgeon,  it  is  probable  that  the 
IfuntcHan  treatment  by  lipature  will  long  continue  the  pTef- 
cnil.lc  method. 


Ligation  of  the  aorta,  reported  in  ten  cases'  as  performed 
lor  aneurism,  has  been  universally  fatal,  the  patients  living 
from  4  hours  to  11  days. 

Pringle5  refers  to  five  cases  of  abdominal  aneurism,  prob- 
ably all  of  the  aorta,  successfully  treated  by  proximal  pres- 
sure. Manifestly  thoracic  aneurisms  cannol  be  so  treated, 
and  he  recognizes  the  faci  thai  mosi  abdominal  aneurisms 
arise  about  the  celiac  axis  and  cannot  be  treated  by  proximal 
pressure.  Pringle  would  limit  this  method  to  those  aneur- 
isms which  arise  below  the  aortic  bifurcation.  He  quotes 
results  in  five  cases  of  abdominal  aneurism  treated  by  distal 

compression.     Death  Eollowed  in  these  cases  IV peritonitis, 

obstruction  of  the  bowels,  gangrene,  and    reduction   of  the 
pancreas  to  a  pulp. 

The  method  of  Cinicelli'  of  galvano-pUncture  or  electrol- 
ysis was  first  suggested  independently  by  Velpeau'  and  by 
Benjamin  Phillips"  and  is  -till  being  used  with  more  or  less 
•uecess.  principally  by  the  Italian-.  Another  method  in 
vogue  in  Italy  is  thai  of  Baccelli  '  who  introduces 
atch  springs  into  the  Bac  and  allow-  them  to  remain. 

The  only  other  surgical  method  worthy  of  -  onsidi  ration  is 
I  hat  successfully  practised  by  Macewei 
ner  lining  oJ  I  :  waiting  for  the  thrombus  formation 
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and,  according  to  Macewen,  organization.     Given  an  aortic 

aneurism  of  small  size  with  the  three  coals  and  their  vasa 
vasorum,  and  this  method  offers  some  chances  for  cure.  But 
the  process  requires  from  a  few  to  48  hours  for  the  needling 
and  from  weeks  to  months  for  the  thromlms  formation,  even 
in  the  most  favorable  sac.  Moreover,  the  strengthening  of 
the  wall  takes  place  where  the  point  of  the  needle  plays 
rather  than  on  the  anterior  wall,  where,  in  aneurism  of  the 
thoracic  aorta,  at  least,  there#  seems  to  he  the  most  frequent 
extension.  Manifestly  in  abdominal  aneurism  only  those  sacs 
which  lie  in  immediate  contact  with  the  parietes  could  he  so 
treated  and  the  certain  diagnosis  of  such  a  condition  is  quite 
an  impossibility. 

The  brilliant  results  reported  by  the  French11  authors  in 
the  use  of  the  gelatin  method  have  not  been  confirmed  in  our 
wards.  With  Dr.  Futeher12  we  believe  the  method  deserves 
further  trial  and  would  recommend  it  if  a  patient  presents 
himself  before  being  in  a  desperate  condition.  Dr.Finney 
suggests  that  future  experience  may  prove  the  advisability  of 
giving  a  few  gelatin  injections  shortly  before  operation  by 
the  Moore-Corradi  method. 

In  the  year  1864  Mr.  Charles  H.  Moore  of  the  Middlesex- 
Hospital  first  attempted  the  cure  of  an  aortic  aneurism  by  the 
insertion  of  a  permanent  foreign  body. 

That  this  hazardous  operation  was  undertaken  only  after 
careful  consideration  of  the  principles  involved,  is  evidenced 
by  his  observations;  to  wit,  "the  first  indispensable  condition 
for  the  cure  of  thoracic  aneurism  is  to  provide  means  of  elic- 
iting fibrin  from  the  blood,"  and,  "the  second  indispensable 
condition  for  relieving  an  aortic  aneurism  is  to  extend  the 
surface  within  it  on  which  fibrin  may  coagulate." 

Nothing  daunted  by  a  failure  in  his  first  case,  due  to  the 
then  obscure  agent  sepsis,  he  says: — "if  there  be  no  manifest 
and  essentia]  fault  in  the  procedure  I  cannot  think  it  righi  to 
abandon  an  operation  which  was  so  promptly  followed  by  the 
most  marked  and  positive  improvement.  On  the  contrary.  I 
regard  its  early  results  as  strikingly  confirming  the  main  part 
of  the  theory  and  as  affording  for  other  cases  a  substantial 
-  of  advantage  from  which  future  thought  has  but  to 
eliminate  the  cause  of  ill  success."  And  he  suggested  two 
very  important  improvements  in  technique;  (1)  that  a  less 
quantity  of  wire  be  used  (he  used  78  feet)  and  (2)  that  the 
wire  be  so  manipulated  as  to  insure  its  coiling  in  the  cavity 
and  not  merely  lying  in  circles  against  the  walls. 

Since  Moore's  failure  the  application    if  aseptic  surgery  has 
i  d  the  greatest  "  cause  of  ill  success"  and  the  addition 
of  electrolysis  as  suggested  by  Corradi  has  been  a  marked  im- 
provement in  method. 

Method. — While  this  operation  was  devised  by  an  English- 
man and  modified  by  an  Italian,  it  has  been  developed  prin- 
cipally by  Americans.  And  among  these  Dr.  D.  D.  Stewart, 
of  Philadelphia,  deserves  most  credit  for  his  activity  in  evolv- 
ing a  good  technique. 

In  his   preparation  for  an  operation   the   surgeon   should 

mi  Eorehand  with  his  needles,  wire,  and  electrical 

apparatus,  to  find  which  he  can  manage  with  the  greatest 


facility  and  effectiveness.  The  needles  should  be  considered 
with  regard  to  size,  material,  insulation  and  sterilization. 
One  chooses  between  the  cannula  with  trocar,  and  the  lance- 
pointed  aspirator  needle,  which  latter  may  be  inserted  alone 
or  with  the  initial  end  of  the  wire  already  introduced.  With- 
in limits  the  needle  should  be  large  enough  for  the  easy  pas- 
sage of  the  wire.  The  loss  of  blood,  if  the  wire  be  inserted 
with  the  needle,  or  soon  after,  is  very  slight  and  most  aneu- 
rism patients  would  probably  be  benefited  by  some  bleeding. 
As  to  insulation,  the  needle  should  be  covered  from  the 
shoulder  to  within  1  cm.  of  the  point,  with  some  non-con- 
ducting material,  so  that  the  electrical  current  will  not  be 
dissipated  when  the  needle  passes  through  the  sac  wall.  Dun- 
can" after  trying  glass,  sealing-wax.  varnish  of  various  kinds, 
caoutchouc,  and  shellac,  advised  covering  the  needle  with 
vulcanite;  but  hard  rubber  cannot  be  properly  used  without 
materially  increasing  the  caliber  of  the  needle.  Our' needles 
were  covered  neatly  and  effectively  with  a  black  varnish  or 
lacquer.  ("  Best  French  Lacquer,"  made  by  Behlen  &  Bro., 
Xew  York  City.)  This  cannot  be  boiled  nor  will  it  bear  soak- 
ing in  carbolic.  It  softens  in  the  steam  sterilizer  either  with 
or  without  pressure  but  quickly  hardens  on  exposure  to  dry 
air;  so  this  method  may  be  used.  But  the  best  method  is  to 
sterilize  in  a  dry-air  chamber.  One  should  select  a  half- 
dozen  needles  of  various  sizes  and  lengths;  have  them  lac- 
quered; place  them  in  a  test-tube,  and  cork  with  cotton. 
This  is  placed  in  a  hot-air  chamber,  the  temperature  raised  to 
Kill  degrees  ('..  and  allowed  to  remain  there  one  hour.  The 
test-tube  is  kept  corked  until  time  for  the  operation,  when 
the  needles  are  emptied  out  on  a  dry  sterile  towel  or  plate. 

In  selecting  wire  one  considers  the  amount  to  be  used,  its 
size  and  its  composition.  The  recognition  of  a  few  general 
principles  will  aid  in  its  selection.  (1)  The  disposition  of  the 
wire  in  the  lumen  of  the  sac  is  an  important  factor  in  the 
amount  and  effectiveness  of  the  fibrin  whipped  out.  A  -mall 
quantity  of  fine  wire  possessing  a  good  spring  should  be  se- 
lected. I/,')  Cure  of  the  aneurism  demands  as  complete  con- 
traction as  possible  of  the  sac  wall  upon  the  clot  formed  at 
or  soon  after  the  operation.  The  wire  should  be  of  such 
amount  and  material  as  not  to  interfere  seriously  with  this 
contraction.  (3)  The  corrosion  of  the  wire  by  the  electric 
current  makes  a  rough  surface  very  conducive  to  the  rapid 
whipping  out  of  fibrin.  Within  limits  the  wire  most  easily 
corroded  is  to  be  preferred. 

One  can  gain  many  valuable  points  regarding  wire  and 
needles,  and  acquire  a  facility  in  their  management  by  experi- 
menting on  a  few  glass  flasks  varying  in  capacity  from  200 
to  500  cc.  and  stoppered  with  ordinary  corks.  The  needle  is 
pushed  through  the  cork,  and  the  wire,  after  being  wound 
on  a  spool  and  boiled  as  described  in  Finney's  first  case,  is 
passed  into  the  flask.  It  will  be  found  that  10  feet  of  fine 
wire  with  a  lively  spring,  effectually  meshes  the  lumen  of  a 
500  cc.  flask.  By  reference  to  the  literature  we  find  that 
no  more  than  10  feet  of  wire  were  used  in  the  successful  cases. 
But  we  believe  20  feet  might  be  used  in  some  eases  and  Dr. 
Stewart  is  of  the  same  opinion  (see  report  of  his  fourth  case). 


November,  1900.] 


JOHNS   HOPKINS    HOSPITAL    BULLETIN. 


265 


Steel  wire  takes  a  Letter  coil  than  pure  silver,  oven  after 
the  latter  is  highly  drawn.  But  steel  is  stiff  for  manipulation, 
has  a  high  resistance,  and,  theoretically  at  least,  would  inter- 
fere with  the  contraction  of  the  sac.  Soft  iron  wire,  as  shown 
by  the  experiments  of  Stevenson,"  decomposes  very  rapidly 
under  the  electric  current  and,  as  demonstrated  by  Stew  ait. 
it  is  probable  that  the  detritus  given  off  would  be  a  source  of 
danger  in  the  capillary  circulation.  The  undrawn  silver  has 
scarcely  any  tendency  to  coil  after  passing  the  needle,  and 
either  jams  from  side  to  side  as  it  meets  the  resistant  glass 
walls,  thus  only  partially  getting  into  the  lumen,  or  takes  the 
broadest  coil  possible  about  the  periphery.  We  have  not 
worked  with  gold  wire  as  used  by  Stewart  and  others. 

After  considerable  experimenting  in  conjunction  with  Mr. 
Frank  Persohn.  who  makes  the  wire  used  in  the  hospital  sur- 
gical work,  we  found  a  silver  alloy,  highly  drawn,  to  be  quite 
ideal;1  75  parts  of  copper  to  the  thousand  makes  a  wire  which 
when  drawn  from  No.  8  to  No.  27  (standard  gage)  takes  a 
closer  coil  than  steel  (see  photograph).  It  is  more  pliant 
than  steel,  thus  minimizing  the  danger  of  puncture  should 
the  end  come  in  contact  with  the  thin  aneurismal  wall.  It 
has  more  body  than  the  pure  silver  of  equal  drawing,  and  is 
therefore  more  easily  passed  into  the  needle  without  kinking. 
It  corrodes  much  more  than  steel,  thus  forming  a  rougher 
surface  for  the  whipping  out  of  fibrin.  We  believe,  how- 
ever, that  the  fibrin  formation  is  far  more  a  chemical  than  a 
mechanical  process;  and  silver,  being  one  of  the  least  resist- 
ant of  all  metals  to  the  electric  current,  transmits  more  of  a 
given  current  for  action  on  the  blood. 

With  regard  to  electrical  appartus  we  have  found  the  gal- 
vanic battery  of  the  Baltimore  Chlorid  of  Silver  Dry  Cell 
Battery  Company  a  compact,  simple  and  effective  instrument. 
It  rests  on  a  small  table  near  the  anaesthetist  and  by  means  of 
its  insulated  conducting  cords  is  connected — the  positive  pole 
to  a  long  end  of  the  wire  from  the  aneurismal  sac,  the  nega- 
tive pole  to  a  metal  plate  at  the  back.  This  plate  should  be 
well  covered  with  several  layers  of  towel  kept  moist  through- 
out the  operation. 

Never  should  the  sac  receive  both  poles,  nor  should  the  current 
be  so  passed  that  (he  negative  electrode  is  in  the  sue.  Duncan, 
and  later  Stevenson,  in  the  papers  above  cited  have  shown 
that  about  the  negative  pole  there  accumulates  ''a  yellow, 
friable,  alkaline,  mass  composed  to  a  great  extent  of  gas  bub- 
bles which  very  quickly  break  down."  While  about  the  posi- 
tive pole  "the  clot  is  smaller,  firmer,  and  darker  in  color,  and 
tas  an  acid  reaction." 

Abbe  by  reversing  the  current  toward  the  close  of  his  opera- 
tion probably  softened  the  clot  already  funned  by  the  posi- 
tive current. 

Experiments. — We  wish  to  supplement  these  remarks  on 
method  with  the  results  of  a  few  experiments  made  with  the 
New  to  determine  the  effects  of  the  electrical  current  on  dif- 


1  This  work  was  done  immediately  after  Dr.  Halsted's  case  in 
the  winter  of  '<i7-'9S.  Keeve  shortly  afterward  experimented 
with  various  kinds  of  wire  and  arrived  at  the  same  conclusion 
with  reg-ard  to  the  propriety  of  the  siver  alloy. 


feretit  wires  and  on  the  blood.  Taking  to  the  abattoir  two 
batteries  and  both  steel  and  silver  wire  we  had  fresh  hog's 
blood  caught  in  two  glass  jars  which  had  been  thoroughly 
cleaned  and  vaselined.  We  were  surprised  at  the  almost 
instantaneous  coagulation  of  the  blood,  but  in  spite  of  this 
phenomenon  we  had  no  difficulty  in  placing  our  wires.  A 
coil  to  receive  the  positive  current  was  pushed  down  into  the 
center  of  the  jelly-like  mass,  and  the  negative  wire  was  car- 
ried to  the  bottom  of  the  jar  through  a  fine  glass  tube  in- 
serted at  the  periphery  of  the  clot. 

The  batteries  being  connected,  a  current  of  100  ma.  was 
passed  through  each  clot.  The  current  through  the  steel  wire 
remained  practically  constant  for  an  hour,  while  towards  the 
end  of  this  time  that  through  the  silver  wire  grew  less,  as 
explained  below.  The  action  of  the  powerful  current  was  im- 
mediately manifested  about  the  negative  wires  where  their 
ends  projected  from  the  glass  tubing.  Here  there  was  a  rapid 
formation  of  water,  an  active  ebullition  of  gas  bubbles,  and 
finally  a  large  excavation  in  the  bottom  of  each  clot. 

At  the  end  of  an  hour  the  rolls  of  coagula  were  slipped  out 
of  the  jars  and  the  wire  coils  examined.  These  showed  a 
marked  action  of  the  positive  current.  The  steel  wire  was 
surrounded  throughout  its  length  by  a  zone  of  adherent  black- 
ened material  three  or  four  millimeters  in  width.  The  wire 
was  corroded  and  of  slightly  smaller  caliber  but  still  retained 
its  form  and  resistant  spring.  The  silver  wire  presented  a 
more  decided  picture.  The  charred  coagulum  about  the  wire 
was  of  greater  width  than  that  about  the  steel  wire,  and  the 
wire  itself  had  suffered  such  corrosion  that  it  broke  easily  in 
attempting  to  free  the  clot.  We  wondered  why  the  galva- 
nometer registering  for  the  silver  wire  should  drop  during  the 
last  quarter  hour  from  100  to  50  ma.,  and  here  was  the  ex- 
planation in  the  reduced  caliber  of  the  wire. 

To  test  the  coagulating  power  of  the  electrical  current  we 
decided  to  try  partial  tying  off  of  a  dog's  aorta  at  two  differ- 
ent points,  hoping  thereby  to  get  a  slowing  of  the  current  and 
some  dilatation  between  the  points  of  partial  ligature.  Partial 
tying  at  the  bifurcation  did  not  cause  appreciable  dilatation 
above,  nor  was  a  sac  imitated  when  another  partial  ligature 
was  placed  just  below  the  renal  arteries.  The  latter  ligature 
was  discarded  and  the  lower  ligature  tightened  to  entirely 
close  the  lumen  at  the  bifurcation.  This  caused  an  appreciable 
increase  in  tension  and  possibly  some  dilatation.  A  strong  cur- 
rent was  flowing  because  of  the  renal,  ovarian,  and  numerous 
small  lumbar  arteries. 

An  insulated  needle  was  inserted  just  above  the  ligature 
with  its  point  toward  the  dog's  heart  and  a  number  5  (music 
gauge)  steel  wire  easily  inserted.  The  wire  quickly  perfo- 
rated and  we  had  to  withdraw  the  needle  and  tie  off  ahove  the 
perforation.  We  then  loaded  the  needle  to  its  point  with  a 
pure  silver  wire  (drawn),  of  the  same  size  (No.  21  standard 
gauge),  and  inserted  the  needle  to  its  hilt.  This  carried  the 
wire  above  the  renal  arteries  where  n  was  lefl  by  simply  slip- 
ping the  needle  back  to  its  point  of  entrance.  With  the  posi- 
tive pole  connected  with  this  wire  ami  the  negative  to  n  large 
metal  plate  under  the  dog's  shoulders  a  current  of  50  ma.  was 
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passed  for  ten  minutes,  then  a  current  of  65  ma.  for  ten 
minutes,  increasing  to  80  ma.  and  keeping  it  there  for  twenty 
minutes.  At  the  end  of  this  40  minutes  the  wire  could  be 
fell  distinctly  larger.  The  current  was  stopped  and  the  dog 
quickly  killed  with  the  anaesthetic.  On  dissecting  out  the 
aorta  from  the  diaphragm  to  the  bifurcation  and  opening  it 
the  wire  was  found  to  be  covered  by  a  coating  of  reddish 
yellow  fibrin,  varying  from  1-2  mm.  in  thickness.  This  was 
rather  firmly  adherent  to  the  wire,  coming  off  in  strings  when 
pulled  away.  The  wire  was  considerably  corroded,  fine  bits 
of  silver  coming  off  with  the  fibrin  and  more  being  scraped 
off  with  the  finger  nail. 

Being  convinced  by  various  observations  that  the  current 
generally  used  is  stronger  than  necessary  and  even  dangerous 
(see  autopsy  report.  Br.  Finney's  first  case)  I  tried  in  a  dog's 
aorta  the  effect  of  a  20  ma.  current  for  an  hour.  This  caused 
apparently  the  same  amount  of  coagulnm  as  described  in  the 
foregoing  experiment,  but  possibly  the  fibrin  was  not  as  firm 
as  that  formed  by  the  stronger  current.  The  wire  was  black- 
ened ami  slightly  corroded.  On  another  dog  10  ma.  were 
passed  for  one  hour  with  similar  results.  In  the  case  of  a 
wire  left  in  the  aorta  for  an  hour  with  no  galvanism  the  wire 
collected  no  fibrin. 

In  order  to  observe  more  carefully  the  effect  of  different 
currents  upon  the  aortic  wall,  two  dogs  were  prepared  as 
above,  and  currents  of  respectively  100  ma.  and  20  ma.  were 
for  an  hour.  Both  wires  collected  about  the  same 
quantitj  of  fibrin.  The  aortic  wall  subjected  to  the  stronger 
current  showed  decided  destruction  of  tissue  wherever  the 
wire  came  in  contact  with  it,  while  that  of  the  weaker  cur- 
rent was  merely  discolored  in  similar  situations. 

We  shall  dwell  but  briefly  upon  the  operation  itself  as  I  lie 
points  are  covered  more  thoroughly  in  our  report  of  cases. 
In  thoracic  aneurism  one  of  the  greatest  claims  of  this  method 
over  that  of  distal  ligation  is  the  fact  that  the  patient  does 
not  require  an  anaesthetic.2  This  is  particularly  advanta- 
geous in  cases  of  dvspnnea  and  bronchitis  from  pressure  on 
the  trachea.  Locally  cocaine  or  ethyl  chlorid  may  be  used. 
Usually  the  needle  is  inserted  where  the  sac  wall  seems  near- 
est the  exterior  surface.  If  there  be  more  than  one  point  of 
and  it  be  suspected  that  a  multiloculai  or  very  large 
sac  is  being  dealt  with  it  would  be  advisable  as  suggested  by 
Stewart  to  pass  wires  at  more  than  one  point  and  attach  the 
positive  pule  to  each.  The  needle  should  be  inserted  as  nearly 
ith  the  direction  of  the  entering  current  and 
away  from  the  mouth  of  the  sac.  If  a  kink  occur  after  some 
wire  is  in,  one  inserts  another  needle  and  after  passing  the 
1  amount  of  wire  both  wires  are  attached  to  the  posi- 
tive pole. 

For  the  abdominal  cases  make  the  usual  preparations  for 
celiotomy.  Be  particularly  careful  to  clear  the  intestines  in 
order  to  have  the  field  of  operation  as  free  as  possible.  The 
method  of  exposure  of  the  sac  will  have  to  be  determined  for 


3  Kepv.  ,i  ed  Schleich's  solution  for  his  case,  and  Dr.  Finney 
"ire,!  an  abdominal  ease  October  19,  Vino,  using  the  same 
anaesthesia. 


the  different  organs,  the  adhesions  present,  the  direction  in 
each  case  according  to  the  position  of  the  sac,  its  relations  to 
which  the  needle  should  be  passed  and  other  contingencies 
that  arise  after  opening  the  peritoneal  cavity. 

We  present  below  a  brief  summary  of  all  cases  treated 
both  by  Moore's  method  of  wire  alone,  and  by  the  method  of 
Corradi  in  which  electrolysis  was  used. 

Abstract  of  the  Cases  Treated  by  the  Wire  (Moore's) 
Method. 

Case  I. — Moore:  1864.  Medico-Chirurgical  Transactions  (Lond.), 
Vol.  XLVII,  p.  129. 

Man;  aged  27.  Aneurism  of  the  ascending  aorta.  Connected 
with  this  by  openings  in  second  and  third  interspaces,  an  extra 
thoracic  aneurism  of  large  size,  increasing  and  threatening  to 
burst. 

Operation. — Twenty-six  yards  fine  iron  wire  introduced  through 
camila  and  pushed  entirely  in  by  blunt  trocar;  one  hour;  no 
pain;  a  slight  and  transient  feeling  of  faintness;  not  over  one- 
half  ounce  of  blood  lost. 

Effect. — Pulse  reduced  from  116  to  92,  almost  complete  cessation 
of  pulsation,  and  a  diminution  in  size  of  tumor.  Nine  hours 
later  patient  asleep  and  pulse  78.  On  the  next  day  the  patient 
was  seized  with  rigors  and  high  fever,  and  died  the  fifth  day 
with  symptoms  of  sepsis. 

Autopsy. — "  Interior  of  tumor  filled,  for  the  most  part,  with  a 
fibrinous  coagulnm,  enveloping  and  embedded  in  the  coils  of 
wire,  and  firmly  adherent  to  the  surrounding  walls." 

Case  II.— Domville:  1871.     Lancet   (Lond.),  Vol.  Ill,  p.  2S7. 

Man;  aged  40;  a  private  in  the  Royal  Marines,  employed  as  a 
shoemaker.  Two  pulsating  tumors  of  the  size  of  half-oranges, 
projecting  two  and  one-half  inches  from  the  chest,  one  on  either 
side  of  sternum,  about  on  level  with  nipple-line.  Three  months' 
treatment  by  iron,  sedatives  and  iodid  of  potassium  pushed  to 
iodism.     Tumor  increased   and   "  rupture  became  imminent." 

Operation. — Fourteen  inches  fine  iron  wire  passed  through 
canula  into  tumor  from  left  side,  wire  being  passed  until  resist- 
ance was  felt. 

Effect. — At  first  seemed  decidedly  beneficial,  the  tumor  becom- 
ing firmer  and  the  impulse  and  discoloration  less;  but  five  days 
later  the  bulging  again  increased  and  the  sac  thinned  so  greatly 
in  two  weeks  that  oozing  began  from  the  site  of  puncture,  and 
the  patient  died  one  month  after  operation  from  rupture  and 
sudden  profuse  haemorrhage  from  the  sac. 

Autopsp  revealed  a  fusiform  dilatation  of  the  whole  arch;  and 
arising  from  this,  at  a  point  two  inches  above  the  valves,  a 
large  sacular  dilatation.  Springing  from  this  large  sac  was  a 
second  but  smaller  sac  which  had  eroded  the  sternum  on  the 
left  and  formed  the  visible  pulsating  tumor.  The  wire  was  found 
coiled  in  the  form  of  a  figure  eight,  lying  imbedded  in  coagulum 
on  the  bottom  of  this  outer  sac. 

Case  III.— Murray:  1872.  British  Medical  Journal.  1872.  Vol.  I, 
p.   596. 

Thoracic  aneurism,  first  treated  by  needling,  then  by  the  in- 
sertion of  catgut,  and  finally  by  Moore's  method,  24  feet  of  wire 
being  inserted.     Patient  died  in  three  weeks. 

Case  IV.— Rubio:  1874.  British  Medical  Journal.  1SS6,  Vol.  I, 
p.  395. 

Case  of  innominate  aneurism;  treated  by  8  feet  of  iron  wire; 
showed  no  change  of  symptoms  during  the  first  four  days:  was 
then  lost  sight  of;  presumed  to  have  died. 

CASE  V. — Loreta:  1885.  Memoirs  "  Royal  Academy  "  Bologna, 
Vol.  6,  Series  IV;  Abstract  British  Medical  Journal,  1SS.",,  Vol.  I. 
pp.  745  and  955. 
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Sailor:  aged  30;  syphilis  5  years  before.  Large  abdominal 
aneurism  filling  epigastrium  and  left  hypochondrium. 

Laparotomy.  si\  feel  fine  silvered  copper  wire  through  ;i  Km 
trocar.  Rapid,  progressive  recovering.  Patient  passed  a  good 
night  after  the  operation,  the  first  in  two  months.  Pulsation 
diminished  same  night,  and  the  femoral  pulse,  before  almost 
suppressed,  reappeared.  Left  hospital,  well,  ten  weeks  after 
operation  with  walnut-sized  hard  mass  in  place  of  the  large 
pulsating  sac. 

Died  thirteen  weeks  after  operation  from  rupture  of  aorta  a1 
inferior  angle  of  junction  of  sac  with  aorta. 

Case  VI. — Cayley:  ism:..  Medico-Cbirurgical  Transactions 
(London).  Vol.  LX1X,  p.  267. 

Sailor;  aged  48.  Rheumatic  gout;  alcoholic;  syphilis  27  years 
before.  A  hen*s-egg-sized,  oval,  elastic,  pulsating  tumor  rising 
three  inches  into  neck  above  right  sterno-clavicular  articulation. 
Tracheal  pressure  symptoms.  Rigid  Tufnell's  diet,  rest,  iodid  of 
potassium.  Aneurism  threatening  to  burst;  Mr.  Hulke  passed 
40  feet  fine  steel  wire,  resulting  in  complete  consolidation  of 
external  portion.  Exterior  of  tumor  backward  and  to  left, 
threatening  death  by  pressure  on  trachea.  Six  weeks  later  Mr. 
Gould  passed  35  feet  of  wire  into  tumor  which  had  appeared  in 
the  left  sternoclavicular  region.  No  improvement:  death  nine 
days  later  from  dyspnoea,  due  to  tracheal  pressure. 

Autopsy  revealed  very  large  aneurism  arising  by  large  open- 
ing from  a  dilated  ascending  arch.  The  wires  from  both  opera- 
tions were  imbedded  in  firm  pinkish  clot  and  separated  from  the 
main  blood  stream  and  the  red  post-mortem  clot  by  a  layer  of 
firm  decolorized  fibrin.  The  opening  from  the  aorta  into  the 
aneurism  was  so  large  that  the  lower  portion  of  the  sac  still 
received  a  strong  blood  current  and  made  the  fatal  pressure  on 
trachea. 

Case  VII.  Lange:  1SS6.  Medical  News  (rhila.).  Vol.  XI. IX. 
p.  582.     See  also  .New  Vork  Medical  News,  Nov.  21,   1886. 

An  abdominal  aneurism  upon  which  Lange  proposed  imitating 
Loreta's  procedure;  but,  there  being  evidence  of  rupture  of  the 
aneurism,  Lange  passed  9  feet  of  thin  wire  without  laparotomy. 
This  probably  caused  a  shunting  of  more  blood  through  the 
bleeding  portion  of  the  sac,  for  in  a  few  days  a  large  pulsating 
area  appeared  in  the  right  lumbar  region.  Twenty-four  feet  of 
wire  were  passed  into  the  pulsating  area.  Death  twelve  days 
after  operation,  from  pneumonia. 

Autopsy. — A  double  fist-sized  aneurism,  situated  just  below 
diaphragm,  communicating  with  the  aorta  through  a  lengthy- 
opening  on  the  posterior  side  of  this  vessel.  The  walls  of  the 
sac  were  quite  firm  from  organized  fibrin.  The  sac  was  rup- 
tured on  the  right  side.  The  original  sac  contained  an  immense 
clot  about  the  wire.  The  wire  introduced  into  the  second  pul- 
sating area,  or  that  in  the  lumbar  region,  was  quite  free  In  i  i 
clot. 

Case  VIII.— Ransohoff:  1886.  Medical  News  (I'hila.),  Vol. 
XLVIII,  p.  597. 

Colored  man;  aged  35.  Moderate  drinker.  Admits  having  hail 
chancroids,  but  denies  syphilis.  A  fist-sized,  pulsating  conical 
swelling,  occupying  second  and  third  right  interspaces.  Slight 
exertion  often  followed  by  severe  paroxysms  of  dyspnoea  that 
threaten  to  terminate  life.  Dyspnoea  and  oedema  of  right 
shoulder  region  make  anaesthetic  and  distal  deligation  imprac- 
ticable. 

Operation. — Eight    feet    flexible    silver    wire    passed     through 
canula;  syncope  after  4  feet  had  passed.     Great  amelioration  of 
all   symptoms;   two   weeks    later   patient   became   WO 
side  of  tumor  increased  in  size;  8  feet  of  wire  into  this  portion; 
death  one  month  after  first  operation. 

Autopsy. — Aneurism  of  ascending  portion  of  arch,  anterior  sur- 


face: dimensions,  "  \  1  inches;  mouth  of  sac  an  inch  in  diameter. 

Aneurism  ruptured  on  posterior  lateral  wall  into  right  pleural 
cavity.  Wire  covered  by  recenl  coagulum.  One  loop  had  passed 
through  the  aortic  opening  and  rested  just  above,  and  in  close 
relation  to  one  of  tin'  leaflets  of  tin'  aortic  valves.  Hence  the 
syncope  during  the  first   operation. 

Case  IX. — Morse:  1887.  Pacific  Medical  and  Surgical  Journal, 
Feb.,  ISsT;  Abstract    in   Medical  News,  Phila.,  March,  1S87. 

American:  aged  :;:.'.  No  history  of  syphilis  or  alcoholism.  His- 
tory of  traumatism.  Improved  on  rest,  diet  and  iodid  of 
potassium.  Returned  to  work  after  three  weeks'  treatment. 
After  three  months,  returned  with  "all  signs  of  an  abdominal 
aneurism." 

Operation. —  Laparotomy:  aneurism  double  first  size;  live  anil 
one-half  feet,  one-half  millimeter,  silver-plated,  copper  wire 
passed  through  a  needle  one  millimeter  in  diameter.  After 
operation  patient  suffered  several  days  from  vomiting,  but  tem- 
perature never  rose  above  101°.  Rapid  recovery',  patient  leaving 
hospital  eight  weeks  after  operation  feeling  perfectly  well. 
Tumor,  on  dismissal  of  patient,  consisted  of  a  hard  nodule,  one- 
half  the  size  of  original  tumor,  with  only  communicated  pulsa- 
tion and  no  bruit. 

The  wife  of  the  late  Dr.  Morse  writes  that  this  patient  lived 
in  good  health  four  years,  doing  the  heaviest  kind  of  work  as 
stevedore.  Then,  after  a  prolonged  debauch  and  a  kick  in  the 
abdomen  by  a  companion,  he  had  a  spell  of  uncontrollable  vomit- 
ing, during  which  he  died  from  hcemorrhage. 

Case  X. — Pringle  and  Morris:  18S7.  Medico-Chirurgical  Trans- 
actions, London,  LXX,  261. 

German  tailor;  aged  46;  history  syphilis.  A  visible,  pulsating, 
expansile  tumor  of  the  abdomen.  Signs  of  erosion  of  the  ver- 
tebras. 

Treatment. — Rest  in  bed,  Tufnell's  diet,  potassium  iodid,  mor- 
phia.    Aneurism  increased  and  "patient's  strength  at  a  low  ebb." 

Operation. — Laparotomy:  exposure  of  sac;  trocar  and  cannula 
introduced  downward  and  to  the  left;  after  one  foot  of  steel  wire 
had  been  passed  a  kink  occurred,  and  wire  was  cut  off  and  end 
pushed  in.  Patient  died  fifth  day  from  asthenia;  highest  tem- 
perature had  been  100.6°. 

Autopsy. — Localized  recent  peritonitis  in  operative  region. 
Aneurism  arises  from  posterior  part  of  aorta  and  to  the  left, 
opposite  the  origin  of  the  celiac  axis  and  sup.  mes.  ar.  Opening 
oval,  measuring  one  inch  vertically  by  five-eighths  of  an  inch 
transversely.  Ante-mortem  clot  found  throughout  the  sac,  be- 
ing greater  on  the  left,  side,  where,  by  means  of  the  galvanom 
eter  and  poles  of  a  battery,  tin-  wire  was  located.  The  wire 
had  obviously  fallen  from  its  point  of  introduction  and  lay  em- 
bedded in  this  portion  of  the  sac. 

CASE  XL— White  and  Gould:  1887.  Medico-Chirurgical  Trans- 
actions, London,  LXX,  p.  277. 

A  smith;  aged  Is;  denies  syphilis.  Swelling  of  right  chest 
noticed  for  five  months;  for  two  months  a  severe  cough;  dark 
thick  expectoration;  pain  in  the  swelling. 

Treatment  for  six  weeks  by  rest,  restricted  diet  and  iodid  of 
potassium,  with  no  results.  Swelling  rapidly  increasing  in  size 
and  threatening  death  by  rupture. 

Operation. — Cocaine;  Southey's  trocar  into  third  intercostal 
space  at  spot  where  pulsation  seemed  most  superficial.  After 
passing  9  or  10  feet  of  fine  steel  wire  it  broke,  and  a  second 
canula  was  introduced  and  22  feet  were  introduced  through  it. 
Patient  became  faint  but  did  not  complain  of  pain.  Death, 
ninth  day,  after  more  or  less  constant  oozing  of  blood-stained 
serum  through  the  site  of  operation. 

Autopsy. — Fusiform  aneurism  of  ascending  arch,  and  from  this, 
communicating  by  a  large  opening,  arose  a  cocoanut-sized  saccu- 
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lar  aneurism.  From  this  arose  an  extrathoraeic  portion  with 
no  definite  sac  wall,  but  being  limited  by  a  soft,  shreddy,  mus- 
cular tissue,  abundantly  infiltrated  with  blood  and  serum. 

The  external  portion  and  the  saccular  aneurism  contained  a 
confused  mass  of  steel  wire,  in  the  meshes  of  which,  and  sur- 
rounding which,  was  a  considerable  quantity  of  firm  reel 
fibrinous  clot. 

The  mouth  of  the  sacculated  portion  entering  the  aorta  was 
very  large,  admitting  four  fingers;  through  this  had  extended  a 
loop  of  wire  into  the  fusiform  dilatation  of  the  arch. 

This  was  an  unfavorable  case  because  of  its  rupture  before 
operation  and  advance  into  the  softer  extrathoraeic  tissues. 
The  fatal  termination  was  due  to  the  sloughing  of  the  tissues 
over  the  aneurism,  hastened  by  a  pad  over  the  oozing  tissues 
pressing  through  on  the  unyielding  mass  of  wire  beneath. 

Case  XII. — Hulke:  1SS7.  Medico-Chirurgieal  Transactions, 
London,  LXX,  p.  2S9. 

Seaman;  aged  31;  heavy   work;  denies  syphilis. 

Diagnosis. — Aneurism  of  innominate  and  aorta. 

Treatment. — Severe  Tufnell  plan. 

Improved  and  left  hospital. 

Returned   about  five   months  later   in   a   desperate   condition. 

Operation  same  day:  Ether;  10  to  11  yards  pianoforte  wire  in- 
troduced through  a  small  canula.  Felt  better  several  days; 
aneurism  decidedly  firmer;  on  fifth  day  oozing  began  just  above 
site  of  puncture  from  a  crack  in  cuticle;  aneurism  began  to 
enlarge;  on  twelfth  day  oozing  from  side  of  aneurism  at  a  dis- 
tance from  site  of  puncture.  Difficulty  of  breathing  increased; 
died  after  13  days,  apparently  from  exhaustion. 

Autopsy. — Aneurism  of  first  part  of  subclavian.  The  wire,  cov- 
ered with  a  considerable  layer  of  white  fibrin,  filled  all  parts  of 
the  sac  except  the  upper.  It  was  this  portion  which  continued 
to  expand,  and  from  which  the  oozing  took  place. 

Case  XIII. — Stevenson:   1805.     Lancet,  London,  Vol.  I,  p.  22. 

Gunner  in  English  army;  aged  25;  denies  syphilis.  A  tumor 
with  all  characteristics  of  an  aneurism,  two  inches  below  the 
costal  margin  and  three  inches  to  left  of  median  line;  size  of  a 
large  orange;  movable  as  patient  moved  from  side  to  side. 

Treatment. — Tufnell's  diet,  iodid  of  potassium,  absolute  rest. 
in  bed;  also  at  suggestion  of  Professor  Wright,  calcium  chlorid 
and  inhalation  of  carbon  dioxid  gas.  Coagulability  of  blood 
considerably  increased,  but  no  change  apparent  in  tumor  after 
three  months. 

Operation. — Laparotomy;  transverse  colon  and  omentum 
pushed  up;  many  adhesions  being  broken.  Two  yards  of  finest 
steel  wire  introduced,  the  last  end  being  pushed  through  canula 
by  blunt  knitting-needle.  No  bleeding  on  withdrawal  of  canula; 
but  that  evening  there  was  a  severe  haemorrhage  from  lower  end 
of  wound,  corresponding  to  the  site  of  trocar  puncture  through 
the  sac.  This  haemorrhage  reduced  the  condition  of  patient  and 
he  died  27  hours  after  operation  and  11  hours  after  bleeding  had 
ceased,  probably  from  syncope  on  attempting  to  sit  up  in  bed. 

Autopsy  showed  sac  to  arise  from  proximal  end  of  superior 
mesenteric  artery  and  to  involve  the  anterior  wall  of  the  aorta. 
'*  Sac  completely  filled  by  coagulum  and  silver  wire." 

Case  XIV.— Langton:  1899.     Brit.  Med.  Jour.,  Vol.  I,  p.  791. 

A  woman  gave  birth  to  a  child  three  months  before  admission 
to  the  hospital.  Since  labor  she  had  noticed  an  abdominal 
swelling;  and,  on  admission,  there  was  a  pulsating  tumor  in  the 
epigastrium,  three  and  one-half  inches  in  diameter,  movable 
laterally,  but  not  vertically,  and  over  it  was  a  loud  systolic  mur- 
mur. In  April,  1898,  the  swelling  being  on  the  increase  and  the 
pain  intense,  an  exploratory  laparotomy  was  performed,  and 
the  tumor  found  to  be  an  aneurism  of  the  upper  part  of  the 
abdominal  aorta.     A  trocar  and  cannula  were  introduced  and  an 


attempt  was  made  to  pass  salmon-gut  into  the  sac.     This  prov- 
ing difficult,  5  feet  of  silver  wire  were  passed  with  ease. 

Careful  examination  a  month  later  gave  evidence  of  consolida- 
tion. At  the  time  of  the  report,  March,  1899,  there  was  "  a  hard 
mass  in  the  middle  line  much  smaller  than  before  the  operation, 
and  the  thrill  and  bruit  had  disappeared.  Her  health  was 
excellent." 

Abstract  of  tiie  Cases  Treated  by  Passing  Electricity 
Through  a  Permanent  Wire.   Moore-C'orradi  Method. 

Case  I. — Burresi  (Corradi) :  Lo  Sperimentale,  April,  1879,  p. 
445.  See  later  account  by  Marcacci:  Giornale  Internazionalle 
delle  Scienze  Mediche,  1881,  p.  1109. 

Man;  aged  43.  Large  aneurism  of  ascending  portion  of  arch 
of  aorta.  Considered  a  hopeless  case  because  of  thin  wall  and 
rapid  expansion.  Medical  treatment  of  no  avail.  Corradi  in- 
serted a  eanulated  needle  into  second  intercostal  space,  direct- 
ing the  point  away  from  the  probable  site  of  opening  from  the 
aorta.  Forty-two  cm.  (17  inches)  of  No.  30  annealed  wire  were 
passed,  the  needle  being  constantly  circumducted  with  the  ob- 
ject of  giving  the  wire  a  coil  as  it  entered  the  lumen.  The  needle 
being  withdrawn,  the  end  of  the  wire  was  connected  with  the 
anode  of  a  galvanic  battery  of  16  elements,  tested  by  a  voltam- 
eter to  yield  1  cc.  of  hydrogen  gas  for  the  first  minute.  Cathode 
to  chest-wall.  Current  passed  for  25  minutes.  At  the  end  of  the 
first  15  minutes  of  its  application  all  pulsation  had  disappeared 
except  that  communicated. 

Operation  well  borne.  Pain  entirely  gone  at  end  of  third  day. 
Patient  continued  to  do  well  for  a  time,  but  subsequently  all 
symptoms  returned  and  he  died  3%  months  after  operation.  No 
autopsy. 

Case  II. — Barwell:  1880.  British  Medical  Journal,  Vol.  2,  page 
675. 

Man;  aged  39;  syphilis  20  years  before,  secondary  symptoms 
for  eight  years;  thoracic  aneurism;  a  visible  pulsating  tumor 
from  first  to  third  costal  cartilage  on  left  side. 

Treatment. — Best  and  diet  for  seven  months;  at  first  improved, 
only  to  become  worse. 

Operation. — About  ten  feet  of  the  finest  steel  wire  through  a 
hollow  needle  of  ivory;  this  wire  connected  with  the  positive 
pole  of  a  battery,  the  negative  being  applied  by  means  of  a 
large  pad  of  spongio-piline  to  the  back.  A  current  equal  to 
nine  or  ten  milliamperes  passed  for  one  hour  and  ten  minutes, 
the  man  feeling  no  pain  or  inconvenience.  No  change  in  tumor 
during  operation,  but  at  end  of  twelve  hours  patient  appeared 
very  much  improved,  the  tumor  more  solid,  the  pulsation  more 
distant. 

Four  days  after  operation  a  tumor  appeared  to  right  side  of 
sternum,  which  the  patient  said  had  existed  there  two  years 
previously.  The  man  died  a  week  after  the  operation  from  rup- 
ture of  the  new  right  sac  into  the  right  pleura. 

Autopsy. — "The  wide  coils  of  wire  are  surrounded  by  thick, 
firm,  colorless  clot,  which  in  many  places  binds  the  wire  to  the 
sac-walls,  thus  strengthening  them  and  rendering  rupture  hardly 
possible  wherever  the  wire  had  penetrated.  This  had  not  occur- 
red in  the  secondary  sac." 

Case  III.— Roosevelt:  1887.     Medical  New^s,  Vol.  L,  398. 

Man;  aged  25.  Syphilitic  history.  Thoracic  aneurism  on  the 
right,  involving  the  four  upper  ribs  near  the  sternum.  Best  and 
potassium  iodid  two  weeks;  tumor  increased,  and  case  became 
utterly  hopeless. 

Operation. — No  anaesthetic;  a  short  insulated  aspirator  needle 
into  tumor;  225  feet  fine  (No.  00)  steel  piano-wire  passed  in; 
about  25  milliamperes  passed  for  one-half  hour  without  pain. 

Next  day  tumor  pulsated  less  strongly.     "  By  the  tenth  day 
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tumor  was  much  less  painful,  the  pulsation  visibly  diminished, 
and  he  could  breathe  easily  lying'  on  his  back  or  left  side,  which 
he  formerly  could  not  do."  During  third  week  he  could  swallow 
and  breathe  with  greater  ease,  and  the  tumor  felt  harder.  On 
the  21st  day  he  began  to  vomit  and  complain  of  headache.  On 
22d  day  a  painful  dark-colored  spot  appeared  on  one  toe  and 
the  man  appeared  bad.     Death  on  23d  day;  no  autopsy. 

Cask   IV. — Abbe:   1SS7.     Medical    News.   Vol.   L,   p.   :.'.''.. 

Man;  aged  4ii.  Thoracic  aneurism  tilling  right  supraclavicular 
space. 

Operation. — One  hundred  feet  No.  1  catgut  passed  into  sac; 
outer  one-third  of  sac  became  harder  but  the  remainder  con- 
tinued to  increase.  Nine  days  later,  150  feet  of  tine  steel  wire 
passed  through  an  insulated  aspirator  needle;  a  large  copper 
plate,  covered  with  wet  cotton,  placed  at  back. 

Current  of  50  milliamperes  passed  one-half  hour;  then  100  milli- 
amperes  for  same  time.  Then,  with  the  negative  pole  connected 
with  the  wire  and  the  positive  with  the  plate,  a  current  of  100 
iua.  was  passed  in  the  reverse  direction.  Patient  rather  exhila- 
rated than  otherwise.  Tumor  still  pulsating  at  conclusion. 
Death  2d  day  from  rupture  of  sac  into  trachea.     No  autopsy. 

Case  V. — Kerr:  1SS9.     Occidental  Medical  Times,  January. 

A  Creek;  aged  3s;  syphilis. 

Diagnosis. — Aneurism  of  ascending  arch. 

Treatment. — Kest  in  bed,  on  low  diet  and  potassium  iodid  for 
three  months;  no  improvement. 

Operation. — Six  feet  drawn  silver  wire  introduced  through  a 
medium-sized  hypodermic  needle  covered  with  shellac;  positive 
pole  connected  with  wire,  negative  pole  with  tin  plate  over  epi- 
gastrium: current,  streng-th  not  stated,  passed  for  50  minutes. 
Relief  from  pain  and  diminution  of  pulsation,  but  on  ninth  day 
patient  complained  of  a  pressure  behind  sternum;  on  twelfth 
day  pulsation  well  marked  in  suprasternal  notch,  and  on  eight- 
eenth day  patient  died. 

Autopsy. — Fusiform  aneurism  extending  from  base  of  heart  to 
origin  of  left  subclavian.  "  The  wire  entered  the  anterior  sur- 
face of  the  sac;  and  around  it,  as  well  as  on  the  walls,  a  firm 
clot  was  formed." 

Case  VI. — Kerr:  1SS9.     Occidental  Medical  Times,  January. 

Man;  aged  50.  Duration,  10  months;  had  been  unable  to  work 
for  3  months  past.  On  admission  a  pulsating  tumor  found  on 
right  side  of  sternum,  extending'  to  right  mammary  line  and 
from  second  to  fourth  intercostal  space. 

Treatment. — Rest  and  potassium  iodid  two  months — no  im- 
provement; electrolysis  through   two  needles — no  improvement. 

Operation. — Ten  feet  drawn  silver  wire  inserted,  using  the  same 
method  as  with  his  first  case.  During  the  half-hour  of  electrol- 
ysis the  pulse  was  very  small  and  rapid,  and  there  was  distress 
and  dyspnoea,  but  no  pain.  For  a  month  he  had  slight  burning 
and  pain  over  the  aneurism;  these  disappeared  and  the  pulsa- 
tion diminished  in  area  and  force.  At  tin-  end  of  two  months 
the  patient  left  the  hospital,  saying  he  "  felt  as  well  as  ever." 

Dr.  Kerr  writes  me  that  he  knew  the  patient  to  be  working 
as  a  street-paver  for  10  months  after  discharge,  and  then  lost 
trace  of  him,  although  the  patient  promised  to  send  Eor  him  or 
reenter  hospital  should  he  again  be  troubled. 

Case  VII. — Rosenstirn:  1891.  American  Journal  of  the  Medical 
Sciences,  N.  S..  Vol.  CI,  p.  55. 

Member  of  the  victorious  Harvard  crew  of  '83;  aged  25;  weight 
260.  "He  loved  wine,  women  and  song— the  two  former  most." 
Consulted  Dr.  Rosenstirn  first  in  1888  with  palpitation  of  heart 
and  slight  dyspnoea.  Later  a  distinct  pulsating  tumor  found 
Occupying  second  and  third  intercostal  spaces  in  the  right  para- 
sternal line.  Absolute  rest  in  bed,  low  liquid  diet,  cautious  mas- 
sage  of    extremities,    large    doses    of    potassium    iodid.      Three 


months  gave  no  apparent  benefit.  In  January,  L889,  electrolysis 
through  two  needles  on  two  different  occasions;  effect  nil:  symp- 
toms grew  worse:  desperate  condition. 

Operation.  Twenty-six  inches  of  spirnlU  wound,  moderately 
thick,  softened  silver  wire  passed  through  an  explorative  trocar 
and  the  end  pushed  entirely  in.  Then  a  current  of  70  milli- 
amperes passed  through  the  trocar  for  thirty  minutes.  Patienl 
bore  operation  remarkably  well.  After  a  few  days  pain  begat] 
to  subside,  and  after  two  weeks  tin-  breathing  became  easy  and 
he  had  no  more  attacks  of  suffocation.  In  two  months  the  pul- 
sation entirely  disappeared  and  patient  was  finally  in  most 
excellent  health. 

A  letter  from  Dr.  Rosenstirn  says  his  patient  now  weighs 
about  280  lbs.,  is  in  good  health,  and  leading  an  active  life  as 
captain  or  colonel  of  one  of  the  volunteer  regiments  stationed 
on  the  Pacific  coast. 

Case  VIII. — Stewart:  1892.  American  Journal  Medical  Sciences, 
Vol.  CIV,  p.  122. 

Insurance  agent;  aged  30;  fond  of  wrestling.  First  exam- 
ined in  July,  1888;  a  small,  expansile,  pulsating  swelling  to  the 
left  of  the  upper  lumbar  vertebra?.  Improved  under  three 
months*  treatment  by  rest  and  potassium  iodid.  and  went  to 
work.  In  September,  1891,  had  been  in  bed  two  months  with 
pain  and  prostration.  Now  a  very  large  lumbar  aneurism, 
having  three  large  bosses,  which  in  places  seemed  very  thin. 
Signs  of  spinal-cord  involvement. 

Operation. — Two  and  one-half  feet  rather  heavy  silver  wire 
(No.  23,  Brown  &  Sharp  gauge),  coiled  for  spiral  arrangement, 
passed  through  an  insulated  (shellac)  steel  needle.  Current 
gradually  increased  until  70  milliamperes  were  reached  and 
this  strength  maintained  for  one  hour.  The  negative  electrode 
was  a  very  large  felt-covered  plate,  which  lay  upon  the  right 
shoulder  and  scapula.  Patient  showed  evident  improvement  for 
a  few  days,  but  pain  grew  worse,  and  on  the  ninth  day,  after 
thumping  the  aneurism  with  his  fist,  he  had  a  gush  of  blood 
from  mouth  and  died. 

Autopsy. — An  aneurism  of  immense  size,  filling  hypochondrium 
and  a  part  of  the  lumbar  region.  It  had  evidently  arisen  from 
the  posterior  and  left  lateral  wall  of  the  thoracic  aorta  and 
subsequently  involved  a  portion  of  the  abdominal  aorta.  The 
site  of  rupture  was  in  the  upper  left  portion,  where  the  sac  wall 
and  laminated  clot  had  been  penetrated.  A  large  sinus  plowed 
into  the  lung.  The  highest  coil  of  wire  was  two  and  one-half 
inches  distant  from  the  point  of  rupture.  Firm  clots  in  all  por- 
tions of  aneurism  with  soft  clots  of  recent  origin.  The  wire 
engaged  in  several  large  firm  clots  of  so  solid  a  texture  that 
they  were  separated  from  the  sac  and  wire  only  with  some 
difficulty.  The  rupture  was  probably  due  to  failure  of  wire  to 
reach  all  parts  of  the  large  sac  and  consequent  increase  of  pres- 
sure on  a  portion  that  had  not  yet  been  strengthened  b.\  liluin 
formation.     Stewart   regrets  not    having  ustd  more  wire. 

Case  [X.— Stewart:  1896.  American  Journal  of  the  Medical 
Sciences,  Vol.  CXII,  p.  170.  Autopsy;  British  Medical  Journal, 
August,   isitr.  p.  387. 

Man;  aged  in;  vagranl  habits:  syphilis  in  1881;  evidences  of 
aortic  and  mitral  disease;  much  albumin  in  urine.  Large 
aneurism  right  chest;  put  on  Tufnell's  treatment  and  potassium 
iodid:  aneurism  increased  in  size,  became  very  thin-walled; 
rupture  seemed   imminent.     Refused  interference   by  deligation. 

Operation     Conjoint  use  of  tin-  wire   method   and   of  galvano 

puncture  by  means  of  several  platinum  needles  connected  with 
the  same   rheophore  as  the  wire,  hoping  thus  belter  to  secure  an 

extensiv .agulum   from   wire  to  needles  and  to  sac  wall.      lwo 

platinum  needles  good  caliber,  insulated  to  within  an  inch  of 
the  end,  first  introduced  toward  periphery  of  sac.  Ten  lei  ,,! 
fine   gold    wire,    drawn    hard   to   No.    30   gauge,   played    into    sac; 
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positive  pole  connected  with  wire;  negative  pole,  a  large  clay 
plate,  placed  upon  the  abdomen:  current  gradually  increased  to 
80  milliamperes  and  there  kept  for  one  hour. 

Before  end  of  session  much  less  marked  pulsation  in  sac; 
needles  moved  about  with  difficulty;  procedure  well  borne;  no 
pain  felt  at  any  time  during  operation  or  subsequently,  and  no 
evidence  of  shock. 

Four  weeks  later,  it  being  considered  that  only  the  lower  part 
of  the  sac  was  filled  by  clot,  another  attempt  was  made  to  enter 
wire  into  upper  portion  of  the  sac,  and  this  was  found  to  be 
filled  by  coagulum. 

Patient  lived  nearly  three  and  one-half  years  after  operation 
and  "  died  as  the  result  of  the  formation  of  a  large  thrombus  in 
the  middle  cerebral  artery,  the  result  of  the  advanced  endar- 
teritis present." 

Autopsy. — The  aneurismal  sac  springs  directly  from  the  root  of 
the  innominate  artery:  approximately  the  size  of  a  fetal  head 
at  term;  completely  consolidated  with  organized  coagula,  in 
which  lie  the  coils  of  wire. 

Case  X.— Hershey:  1896.  The  Therapeutic  Gazette,  Vol.  XX, 
p.  590. 

Alan;  large  aneurism  right  chest,  probably  sacculated  innomi- 
nate aneurism. 

Treatment. — Rest  in  bed,  diet,  barium  chlorid.  At  end  of  7 
weeks  symptoms  all  exaggerated. 

Operation. — Two  and  one-half  feet  gold  wire,  hard  drawn  to 
No.  28  gauge,  passed  through  hypodermic  needle  insulated  with 
gum  shellac.  Usual  method  of  galvanism  with  indicator  kept 
at  'iO  milliamperes  for  an  hour.  "The  needle,  at  first  moving 
freely  with  each  heart  beat,  became  fixed;  and  instead  of  the 
soft,  full,  pulsating  mass  characteristic  of  an  aneurism,  was 
felt  a  hard  resisting  tumor  much  smaller." 

Patient  slept  on  back  that  night  for  the  first  time  in  7  weeks. 
After  2  months,  returned  to  work,  and  d'/2  months  later,  at  time 
of  report,  the  patient  was  well  and  at  work  as  a  mining  pros- 
pector. 

Dr.  Hershey  writes  me  that  one  year  after  operation  the  symp- 
toms began  again,  and  the  patient  died  14  months  after  opera- 
tion from  rupture  of  the  sac.     No  autopsy. 

Case  XL— Stewart:  1898.     Phila.  Med.  Jour,  Nov.  12. 

Day  laborer;  aged  40;  entered  Episcopal  Hospital  because  of  a 
pulsating  tumor  in  the  upper  left  quadrant  of  the  abdomen. 
Patient  had  had  syphilis;  possessed  sclerosed  arteries;  urine 
indicative  of  Bright's  disease. 

Diagnosis  lay  between  aneurism  of  the  splenic  artery  and  a 
pulsating  abdominal  tumor.  Section  disclosed  what  appeared  to 
be  a  sacciform  aneurism  springing  from  the  left  of  the  aorta 
at  the  situation  of  the  celiac  axis." 

Ten  feet  of  fine  silver  wire  were  inserted  and  a  current  of  50 
ma.  passed  by  the  anode  for  a  half-hour. 

Patient  (lied  suddenly  the  fifth  day.  Examination  of  abdom- 
inal contents  through  the  wound  revealed  a  large  retroperitoneal 
tumor  almost  encircling, the  aorta,  causing  a  marked  fusiform 
dilatation  extending  even  above  the  diaphragm.  Continuous 
with  this  fusiform  widening  there  was  a  small  sacciform  aneur- 
ism of  what  appeared  to  be  the  splenic  artery. 

The  wire  had  been  passed  through  a  portion  of  the  tumor 
into  the  sacciform  aneurism  and  thence  into  the  dilated  aorta. 
No  clot  was  found  on  the  wire  within  the  aorta,  and  no  mention 
is  made  of  any  wire  stopping  in  the  saccular  aneurism. 

Death  was  caused  by  haemorrhage  into  the  stomach,  but  its 
origin  could  not  be  determined. 

Case  XII.— Stewart:  1898.     Phila.  Med.  .lour.,   Nov.  12. 
A    railroad    engineer;   aged    42   years;    history    of  syphilis;   an 
extremely   large   thoracic   aneurism   of   the   transverse   and    de- 


scending portion  of  the  arch.  Bad  aortic  and  mitral  disease. 
Constant  intense  pain,  requiring  the  use  of  large  doses  of 
morphia. 

Operation. — Fourteen  feet  of  spirally  wound  fine  gold  wire  were 
introduced  at  the  more  prominent  part  of  the  aneurism  through 
two  insulated  needles.  The  terminal  ends  of  the  wipe  from  these 
were  connected  with  the  anode  and  the  current  rather  rapidly 
raised  to  80  ma.;  the  electrolysis  occupying  1  hour  and  20  min- 
utes. After  the  operation  '*  the  aneurismal  swelling  was  de- 
cidedly less  prominent,  much  less  to-and-fro  pulsation;  bruit 
over  mass  not  so  apparent,  and  much  less  pain  complained  of." 
For  periods  the  pain  disappeared  altogether.  Three  months 
after  operation  explorations  were  made  with  a  large  3-inch 
needle  in  four  different  situations  where  the  tumor  seemed 
softest.  The  needle  was  inserted  to  its  hilt  and  in  but  one 
place  was  blood  reached.  An  attempt  to  insert  wire  here  was 
baffled  by  the  clot  beyond,  as  but  2  or  3  inches  could  be  passed. 

The  patient  died  suddenly  eight  and  one-half  months  after 
operation.     No  autopsy. 

"  The  aneurism  in  this  case  was  much  too  large  and  the  car- 
diac condition  much  too  unfavorable  "  for  one  to  expect  a  cure 
to  result.  "  That  the  patient's  life  was  undoubtedly  prolonged 
and  his  condition  made  much  more  comfortable  was  unquestion- 
able." Dr.  Stewart  regrets  not  having  used  20  instead  of  14 
feet  at  the  first  operation. 

Case  XIII.— Noble:  1898.  The  Philadelphia  Medical  Journal, 
Vol.  I,  p.  1203. 

An  Englishman;  aged  37  years;  alcoholic;  history  of  syphilis. 

Examination. — A  pulsating  tumor,  the  size  of  a  large  fetal 
head,  midway  between  the  ensiform  cartilage  and  the  umbilicus. 
Great  pain,   requiring  much  morphia. 

Rest  in  bed,  as  nourishing  diet  as  could  be  taken  with  his 
difficulty  in  retaining  food,  potassium  iodid,  opium.  Condition 
grew  rapidly  worse  and  at  the  end  of  two  weeks  operation  was 
decided  upon. 

Operation  (July  14,  1897). — Laparotomy;  8%  feet  of  hard-drawn, 
No.  30  gold  wire  passed  through  a  needle  insulated  with  cel- 
luloid, and  tipped  with  gold. 

Current  slowly  increased  until  70  milliamperes  was  reached, 
and  here  maintained  for  6  minutes.  In  all,  about  35  minutes  of 
electrolysis.  Patient  showed  marked  signs  of  failure  and  had 
to  be  hastened  off  the  table.  No  pain  after  the  second  day  and 
improvement  was  rapid.  Pulsation  about  stomach  disappeared 
and  patient  was  able  to  retain  nourishment.  Discharged  in  6 
weeks,  with  the  mass  lessened  to  the  size  of  an  orange.  Trans- 
mitted pulsation  and  a  slight  thrill  could  be  felt.  Patient  died 
8  months  later  with  acute  dysentery,  intercurrent  with  great 
debility,  due  to  a  tumor  of  lower  jaw.  He  had  had  no  further 
symptoms  of  aneurism.     No  autopsy. 

Case  XIV. — Halsted's  case.     See  report  below  (Case  I). 

Case  XV.— H.  A.  Hare:  Therapeutic  Gazette,  May,  1898. 

Man;  aged  40  years;  history  of  sjphilis;  on  admission,  suffer- 
ing from  pain,  dyspnoea  and  cardiac  disturbances;  later  he 
developed  brassy  cough,  and  sputum  became  tinged  with  bright- 
red  blood. 

From  the  signs  and  symptoms  a  diagnosis  was  made  of  aneu- 
rism of  the  terminal  portion  of  the  transverse  and  the  beginning 
of  the  descending  aorta. 

Patient  did  not  improve  under  treatment  by  rest,  potassium 
iodid  and  aconite. 

Operation  (March  3,  1898). — Nine  feet  spirally  wound  fine  gold 
wire  introduced  through  an  insulated  needle,  and  a  positive  cur- 
rent passed  for  1  hour,  increasing  rapidly  from  a  few  to  70  ma. 

The  operation  well  borne.  Signs  of  consolidation  somewhat 
apparent  towards  the  end  of  the  electrical  session,  in  that  there 
was  less  excursion  of  the  mass  and  of  the  needle;  and  the  needle 
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acquired  the  sensation  of  engaging  a  more  solid  mass.  The 
ancurismal  bruit,  very  marked  in  the  second  left  intercostal 
space  before  operation,  had  much  diminished  the  daj  Eollowing 
the  operation,  and  in  4S  hours  had  entirely  disappeared.  Tin- 
expansile  pulsation   and   the  thrill   had   greatly   lessened. 

Five  weeks  later:  "The  expansile  pulsation  and  the  thrill  have 
entirely  disappeared  and  the  impulse  in  the  second  left  inter- 
costal space  feels  as  the  apex  beat  would  feel  if  displaced. 
The  bruit  has  entirely  disappeared  and  only  a  double  aortic 
murmur  is  to  be  heard.  Blood-spitting  has  not  occurred.  Cough 
has  ceased." 

The  patient  was  in  comparatively  good  health  for  6  months 
after  the  operation,  when  symptoms  began  indicating  the  ex- 
tension of  the  aneurism  posteriorly  and  to  the  left.  He  died 
in  October,  7  months  after  operation,  from  symptoms  of  pies- 
sure  on  the  trachea.     No  autopsy. 

Case  XVI. — Finney 's  first  ease.     See  report  below  (Case  II). 

Cask  XVII.— Reeve:  1899.  Annals  of  Surgery.  Phila.,  Vol. 
XXX.  p.  704. 

A  negro,  aged  49  years,  who  had  been  ill  for  2  years,  was 
admitted  to  the  hospital  complaining  of  abdominal  pain  and 
presenting  a  large  dome-shaped  swelling  in  the  upper  umbilical 
region.  This  tumor  had  been  discovered  9  months  previously, 
and  two  months  before  admission  it  was  diagnosed  as  an  aortic 
aneurism.  Pain  was  intense,  the  patient  being  kept  continu- 
ously under  the  influence  of  morphine. 

Under  Schleieh's  anaesthesia,  celiotomy  was  performed  and 
7  feet  of  silver  plated,  soft,  copper  wire,  .016  inch  in  diameter, 
were  introduced  before  a  hindrance  occurred.  The  wire  had  no 
previous  preparation  to  insure  its  coiling  in  the  sac.  The  posi- 
tive galvanic  pole  was  attached  and  the  current  gradually  in- 
creased to  SO  ma.,  where  it  was  kept  for  50  minutes.  Not  much 
suffering  caused  by  the  current  except  at  one  time,  win  i  for 
a  few  moments  it  was  increased  to  110  ma.  "  After  50  minutes, 
syncope  was  threatened,  and  the  seance  was  discontinued.  Dis- 
tinct firmness  of  the  tumor  had  occurred,  as  well  as  a  disappear- 
ance of  the  expansile  pulsation." 

The  patient  lived  24  hours. 

An  extract  from  the  pathologist's  report  says:  "  An  aneurism 
of  the  abdominal  aorta,  two  inches  above  its  bifurcation.  A  wire, 
irregularly  twisted,  occupied  the  center  of  the  sac.  surrounded 
by  and  mixed  with  old  and  recent  clot:  one  end,  together  with 
a  double  loop  of  wire,  passed  np  the  aorta,  the  looped  part 
reaching  about  ten  inches,  and  the  single  strand  quite  up  to  the 
aortic  valves  of  the  heart,  where  it  left  a  spot  of  ecchymosis. 
The  aneurism  was  distinctly  sacculated;  the  opening  from  the 
aorta  into  the  sac  being  not  over  one  inch  in  diameter." 

Case  XVIII.— Corson:  1899.  The  Phila.  Med.  Jour.,  Vol.  III. 
p.  511. 

Man:   aged    ::t    years:    excessive    user   of   alcoholics:    no   definite 
history  of  syphilis.     The  patient   complained  of  a   hparsi 
and  a  severe  pain    under  the  left   shoulder  blade.      His   pulse  was 
Ho,   and   he  was   nervous  and   excited.     Examination   revealed   a 
large  pulsating  tumor  on  the  left  side  above  the  clavicle. 

The  trocar  and  cannula  were  inserted  through  the  sterno- 
cleidomastoid muscle,  and  a  drawn  silver  wire,  six  feet  in 
length,  was  introduced.  Eight  cells  of  a  dry-cell  battery  were 
used  for  two  hours,  the  strength  of  current  being  n 
according  to  the  patient's  comfort.  After  a  half-hour  the  pul- 
sation   began    to    grow    less,    and    at     the   end    of    two    I is    the 

hardness  of  the  tumor  had  much  increased.  Patient  did  well 
until  the  morning  of  the  second  flay,  when  the  cough  and 
dyspnoea  grew  worse  and  patient   die. I. 

Autopsy  revealed,  as  near  as  one  can  judge  from  the  descrip 
tion,  an  aneurismal  dilatation  of  the  arch  just  above  the  heart. 
and   from   this  an  immense  saccular  dilatation,  probably   in   the 


course  of  one  of  tin'  large  vessels  on  the  left.  In  this  latter 
sae  was  "the  wire  coiled  closely  in  contact  with  its  walls." 
We  infer  that  pure  silver  wire  was  used,  and  nothing  is  said  id' 
the  thoroughness  with  which  it  was  drawn.  1'urc  silver,  only 
slightly  drawn,  anil  with  no  precautions  to  insure  its  coiling, 
would   be  almost    certain   to  take  the  faulty   position  described. 

Case   XIX.      Stewart's   tilth    case      not    yet    reported. 

A  traveling  salesman  of  Baltimore,  with  a  large  thoracic 
aneurism  had  refused  operation  for  some  weeks,  until  his  con- 
dition became  verj  desperate.  His  life  being  threatened  from 
dyspnoea,  he  went  to  Dr.  I).  D.  Stewart,  of  Philadelphia,  who 
wired  his  aneurism  on  three  different  occasions  with  verj  good 
result  each  time.  But,  unfortunately,  the  relief  was  tem- 
porary and  the  aneurism  continued  to  extend  until  the  patient's 
death  from  rupture  about  nine  months,  I  believe,  after  the  first 
operation. 

Cask  XX.  Hare:  1900.  Therapeutic  Gazette,  Phila.,  .Ian.  15, 
p.   9. 

A  merchant,  aged  |s  years,  with  no  history  of  syphilis.  A 
rapidly  growing  aneurism  eroding  the  second,  third  and  Eourth 
ribs  and  the  costal  cartilages  to  the  left  of  the  sternum.  First 
noticed  one  year  previously.  For  7  months  the  patient  had  been 
in  bed  and  hail  lost  60  pounds  in  weight.  The  most  prominent 
part  of  the  growth  was  elevated  about  two  and  a  half  inches 
above  the  surface  of  the  chest,  but  there  were  three  spots  in 
which  the  blood  was  evidently  near  the  surface,  and  in  which 
expansile  pulsation  was  marked." 

Operation  (April  IS,  1S99).— The  needle  inserted  into  the  apex 
of  the  growth  and  ten  feel  of  gold  wire  introduced,  and  a  cur- 
rent passed  for  one  hour  and  thirty  minutes,  beginning  at  in 
ma.  and  gradually  increased  to  100  ma. 

Marked  improvement  in  the  patient's  condition,  allowing  him 
to  sit  up  a  portion  of  each  day  and  to  walk  a  little.  The  aneu- 
rism shrank  and  lost  its  expansile  character  except  at  one  point. 
Because  of  this  point  of  pulsation,  Dr.  Ibn.-  operated  one  month 
later  in  a  similar  manner,  but  this  time  he  passed  a  second  ten 
feet  and  kept  the  patient  under  the  electrolysis  for  a  second 
hour. 

The  aneurism  persisted,  and  after  two  or  three  months  gave 
evidence  of  extension  to  the  left.  Dr.  Hare  contemplated  a 
third  operation,  when  the  patienl  died  from  rupture  of  the  sac, 
on  November  30.  No  autopsy.  Dr.  Hare  says:  "I  have  no  doubt 
that  his  life  was  much  prolonged  in  view  of  the  thin  sac  wall  at 
three  points  when  he  was  first  seen,  all  of  which  were  threaten- 
ing rupture  at  any  moment." 

Case  XXI. —  Finney's  s >nd  ease.    See  report  below  (Case  III). 

CASE   XXII.      Finney's   third  ease.     .See  report  below   (Case   IV). 

Cask  XXIII. — Finney's  fourth  case.    See  report  belovt  (CaseV). 

Five  cases  have  been  operated  upon  at  the  Johns  Hopkins 
Hospital,  a  report  of  which  shows  an  interesting  developmenl 
of  technique.  The  records  "I'  tin1  Brsl  two  cases,  which  were 
fatal,  and  upon  which  autopsj  was  held,  ami  of  the  hist  case, 
are  particularly  valuable  in  showing  the  extreme  difficulty  in 
diagnosis  of  the  actual  condition,  even  with  celiotomy.  Ap- 
preciation of  tin'-'  difficulties  will  aid  in  making  the  prog- 
nosis sufficient!}  grave  when  laying  the  question  oi  • 
before  tin-  patienl  and  hi    friends. 

Case  I  (Case  XIV  of  eutiie  series).     W.  T.  G.,  a  print. 
27   years,   was  admitted.  October  26,   1897,  b.  the  set    ia    ol    Dt 
Osier.     Dr.    Norton,   of    Washington,   sent    the    patient    with   the 
diagnosis  of  abdominal  aneurism. 
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History. — Since  :i  boy  he  has  always  been  accustomed  to  hold- 

pe  in  his  mouth.  He  has  carried  heavy  "  forms  "  of  type 
resting-  against  his  abdomen,  and  lias  lifted  heavy  weights  in  the 
gymnasium.  He  has  had  several  attacks  of  gonorrhoea,  and 
about  seven  years  ago  an  attack  of  acute  arthritic  rheumatism 
which  he  thinks  was  synchronous  with  urethritis.  No  definite 
history  of  syphilis.  He  has  been  a  pretty  heavy  drinker  of 
alcoholics   since  a   boy. 

His  present  trouble  dates  since  May  or  .Tune  of  this  year,  when 
he  began  having  a  "dull  dragged-out  feeling'"  and  occasionally 
sharp  pains  across  the  abdomen,  which  caused  him  to  lie 
doubled  across  his  printer's  stool  for  the  pressure  benefit.  At 
this  time  he  often  vomited  after  eating',  but  has  not  vomited  for 
the  past  two  months. 

The  pain  and  weakness  have  increased  since  May  and  he  has 
lust  about  forty  pounds  in  weight.  During-  the  past  month  he 
lias  been  obliged  to  sleep  on  the  left  side  or  in  the  erect  posture, 
because  of  pain  when  in  any  other  position.  Pain  is  referred  to 
the  pelvic  region,  at  times  shooting  into  scrotum,  at  limes  ex- 
tending even  t"  the  knees.  In  walking  the  street  a  sudden  jar 
gives  great  pain.  He  walks  slightly  bent  forward  to  avoid  pain. 
lb-  first    noticed   pulsation  in  the  abdomen  one  month  ago. 

On  physical  examination  he  is  found  to  have  moderately  scle- 
rosed arteries:  a  markedly  accentuated  second  aortic  sound:  no 
blue  line  on  the  gums  or  other  evidence  of  plumbism. 

(In  inspection  of  the  abdomen  a  diffuse  pulsation  over  the 
whole  upper  abdominal  region,  most  marked  in  the  left  epigas- 
trium, is  seen.  This  region  is  prominent,  and  the  left  costal 
margin  over  the  sixth  and  seventh  cartilages  is  bulged  slightly 
forwards.  The  pulsation  is  felt  to  be  limited  to  the  upper  half 
of  tin-  abdominal  aorta,  over  which  a  globular  expansile  mass 
the  size  of  a  very  large  orange  can  lie  outlined.  A  purring 
systolic  and  diastolic  thrill  is  felt  over  the  mass.  Percussion 
dullness  everywhere  over  the  mass,  but  later,  during 
observation,  stomach  tympany  is  found  on  percussion  over  its 
lower  quadrant,  tin  auscultation  a  loud  double  murmur — a 
it  tulie.  loud,  harsh,  and  short — a  diastolic,  fainter,  prolonged, 
and  almost  musical  in  character — is  heard.  In  the  back  a  soft 
blowing  systolic  murmur  is  heard  over  an  area  to  the  right  of 
tin-  .vertebrae  extending  from  the  eleventh  dorsal  to  the  firsl 
lumbar.     The  knee-kick  is  somewhat   exaggerated. 

111.  patient  was  irritable  and  incapable  of  restraint.  He  was 
kept  mi  a  moderately  low  diet  and  as  quiet  as  possible  on  ano- 
dynes;  but  it  was  evident  from  the  first  that  the  aneurism  was 
increasing'  in  size  and  would,  in  all  probability,  soon  prove  fatal. 

\ftii-  luning-  the  possibilities  of  the  operation  presented,  he 
bi  :'.  'I  that  the  attempt  at  cure  might  be  made.  He  was  trans- 
ferred to  the  service  of  Dr.  Halsted  and,  on  November  24, 
operated  upon. 

\  median  incision  was  made  from  ensiform  to  umbilicus,  ex- 
posing a  pulsating  mass  in  the  epigastrium,  seemingly  about 
lying  behind  the  lesser  peritoneal  cavity.  This  could 
he  reached  only  through  the  lesser  omentum  by  pulling  down 
and  approaching  the  sac  above  the  lesser  curvature. 
\n  area  I  s2  cm.  was  laid  bare  over  the  sac  wall  by  blunt 
dissection  through  the  posterior  layer  of  .he  lesser  peritoneal 
cavity  and  it*  underlying  subserous  fatty  layer.  The  wall  of  the 
sue  seemed  very  thin  at  this  point.  A  distinct  expansile  pulsa- 
tion and  a  thrill  were  perceptible  to  tin-  fingers,  A  hypodermic 
needle  was  inserted  to  test  the  thickness  of  wall.  A  long  as- 
pirator needle  of  small  caliber  was  inserted  and  an  attempt 
made  to  pass  a  NTo.  27  win-  (No.  5  piano-gage).  This  was  of 
pure  silver  and  undrawn,  and  had  been  rolled  on  a  wood  reel 
inn!  I. nihil.  After  passing-  a  few  inches  the  wire  kinked  and 
both  needle  and  wire  were  withdrawn.  Bleeding  followed  but 
was  easih  controlled  by  pressure  of  ,-i  finger. 

The  needle  was  oiled  and  again  inserted,  and  about  17  inches 
of   \o.  -y,   wire  introduced,  when  it  again  kinked.     The  current 


was  passed  through  this  for  12  minutes.  The  needle  was  with- 
drawn and  the  wire,  being  cut  off  near  the  sac,  was  pushed 
under  the  surface  by  catching-  it  in  the  point  of  an  aspirator 
needle. 

A  third  and  larger  aspirator  needle  was  now  inserted  and  38 
inches  of  No.  25  wire  (Xo.  4  piano)  were  passed  through  it  with 
ease.  Considerable  bleeding  took  place  from  the  lumen  of  the 
large  needle,  so  it  was  withdrawn  and  the  wire  cut  about  a  foot 
from  the  sac.  Haemorrhage  was  controlled  by  slight  pressure  of 
a  finger  beside  the  wire  at  its  site  of  entry. 

The  galvanic  current  was  then  passed,  the  anode  being  con- 
nected with  the  end  of  the  wire,  and  the  kathode  with  a  large 
metal  plate,  wrapped  with  a  towel  and  placed  under  the  back. 
The  electrolytic  action  was  continued  for  1  hour  and  25  minutes, 
varying  in  strength  from  .'!0  to  100  milliamperes.  At  its  height, 
the  current  caused  contracture  of  the  muscles  of  the  trunk  when 
there  was  any  change  made  in  its  strength  by  the  rheostat. 
No  appreciable  change  took  place  in  the  pulsation  of  the  aneu- 
rism during  the  process.  The  wire  was  cut  off  close  to  the  sac 
and  the  posterior  peritoneum  closed  over  the  site  of  puncture 
with  fine  silk  sutures. 

There  seemed  to  be  no  other  abnormality  of  the  patient's 
abdominal  viscera.  His  pulse  varied  between  90  and  120  during 
the  operation. 

He  lived  about  40  hours  after  operation  and  died  with  symp- 
toms of  sudden  internal  haemorrhage. 

Autopsy  Votes.— Abdominal  wound,  lfi  cm.  long,  firmly  glued 
together.  A  few  delicate  adhesions  of  omentum  to  abdominal 
wall  beneath  the  incision.  The  aneurismal  sac  is  collapsed;  it 
lies  behind  thi>  lesser  peritoneal  cavity  to  the  left  of  the  ver- 
tebral column,  extending  slightly  beyond  the  right  margin  of 
same.  It  extends  from  the  diaphragm  to  which  it  is  firmly 
adherent  to  the  renal  vein,  which  runs  transversely  over  its 
lower  anterior  edge. 

It  pushes  the  spleen  to  the  left  and  touches  the  upper  anterior 
surface  of  the  left  kidney.  The  pancreas  lies  over  its  lower 
third. 

The  left  pleural  cavity  is  found  to  contain  an  immense  blood- 
clot,  forming  a  complete  mould  of  the  cavity  and  weighing  1170 
grams.  In  addition,  900  ce.  of  fluid  blood  are  removed.  The 
diaphragm  is  seen  to  bulge  considerably  into  the  pleural  cavity, 
and  at  the  summit  of  the  dome  is  a  ragged  hamiorrhagic  area, 
the  site  of  rupture.  A  little  to  one  side  of  the  perforation, 
which  scarcely  admits  the  tip  of  the  little  finger,  lies  a  loop  of 
tli.'  wire. 

On  opening  the  aneurism  and  the  aorta  the  aneurismal  open- 
ing is  found  to  have  a  vertical  diameter  of  8.5  cm.,  while  that  of 
the  sac  is  but  10  cm. 

The  aorta  in  this  region  presents  a  fusiform  dilatation,  its 
right  border  projecting  slightly  beyond  the  right  margin  of 
vertebral  column.  The  anterior  wall  of  this  dilated  portion  of 
aorta  is  very  rough  and  atheromatous,  and  peculiarly  elastic. 
The  posterior  wall  is  thinned  and  so  adherent  to  the  vertebrae 
that  these  have  to  be  chiseled  away  in  order  to  remove  the 
aorta  and  sac. 

The  aorta  is  considerably  narrowed  below-  the  sac,  its  circum- 
ference above  and  below  the  aneurism  being  respectively  4.8 
cm.  and  3.4  cm.  The  chief  abdominal  vessels  arise  from  the 
lower  left  portion  of  the  sac:  the  celiac  axis  and  superior 
mesenteric  coming  off  within  the  sac,  while  the  renals  spring 
from  the  dilated  aorta  just  at  the  mouth  of  the  sac. 

The  wall  of  the  aneurismal  sac  is  everywhere  thin:  being 
thickest  anteriorly  and  to  the  left,  where  the  retroperitoneal 
tissues  have  assisted  in  strengthening  it,  and  thinnest  superiorly 
where  it  bulged  toward  the  pleural  cavity.  Its  inner  surface  is 
rough  and  covered  with  loose  coagulum,  there  being  no  evidence 
of   uniform  lamellated   deposit  of  fibrin. 

The  walls  are  held  apart   by  4  or  5  coils  of  silver  wire,  which 
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He  peripherally  and  near  tog-ether,  forming  an  ellipse  whose 
plane  is  anterior-posterior  with  reference  to  the  body.  These 
eoils  are  covered  by  loose  coagulum,  which  readilj  becomes 
detached  on  manipulation. 

Death,  from  rupture  of  the  very  large,  tense  and  thin-walled 
sac,  with  enormous  mouth,  could  not  have  been  long  delayed; 
but  it  is  probable  that  it  was  hastened  by  the  wire  working 
against  the  sac  wall. 

Considering  the  position  of  origin   of  the  celiac  and   superior 
mesenteric   vessels   from   the   wall   of   the   sac.   there   can 
doubt   that    the  patient's  death   would    have   been   even   more   pre- 
cipitous   had    there    been    a    formation    of    an    obliterating   clol 
during  the  operation. 

Case  II  (Case  XVI). — R.  E.,  book-keeper,  aged  25  years,  ad- 
mitted to  the  service  of  Dr.  Osier.  .Inly  :."".  Is'.is.  complaining  of 
an  abdominal   tumor   with   pain. 

Family  history  good. 

Personal  history. — Childhood's  diseases,  no  scarlet  or  typhoid 
fever,  no  diphtheria  or  lung  trouble.  Malaria  for  several  sum 
mers  as  a  boy.  No  rheumatism.  Urethritis  at  19  lor  2  or  3 
months:  no  sequela-.  Bubo  at  21.  on  both  sides:  knows  of  no 
cause,  but  at  the  same  time  had  an  herpetic  eruption  on  penis. 
Had  not  been  exposed  in  venery  for  2  or  .">  months  before  this. 
Alcoholics  very  moderately.  No  tobacco.  Xo  heavy  work.  .No 
traumatism. 

Present  illness. — In  October.  1897,  the  patient  had  a  severe  pain 
of  a  sharp,  steady  character  just  below  the  umbilicus.  This 
lasted  one  week,  keeping  him  awake  at  night.  He  had  no  more 
trouble  until  .March,  four  months  ago,  when  he  noticed  tender- 
loess  on  the  right  side  just  below  the  costal  margin  and  in  the 
flank.  In  a  few  days  such  severe  pain  set  in  that  opiates  were 
resorted  to.  Gradually  his  skin  became  yellow  and  his  urine 
M-ry  dark.  The  stools  were  never  noticed  to  be  clay-colored. 
The  jaundice  was  of  five  weeks'  duration.  The  pain  has  gradu- 
ally increased  since  March,  never  being  of  a  throbbing  char- 
acter. 

Physician's  examination  in  April  was  negative.  On  July  20. 
he  was  examined  under  anaesthesia  and  a  diagnosis  made  of 
abdominal  aneurism. 

On  admission,  careful  physical  examination  was  negative,  ex- 
cept  for  sclerosed  arteries  and  the  abdominal  tumor. 

In  the  epigastrium  was  seen  a  marked  pulsation.  On  palpa- 
tion a  marked  shock  and  distinct  purring  thrill  were  felt  with 
each  systole.  One  could  outline  a  globular  mass  about  as  large 
as  a  medium-sized  orange,  and  from  this  get  expansile  pulsation. 
On  ausculation,  a  loud,  amphoric,  systolic  murmur  was  heard, 
limited  to  the  tumor  area.  No  diastolic  murmur.  Second  sound 
very  faint.     Xo  murmur  heard  at  the  back. 

Operation. — During  one  month  of  treatment  on  absolute  rest, 
restricted  diet,  and  iodid  of  potassium,  the  aneurism  continued 
to  enlarge  and  the  pain  to  increase. 

On  August  27.  Dr.  Finney  performed  the  Moore-Corradi 
tion.     Under  ether  a  median  incision  was   made   from   ensiform 
to    umbilicus,    exposing    the    lower    border    of    liver    and    upper 
border    of    stomach.     Between    these    lay    the    sac    almost    com 
pletely  hidden  by  a  flattened-out  pancreas. 

The  sac  seemed  globular,  about  7  cm.  in  diameter,  and  appar 
ently  extended  around  the  aorta,  resting  on  the  transverse  pro- 
cesses of  the  vertebra?.     The  pancreas  was  separateil   with  diffi- 
culty and   finally  had  to  be  divided  in   order  to  expose   the   sac. 
Beneath   its  upper  border  and  flattened   out   across  the 
the  splenic   vein,   about    1   cm.  in  breadth.     Puncture    wa 
in   the   upper   edge   of  the   sac   just   above   this   vein,   the    needle 
pointing   downward   and    as    nearly    parallel    with    the    aorta    as 
convenient.     Five   feet   of  silver  wire   were   passed    through    this 
fine    insulated    aspirator    needle.     The    wire    was    alloyed 
75/1000  of  copper  and  drawn  from  No.  8  to  Xo.  27.     After  being 


smoothly  wound  on  an  ordinary  spool,  it  was  boiled  for  1-"> 
minutes  for-  sterilization  and  to  give  it  a  good  spring  Eollowing 
tln>  swelling  oJ  the  wooden  spool.  The  wire  was  passed  without 
particular  difficulty  by  grasping  it  between  tin-  thumb  and  lirst 
finger  and  passing  verj  short  portions  at  a  time.  Slight  oozing 
through  the  needle  made  the  lingers  very  slippery,  and  thej  had 
to  be  repeatedly  rubbed   oxer  an   alcohol   sponge. 

The  galvanic  current  was  begun  at  30  ma.  and  increased  10  ma. 
each  .*>  minutes  until  70  ma.  was  reached,  where  the  current  wa. 
kepi   one  hour. 

After  a  half-hour  the  thrill,  very  marked  at  the  beginning, 
had  disappeared.  The  expansile  pulsation  had  decreased  but 
seemed  to  increase  with  each  addition  of  fresh  ether  and  re- 
sultant stimulation  of  the  heart.  At  the  end  of  this  electrical 
session  there  was  no  thrill:  no  expansile  pulsation  could  be 
determined;  the  sac  was  firm  and  decidedly  smaller,  as  could 
be  seen  by  the  manner  in  which  the  splenic  vein,  before  flattened, 
now  stood  out  on  the  sac  as  a  rounded  vessel.  After  closing  the 
abdomen  nothing  but  a  communicated  pulsation,  as  of  a  solid 
tumor  lying  over  tin'  aorta,  could  be  made  out. 

The  success  of  the  operation  seemed  assured:  but,  from  his 
recovery  from  ether,  the  patient  complained  of  excruciating 
pain,  which  increased  until,  within  a  few  days,  morphia  was 
being  given  in  V^-gr.  doses  every  2  to  4  hours. 

His  temperature  on  the  day  following  operation  reached  102.5  '. 
and  on  the  third  day  103.7°.  Careful  examination  of  the  wound 
revealed  nothing-,  although  we  had  feared  infection  of  the  tis- 
sues made  necrotic  about  the  needle  from  the  electrical  current, 
and  over  this  area  in  the  mutilated  and  much  ligated  pancreas. 

We  decided  that  tins  temperature  must  be  due  to  the  slough- 
ing tissues  over  the  back;  for  the  metal  plate,  which  had  been 
wrapped  with  a  towel  repeatedly  moistened,  had  caused  an  un- 
looked-for necrosis  of  the  skin.  But  on  the  7th  day  pus  was 
found  in  the  upper  half  of  the  wound,  apparently  involving- 
only  the  subcutaneous  and  muscular  layers  of  the  abdominal 
wall.  The  temperature  lowered  somewhat  but  remained  about 
100°  F.  until  the  14th  day,  when  it  again  went  up,  reaching 
102.8°  F.  on  the  17th  day. 

For  the  first  four  clays  no  expansile  pulsation  could  be  math- 
out,  but  on  the  fifth  day  it  was  distinct,  and  the  sac  from  this 
time  seemed  to  increase  in  size.  On  the  16th  day  nausea  be- 
gan, and  from  this  time  the  patient  was  in  extreme  discomfort. 
On  the  19th  day  there  was  bleeding  of  about  300  rr.  id'  bright- 
red  blood  from  the  upper  end  of  the  granulating  wound.  The 
patient  became  very  weak  and  pale,  and  it  was  evident  that  he 
was  having  internal  haemorrhage.  He  died  on  the  20th  day.  7 
hours  after  tin-  haemorrhage   through   the  external  wound. 

Autopsy  (No.  1141).— The  lower  end  of  the  abdominal  wound 
healed  per  primam;  the  upper  cud  separated  and  granulating. 
On  opening  the  abdomen  there  was  found  a  sinus,  filled  with 
blood-clot,  leading  from  this  granulating  wound  down  to  the 
sac  at  the  site  of  puncture.  Local  peritonitis  existed  about  the 
wound.  The  lungs  were  normal.  The  heart  presented  slight 
thickening  along  the  free  margins  of  the  tricuspid  and  mitral 
valves.  The  aorta  beyond  the  valves  showed  well-marked 
nodular,  and  in  places  diffuse  arterio-sclerosis.  The  patches 
were  a  trifle  raised  and  of  yellow  ish-white  color.  This  condi- 
tion extended  into  the  abdominal  aorta. 

In  the  upper  portion  of  the  abdomen,  partially  covered  by  the 
pyloric  end  of  a  distended  stomach,  the  beginning  of  the  duo- 
denum, and  tic-  liL'lit  lobe  of  lie-  liver,  was  a  firm  globular 
tumor  mass.  Flattened  out  over  this  and  almost  completely 
covering  its  anterior  aspect,  was  the  pancreas.      The  splenic  vein 

ran  aeros-  tic-   tu '  near  its  upper  border  and  was  covered    b 

the  pancreas,  .lust  above  the  vein  was  the  sinus  of  blood-clot 
before  mentioned. 

At  the  upper  border  of  the  tumor  the  celiac  avis  could  be 
dissected   free   will,    its  three  branches. 
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On  opening  the  aorta  by  cutting-  along  its  posterior  wall,  an 
opening  l'_,  x  1%  cm.  in  diameter  could  be  seen  on  the  anterior 
wall  leading  into  the  aneurism.  This  was  evidently  the  greatly 
dilated  orifice  of  the  superior  mesenteric  artery,  of  which  artery 
the  aneurism  was  a  dilatation.  One  centimeter  above  this  open- 
ing was  the  orifice  of  the  celiac  axis.  The  inferior  mesenteric 
arose  3%  cm.  below. 

The  renal  arteries,  one  on  either  side,  took  origin  on  the 
lower  margin  of  the  opening. 

Near  each  renal  orifice,  immediately  on  the  margin  of  the 
aneurismal  orifice,  was  a  blackened  slit-like  sulcus  in  the  arterial 
coatings.  Although  there  was  no  wire  in  the  mouth  of  the 
aneurism  at  time  of  autopsy,  it  appeared  as  though  one  loop 
had  swung  across  the  mouth  with  its  convex  side  in  the  aorta, 
thus  burning  the  margin  as  described.  (From  this,  as  well  as 
ri.ini  experiments  upon  free  blood  and  upon  dogs,  we  conclude 
thai    a  current  of  70  ma.  is  dangerous.) 

Looking  into  the  aneurism  through  its  comparatively  small 
orifice,  one  could  see  numerous  segments  of  coiled  wire  imme- 
diately about  the  mouth  of  the  sac,  the  greater  portion  of  each 
coil  being  embedded  in  a  solid  ante-mortem  clot,  which  appar- 
ently almost  filled  the  sac.  Further  examination  was  postponed 
until  the  specimen  could  be  hardened. 

The  marked  dilatation  of  the  stomach  was  apparently  due  to 
pressure  on  its  pyloric  end  as  it  crossed  the  sac.  The  bile- 
ducts  were  incorporated  in  the  misplaced  tissues  to  the  right 
of  the  sac,  and  this  suggests  pressure  as  the  cause  of  jaundice 
in  the  early  history  of  the  patient's  suffering.  The  duodenum 
was  adherent  to  the  sac  throughout  its  whole  length.  The 
duodenum,  the  jejunum,  and  the  upper  portion  of  the  ileum 
were  of  a  dark  chocolate  color,  and  on  being  opened  were  found 
to  contain  considerable  bloody  fluid.  Their  mucosa  was  of  the 
same  chocolate  color,  but  seemed  otherwise  normal,  except  at 
one  portion  of  the  adherent  duodenum. 

At  about  the  transverse  portion  of  the  duodenum  there  was 
an  irregular  area  measuring  about  4%  x  (i>/2  cm.,  over  which 
the  mucosa  was  exceedingly  haemorrhagic  and  partially  necrotic. 
.lust  in  this  locality  were  found,  in  addition  to  the  bloody  fluid. 
several  large  fresh  clots.  No  definite  opening  into  the  aneurism 
could  be  found,  and  our  conclusion  was  that  very  rapid  oozing 
had  taken  place  through  the  greatly  thinned  walls  of  the  ad- 
herent sac  and  bowel. 

The  large  intestine  was  normal  in  appearance. 

The  pancreas  over  the  tumor  showed  no  trace  of  having  been 
cut  in  two.  There  were  a  few  small  white  areas  of  necrosis 
over  its  surface. 

The  spleen  was  considerably  enlarged  but  otherwise  normal 
in  appearance.  The  liver  was  rather  pale,  and  on  section  has  a 
fattj  appearance.  The  kidneys  showed  macroscopical  evidences 
of  parenchymatous  degeneration. 

The  Ineurism.  On  cutting  through  the  aneurism  dorsoven- 
trallj  (see  photograph)  one  gets  the  impression  that  we  are 
dealing  with  a  false  aneurism.  Immediately  about  the  aortic 
is  the  remainder  of  the  dilated  lumen,  which,  in  the 
contracted  condition  of  the  sac.  is  a  cavity  about  t  cm.  in 
diameter. 

The  wall  of  the  aneurism  may,  for  convenience  of  description, 
be  divided  into  two  portions — the  ante-operative  and  the  post- 
operative.    Each  of  these  averages  about  2  cm.  in  thickness. 

The  ante-operative  portion  consists  macroscopically  of  two 
layers:  an  outer,  light-colored,  fibrinous-looking  layer  (see  cut) 
(a),  averaging  V,  cm.  in  thickness,  which  merges  into  the  inner 
layer  (6),  V/i  cm.  thick,  and  dark-red,  appearing  like  an  old 
firm  clot. 

Near  the  aorta  the  greatly  hypertrophic  superior  mesenteric 
wall  can  be  traced  for  a  short  distance  until  it  is  lost  in  the 
looser  and   thicker   portion  described   above.     The  wall   is  rein- 


forced near  the  aorta  by  the  mesenteric  lymph  glands;  on  the 
inferior  border,  by  the  adherent  duodenum;  and  over  the  an- 
terior and  superior  border  by  the  flattened  pancreas. 

Microscopically,  as  macroscopically,  the  hypertrophied  wall  of 
the  superior  mesenteric  can  be  followed  but  a  short  distance 
from  the  aorta.  .Microscopically  the  muscular  wall  terminates 
rather  abruptly  and  its  elements  cannot  again  be  identified  to 
a  certainty,  although  there  are  sweeps  of  fibers  with  long, 
delicate  nuclei  scattered  throughout  the  wall,  which  cannot 
always  be  identified  as  sympathetic  nerve  elements. 

The  peripheral  light-colored  portion  of  the  wall  shows  fibrous 
tissue  interspersed  with  such  elements  as  one  would  expect  to 
find  in  the  wall  of  an  expanding  sac  in  this  region.  Areas  of 
fat  usually  arranged  in  layers;  and  in  portions  of  the  wall  the 
ganglia  and  nerve  bundles  of  the  sympathetic  system  are  con- 
spicuous. Lymphatic  glands  and  vessels  are  seen;  and,  in  the 
localities  mentioned  above,  tissues  of  the  duodenum  and  pan- 
creas. 

The  inner  red  layer  of  the  ante-operative  portion  consists  of 
the  same  variety  of  tissues  as  the  outer,  together  with  a  great 
admixture  of  blood  elements.  The  picture  is  one  of  dissection 
of  the  wall  by  the  force  of  the  blood  stream.  The  strands  of 
fibrous  tissue  are  often  in  a  state  of  hyaline  degeneration,  prob- 
ably due  to  their  separation  from  a  good  blood  supply.  The 
capillaries  of  this  region,  although  not  numerous,  possess  cells 
with  swollen  nuclei  and  are  rather  conspicuous;  but  Professor 
Welch,  who  kindly  examined  some  of  the  sections,  classes  them 
with  the  displaced  tissues  rather  than  products  of  an  attempt 
at  organization,  it  being  a  characteristic  of  aneurism  clots  not 
to  organize. 

The  post-operative  portion  of  the  aneurismal  wall  (c)  consists 
of  an  ante-mortem  blood-clot,  in  the  center  of  which  can  be 
seen  the  ends  of  the  wire  cut  across  on  sectioning  the  aneurism. 
The  position  of  the  wire  in  the  former  lumen  of  the  sac  and  its 
relation  to  this  solid  blood-clot  shows  the  efficacy  of  the  method, 
had  the  case  been  one  anatomically  favorable. 

On  making  a  lateral  section  from  the  first  median  incision 
and  extending  towards  the  duodenum,  we  find  that  the  outer 
fibrous-like  wall  is  entirely  wanting''  at  the  point  where  the 
oozing  took  place  into  the  duodenum,  and  the  blood-clot  within 
the  aneurism  lies  in  immediate  contact  with  the  blackened 
necrotic  duodenal  wall.  The  lumen  makes  in  towards  the  duo- 
denum at  this  point,  but  there  is  2  cm.  of  ante-mortem  clot 
separating  the  lumen  of  the  sac  from  that  of  the  duodenum. 
The  process  of  fatal  bleeding  must  have  been  an  ooze,  but  the 
giving  way  of  the  necrotic  duodenal  wall  was  imminent. 

Cask  III  (Case  XXI). — J.  T.,  a  sea  captain,  aged  51  years,  was 
admitted  to  the  service  of  Dr.  Osier  on  April  24,  1899,  complain- 
ing of  pain  in  the  right  chest. 

His  family  history  was  good.  His  personal  history  was  nega- 
tive, except  for  very  hard  work  at  sea  until  within  a  few  years. 

His  pain  began  7  months  before  admission  and  had  gradually 
increased.     Dyspnoea  began  in  February,  1890. 

On  physical  examination  dilated  veins  were  seen  over  the 
whole  chest  and  abdomen,  being  most  prominent  on  the  right. 
The  whole  sternum  was  lifted  with  each  systole,  while  to  the 
right,  between  the  second  and  third  ribs,  could  be  localized  an 
area  of  maximum  impulse.  Here  a  systolic  murmur  could  be 
beard  and  a  diastolic  shock  felt.  Expansile  pulsation  was  pro- 
nounced. The  heart  was  negative.  The  right  lung  on  per- 
cussion gave  a  dull  note  throughout  the  right  front  and  in  the 
axilla,  and  distinct  impairment  of  resonance  existed  in  Hie  right 
interscapular  region. 

The  patient  suffered  great  pain  over  the  entire  right  chest 
and  toward  the  right  shoulder. 

His  condition  grew  worse  and.  on  April  25,  gelatin  injections 
were  begun,  the  patient  receiving  250  cc.  of  a  1  per  cent  solution 
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subcutaneously.  After  9  injections  of  ;>  1  per  cent  solution. 
the  strength  was  doubled.  Between  April  25  and  July  27,  i; 
injections  were  given,  with  the  result  of  lessening-  his  pain  ami 
reducing-  the   force  of  his   pulsation. 

On  August  11,  Dr.  Finney  operated,  passing  into  the  sac  10 
feet  of  the  silver  wire  alloyed  with  copper,  drawn,  and  prepared 
as  described  in  the  above  report  on  Dr.  Finney's  first  case.  The 
galvanic  current  was  applied  for  1  hour  at  Hi  ma.,  and  for  1 .", 
minutes  at  20  ma. 

Cocaine  was  injected  over  the  point  to  be  punctured.  After 
loading  the  needle  with  uirc.  the  skin  was  drawn  to  one  side 
and  the  needle  inserted  pointed  toward  the  right  portion  of  the 
sac.  After  passing  through  the  skin  and  about  2  cm.  of  sub- 
cutaneous tissue  and  muscle,  a  few  drops  of  sanguineus  serum 
came  through  the  needle.  After  this  the  needle  was  felt  en- 
gaged in  a  solid  substance  for  about  2  cm.,  when  it  suddenly- 
broke  through  and  a  stream  of  arterial  blood  spurted  with  each 
heart-beat.  The  wire  was  easily  passed  within  J  minutes  and 
the  end  attached  to  the  positive  pole  of  the  battery.  Through- 
out the  session  the  patient  felt  a  slight  sticking-  and  burning 
within  the  chest,  and  for  the  first  20  minutes  a  sensation  as  of 
something  moving-  from  side  to  side.  After  40  minutes  a  current 
of  20  ma.  was  tried,  when  the  burning  sensation  increased. 
The  current  was  immediately  reduced  to  10  ma.  After  an  hour 
the  burning  sensation  ceased  and  the  current  was  increased  to 
20  ma.  for  15  minutes,  causing  no  sensation  to  the  patient,  (in 
withdrawal  of  the  needle  a  slight  flow  of  blood  through  the 
puncture  wound  was  readily  controlled  by  a  few  moments'  pres- 
sure with  a  gauze  sponge.  Wound  dressed  with  silver  foil  and 
adhesive  strapping.  The  pulse,  usually  about  100  to  the  minute, 
beat  at  110  to  112  during  the  operation. 

The  patient's  condition,  which  was  not  bad  for  a  week  before 
the  operation,  seemed  to  change  very  little  after  the  operation. 
On  the  third  day  he  stated  that  he  could  no  longer  feel  a  pul- 
sation while  lying  on  his  right  side,  and  during-  the  previous 
night  he  noticed  for  the  first  time  that  the  pulsation  was  not 
so  strong  when  lying  on  his  back. 

After  a  week  the  pulsation  was  as  marked  as  before  the 
operation,  and  seemed  shifted  somewhat  to  the  left  of  the 
original  site.  His  pain  began  again,  and  on  the  twelfth  day  the 
gelatin  injections  were  again  begun. 

The  patient  was  dismissed  September  22,  having  had  16  gela- 
tin injections  after  his  operation.  His  condition  was  much 
improved,  the  pain  having  ceased  and  the  wall  of  the  sac  mani- 
festly thicker.  The  effect  of  the  wire  in  this  case  seemed  to  be 
a  partial  filling  of  the  large  sac,  causing  extension  toward  the 
left.  There  can  be  no  doubt  that  the  gelatin  injections  were 
'. cr\    beneficial  in  this  case. 

Patient  returned  September  :;0  because  of  shortness  of  breath 
on  the  slightest  exertion,  he  having  had  no  pain  during  the 
week  at  home. 

On  October  16  the  patient  went  home,  after  several  gelatin 
injections,  his  condition  being  about  the  same.  He  recovered 
sufficiently  to  again  take  up  active  work  in  the  refitting  of  a 
dismasted  ship,  and  whenever  seen  he  always  claimed  to  be 
perfectly  well.  He  sailed  as  captain,  and  on  the  arrival  of  his 
ship  at  Bahia,  Brazil,  a  cablegram  was  received  at  Baltimore, 
announcing  his  death  and  burial  at  sea  on  February  14,  1900. 
It  is  highly  probable  that  death  was  due  either  directly  or 
indirectly  to  his  aneurism. 

Case  IV  (<  ase  XXII).— .1.  I-'.  G.,  a  steam-shovel  tender, 
years,  was  admitted.  October  9,   1899,  to  the  service  of   Dr. 
Complaining    of    pain    in    the    chest,    a    dry    hacking    cough,    and 
shortness    of    breath.     His    family    history    was    negative.     His 
personal  history  included  gonorrhoea   and   possible    syphilis.     Ib- 
had    been    a    heavy    eater    and    moderate    user    of    alcohol    and 


tobacco.      Until  within  a    lew    years  he  had  been  subject  to  heavy 
work  anil   much   exposure. 

His  present  illness  began  about  18  months  ago  with  sharp 
spasmodic  pains  in  the  chest,  lasting  15  to  20  minutes.  These 
attacks  were  almost  dail\  and  often  recurred  several  times 
during  a  day.  At  times,  during  the  earlj  history  of  his  trouble, 
he  had  attacks  of  suffocation  and  feeling  as  though  about  to  die. 
The  attacks  of  pain  increased  in  frequency,  and  lor  the  past  .'. 
months  the  pain   has  been   continuous. 

About  5  months  ago  bulging  was  noticed  over  the  painful 
area  on  the  right  side  of  the  chest:  ami.  a  skiograph  being- 
taken,  his  trouble  was  pronounced  aneurism. 

On  admission,  the  patient  was  obliged  to  keep  a  half-sitting, 
half-reclining-  posture,  and  suffered  a  \ar\  ing  degree  of  cyanosis 
and  dyspnoea.  His  pupils  were  equal  and  reacted  to  light  and 
accommodation.  The  voice  was  husky  and  he  was  subject  to  a 
dry  hacking  cough.  The  pulse  was  slightly  irregular  and  dis- 
tinctly collapsing,  there  being  no  appreciable  difference  in  time 
of  the  radials.      No  tracheal  i  ugsfing. 

The  thorax  was  less  expansile  on  the  right  side.  On  the  right 
side,  extending-  from  the  right  mammary-  line  to  the  median 
line  and  from  the  second  rib  to  the  costal  margin,  there  was  an 
area  of  bulging  and  pulsation.  At  the  right  sternal  border  in 
the  fifth  interspace  there  was  a  small  area  of  unusual  promi- 
nence, excessively  tender  to  the  touch  and  presenting  a  pulsa- 
tion of  maximum  intensity.  Here  the  pulsation  was  vigorous, 
expansile  and  close  to  the  fingers.  A  diastolic  shock  could  be 
felt  and  a  diastolic  murmur  heard  over  this  area. 

The  heart  was  somewhat  displaced  downward  and  to  the  left. 
A  soft  diastolic  murmur  was  audible  at  the  apex  and  over  (he 
aortic  area.  The  other  sounds  were  clear.  The  second  pul- 
monic was  accentuated. 

The  liver  extended  7  cm.  below-  the  costal  margin  in  the  mam- 
mary line.  There  was  well-marked  movable  dullness  on  the 
right  side  and  a  friction  rub  in  the  interscapular  region. 

From  the  time  of  admission  the  pulsation  and  prominence 
of  the  area  in  the  fifth  interspace  continued  to  increase.  The 
patient  suffered  frequent  attacks  of  shortness  of  breath  and 
cyanosis.  During  the  first  three  weeks  the  right  pleural  cavity- 
was  aspirated  three  times,  a  half-liter  or  more  of  a  clear,  serous 
fluid,  slightly  blood-tinged,  being  withdrawn  each  time.  A 
diagnosis  was  made  of  aortic  aneurism,  probably  springing  from 
the  ascending  arch  near  the  heart,  possibly  coming  from  the 
descending  thoracic  portion. 

On  October  27,  Dr.  Finney  operated,  passing  10  feet  of  silver 
wire  (alloyed  with  copper,  drawn,  and  prepared  as  described  in 
Dr.  Finney's  first  case),  and  galvanizing  this  with  10  ma.  for 
1  hour.  The  excitement  incident  to  the  preparation  for 
operation  resulted  in  a  marked  attach  of  dyspnoea,  and  amyl- 
nitrite  was  used  for  inhalation.  The  patient  was  allowed  to 
keep  the  upright  position  in  his  wheel-chair.  A  line  aspirator 
needle  loaded  with  wire  was  introduced  in  a  direction  down- 
ward and  to  the  right. 

It  was  our  intention  to  introduce  a  second  needle  and  play  in 
a  second  in  feet  of  win-,  but  just  as  the  first  spool  was  exhausted 
the  win-  offered  decided  resistance  and  the  patient  said  he 
could  feel  a  grating  sensation  within.  We  look  these  tun  cir- 
cumstances a     evidence  that   enough   wire  was  passed. 

The  patient  volunteered  the  information  that  he  could  feel  a 
5-ma.  current,  and  after  five  minutes  that  hi-  felt  the  change 
from  .",  to  7  ma.,  and  again  the  change  from  7  to  10  ma.  During 
the  hour  at  in  ma.  the  patient  hail  occasional  slight  burning  or 
prickling  sensations  within  his  thorax:  and  the  metal  plate 
wrapped  with  a  wet  towel  had  to  be  changed  once  beeuu  e  of 
the  burning  sensation  at  the   back. 

At  the  close  id'  ti peration  the  expansile  character  of  the 

pulsation  had  disappeared,   while  the  heaving   was  still  | at. 

The     patient     slept     during     i'i"    I     Of     the     alter-, u     following 
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operation,   and   for    15   days   the   condition    of    his   aneurism    im- 
proved markedly.     His  general  condition  was  kept  at  a   la 
because  of  the  repeated  filling-  of  his  right  pleural  cavity,  which 
was  aspirated  every  few  days  up  to  the  time  of  death. 

On  November  15,  Dr.  Osier  noted  that  the  tumor  was  increas- 
ing in  size,  and  on  November  20  rupture  seemed  so  imminent 
that  Dr.  Finney  again  wired  the  sac,  this  time  passing  11  feet  of 
wire  and  galvanizing  as  before.  Again  the  improvement  was 
decided   but  only  temporary. 

The  patient  was  wired  the  third  time  on  December  8  (11  feet 
being  passed),  and  on  the  29th  an  incision  was  made  through 
the  thinned  and  necrosed  skin  for  the  drainage  of  a  large  col- 
lection of  sanguino-purulent  material  which  had  appeared  in  the 
extra  thoracic  tissues  over  the  site  of  the  aneurism. 

The  aneurism  was  now  deep-seated  and  the  symptoms  of 
increasing  shortness  of  breath,  haemoptysis,  and  venous  engorge- 
ment of  the  head  region  indicated  an  extension  backward.  The 
patient  had  very  little  pain  from  the  time  of  admission  and 
anodynes  were  given,  more  for  sleeplessness. 

On  January  14.  1000,  about  11  weeks  after  the  first  wiring,  the 
patient  died,  with  symptoms  of  pressure  upon  the  trachea. 
Autopsy  was  refused. 

Case  V  (Case  XXIII).  M.  I'.,  a  sewing-machine  agent,  aged 
30  years,  was  first  admitted  to  Dr.  Osier's  service  on  October  31, 
1899,  complaining  with  what  his  physician  had  called  "  kidney 
and  stomach  trouble." 

His  family  history  and  personal  history  were  excellent,  con- 
taining nothing  to  arouse  a  suspicion  of  arterial  disease.  His 
present  illness  began  in  March,  1899,  with  the  gradual  onset  of 
intermittent  pains  of  a  burning  and  gnawing  character  located 
in  the  stomach  region.  These  pains  seemed  to  have  no  associa- 
tion with  the  taking  of  food.  Within  a  month  his  suffering  I" 
came  so  intense  that  he  was  forced  to  bed,  where  he  remained 
for  months,  requiring  the  continued  use  of  morphia  injections. 
The  pain  was  of  a  boring  character,  seemed  central  in  the 
epigastric  region,  and  radiated  in  every  direction,  being  espe- 
cially severe  in  the  back  and  often  shooting  into  the  scrotum. 
During  this  3  months  he  had  some  nausea  and  suffered  6  attacks 
of  vomiting,  during  one  of  which  he  thought  he  would  die.  His 
appetite  and  general  condition  were  good.  He  lost  some  weight. 
His  bowels  required  the  constant  use  of  laxatives. 

In  July  he  became  enough  improved  to  leave  his  bed  for  a 
portion  of  each  day,  but  the  slightest  exertion  increased  his 
pain. 

In  this  condition  he  entered  The  Johns  Hopkins  Hospital  and 

aed  for  3  weeks  in  November. 
Physical  examination  revealed  nothing  of  moment  except  the 
condition  of  the  abdomen.  This  was  fairly  normal  in  appear- 
ance; the  costal  grooves,  however,  being  slightly  less  marked 
than  usual.  The  iliac  grooves  and  lumbar  lines  were  equal  and 
symmetrical  on  the  two  sides.  Both  by  pochondriac  regions  were 
pigmented  as  a  result  of  blisters.  The  epigastric  region  was 
slightly  full  and  showed  marked  visible  pulsation.  Here  there 
treme  sensitiveness  t.,  pressure,  with  distinct  resistance 
"ii  'he])  palpation.  No  definite  expansile  pulsation  could  be 
made  ou1  at  the  first  examination.  On  percussion  there  was 
dull  tympany  over  the  pulsating  area.  No  thrill  could  In-  Eelt. 
There  was  a  very   faint  systolic  bruit.     With  the  patient  in  the 

position,    ii"   pulsation  could   be  felt  except  on  deep 

palpation.  Pulsation  seemed  equal  in  the  femorals,  In  the 
back  there  was  no  bulging  on  either  side  of  the  spina]  column, 
no  pulsation,  no  bruit.  Six  days  after  admission,  Dr.  Osier 
noted  that  with  deep  palpation  a  definite  expansile  pulsation 
could  be  determined,  and  with  deep  pressure  on  the  left  side 
the  sae  could  be  felt. 

During  his  3  weeks  in  the  hospital,  the  patient  suffered  severe 
pains  across  the  upper  abdomen,  extending  especially  along  the 


light  costal  margin.  This  pain  was  often  relieved  by  pressure 
from  without,  or  by  the  patient  lying  on  his  left  side  with  his 
head  lowered. 

After  2  months  at.  home,  the  patient  re-entered  the  hospital, 
January  14.  1900,  having  decided  to  undergo  the  operation  ad- 
vised. He  had  lost  6  pounds  in  weight  since  leaving  the  hospital. 
The  pains  had  increased  in  his  lumbar  region,  and  for  3  weeks 
past  he  had  experienced  a  burning  sensation  in  his  knees  and 
ankles. 

Operation  (January  26,  1900;  Dr.  Finney). — Celiotomy;  passage 
of  8  or  9  feet  of  highly  drawn  sterling  silver  wire;  galvanism 
for  one  hour  at  10  ma. 

The  conditions  found  in  Case  II  were  almost  exactly  dupli- 
cated in  this  case.  The  pulsating  mass  was  covered  over  its 
lower  portion  by  the  stomach,  over  its  upper  portion  by  the 
pancreas,  and  the  large  splenic  vein  traversed  its  convex  surface. 
The  procedure  was  the  same  as  in  Case  II,  except  that  section 
of  the  very  hemorrhagic  pancreas  was  avoided  by  drawing  the 
liver  to  the  right  and  making  the  puncture  in  the  upper  right 
quadrant  of  the  sac.  The  patient  bore  the  operation  well,  his 
pulse  ranging  about  110  beats  to  the  minute.  At  the  close  of 
the  electrical  seance  there  was  no  appreciable  difference  in  the 
pulsation  of  the  sac.  This  fact,  together  with  the  anatomical 
relations  of  the  mass,  made  it  seem  very  probable  that  the 
aneurism  was  one  of  the  superior  mesenteric  artery,  as  in  Case 
II.  Except  for  middle-ear  trouble,  the  patient's  convalescence 
was  uneventful.  He  was  very  happy  over  the  marked  improve- 
ment in  his  symptoms,  insisting  that  he  must  be  getting  well 
because  of  the  slight  amount  of  pain  compared  with  his  former 
condition.  But  there  was  no  appreciable  improvement  in  the 
physical  signs.  On  the  day  of  his  discharge,  March  8,  Dr.  Osier 
made  the  following  note:  "  Patient  says  he  suffers  less  pain.  He 
looks  well.  Pulsation  chiefly  seen  in  the  epigastric  region  and 
appears  a  little  more  diffuse  than  formerly.  On  palpation  the 
pulsation  is  most  intense  just  below  the  ensiform.  The  tumor 
is  still  well  felt  on  deep  lateral  pressure.  No  thrill  felt.  A  soft 
systolic   bruit    is  heard.     No  pulsation  or  murmur   behind." 

It  might  be  argued  that  the  current  of  10  ma.  was  not  suffi- 
cient in  this  case.  Hut  1  am  satisfied  from  the  history  at  and 
since  the  operation  that  this  was  a  case  of  fusiform  aneurism, 
probably  of  the  superior  mesenteric  artery,  and  its  outcome  is 
another  argument  in  favor  of  the  weaker  current  when  we 
compare  the  results  with  Case  II,  which  barely  escaped  an 
infarct  of  the  whole  small  intestine  from  the  sudden  closure  of 
the  superior  mesenteric  artery. 

Dangers. — Needless  to  say  that  sepsis  is  an  omnipresent 
danger,  especially  in  these  cases  characterized  by  large  non- 
vascularized  accumulations  of  blood  and  fibrin,  and  all  de- 
tails of  surgical  cleanliness  should  be  strictly  carried  out. 

One  of  the  greatest  dangers  in  this  procedure,  particularly 
in  the  large  multilocular  aneurisms,  is  the  development  and 
rupture  of  a  secondary  sac  due  to  the  rapid  filling  of  the  main 
sac  by  coagulum  and  the  shunting  of  the  blood  stream  against 
a  portion  not  receiving  a  special  strain  before.  Apparently 
this  occurred  in  the  cases  of  Domville,  Cayley,  Eansohoff, 
Hulke,  Harwell,  and  in  Stewart's  first  case.  Loreta's  unique 
case  of  rupture  of  the  aorta  at  its  juncture  with  the  base  of  the 
former  aneurism  was  probably  caused,  as  he  suggests,  by  lack 
of  nutrition  to  the  wall  due  to  changes  in  the  circulation 
brought  about  by  contraction  of  the  organizing  sac.  General 
arteriosclerosis  would  weigh  against  operation. 

The  chances  of  a  loop  of  wire  entering  the  aorta  seem  less 
than  one  would  a  priori  suppose.     Moore  expresses  surprise 
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that  in  his  case,  with  large  openings  in  the  second  and  third 
interspaces  connecting  the  extra-  and  intra-thoracie 
wire  entered  the  inner  sae.  The  accident  lias  occurred  in 
three  eases  upon  which  autopsy  has  been  held.  In  Ranso- 
hoffs  ease  the  aneurism  of  the  ascending  arch  was  yery  large. 
4x7  inches,  and  its  opening  into  the  aorta  was  compari 
small.  1  inch  in  diameter:  yet  a  loop  of  wire  left  tin'  sae  and 
descended  low  enough  to  interfere  with  one  of  the  valves. 
causing  syncope  that  for  a  few  moments  threatened  death. 
In  White  and  Gould's  case  the  opening  from  the  sacular 
aneurism  into  the  large  fusiform  aneurism  of  the  aorta  easily 
admitted  four  fingers.  A  loop  of  wire  entered  the  fusiform 
dilatation  causing  no  symptoms.  Reeves's  case,  which,  from 
the  report,  seems  to  have  been  an  ideal  one  for  this  method. 
possessed  only  a  small  opening  from  the  perfect  sac  low  down 
on  the  abdominal  aorta.  Through  this  opening  the  first  end 
of  the  wire  passed  into  the  aorta  and  up  to  the  aortic  valves 
probably  causing  the  syncope  as  in  Ransohoff's  ease,  and 
later  a  loop  entered  and  passed  up  the  aorta  a  distance  of  10 
inches.  In  none  of  these  three  eases  was  the  character  of  the 
wire  or  its  previous  treatment  such  as  to  make  probable  its 
coiling  after  entering  the  sac. 

One  would  suppose  that  a  loop  of  wire  in  the  aorta  would 
whip  out  fibrin  and  present  a  menace  in  the  form  of  emboli, 
but  nothing  is  said  of  fibrin  in  any  of  tins,'  cases,  while  m  the 
large  fusiform  aneurism  of  Kerr  (his  first  case),  where  •  lec- 
tricity  was  used,  there  was  found  a  firm  clot  around  the  wire 
and  on  the  walls.  The  wire  had  taken  a  position  in  the  an- 
terior portion  of  the  sac  and  may  have  been  out  of  the  direct 
aortic  current.  In  Stewart's  third  case  there  was  no  clot 
about  the  wire  which  had  been  in  the  fusiform  aortic  dilata- 
tion five  days.  While  clinical  experience  shows  that  wire 
without  galvanism  will  collect  fibrin  in  the  lessened  current 
of  a  sae.  it  is  probable  that  it  will  not  do  so  in  the  active  aorti< 
current  (see  our  last  dog  experiment).  But  our  dog  experi- 
ments demonstrate  that  wire  with  galvanism  separates  the 
fibrin  even  in  an  aortic  current  which  is  hut  little  red  mid. 
and  in  these  eases  in  which  the  wire  has  entered  the  aorta 
and  is  found  fibrin-free  at  autopsy  we  must  believe  that  fibrin 
was  formed  during  the  electrical  seance  to  he  brushed  oil' 
later  and  become  a  menace  to  life. 

The  size  of  the  sac  opening  cannot  he  diagnosed  from  the 
character  of  the  bruit  although  it  is  generally  held  thai  a 
double  systolic  and  diastolic  bruit  is  indicative  of  a  small 
opening.     Against  this  theory  see  Halsted's  case. 

Another  danger  is  that  of  emboli  breaking  from  the  sac 
wall  during  or  after  the  insertion  of  the  wire.  This  may 
have  been  the  cause  of  death  in  Roosevelt's  case.  No  au- 
topsy was  held. 

Halsted's  case  and  Finney's  first  case  bring  up  the  danger 
'  '  closing  important  vi  ->els  by  the  sudden  tilling  with  clot  of 
an  abdominal  aneurism.  Litten  "  by  his  clinical  and  experi- 
mental research  demonstrates  thai  sudden  closure  of  I 
perior  mesenteric  artery  can  have  but  one  result;  oamely, 
haemorrhagic  infarct  from  the  lower  end  of  the  duodei 
the  middle  of  the  transverse  colon. 


We  have  mentioned  the  possibility  of  puncture  of  the  sai 
wall  ('specially  on  passing  steel  wire,  lint  this  danger  is 
more  theoretical  than  real,  lor  the  wire  begins  to  coil  soon 
after  Leaving  the  needle  and  is  almost  sure  to  impinge  on  the 
sac  wall  with  a  segment  of  a  coil  rather  than  with  its  sharp 
end. 

Loreta  suggests  the  danger,  in  abdominal  aneurism,  of  the 
sac  giving  way  when  the  abdomen  is  opened,  and  the  support 
of  the  abdominal  walls  tints  removed. 

failure  might  result,  particularly  in  aneurism  of  the  thorax, 
because  of  the  presence  of  a  double  sac.  both  Lntra-thoracic, 
as  in  the.  eases  of  Domville  and  of  Corson,  or  one  intra-thor- 
acic  and  one  outside  the  ribs  as  in  the  eases  of  Moore,  and 
White  and  Gould;  or  one  might  successfully  treat  a  saccular 
dilatation  of  the  aorta,  ami  still  be  confronted  by  a  failure 
ecause  of  the  presence  ol  a  fusiform  aneurism.  Such  anatom- 
ical conditions  were  found  in  the  cases  of  Domville,  Cayley, 
and  White  ami  (build.  Failure  in  Flare's  firs!  case  (Case  XV), 
the  fifth  case  of  Stewart  (Case  XIX)  and  in  Finney's  second 
and  third  cases  (Cases  XXI  and  XXII)  was  possibly  due  to 
the  insufficient  filling  of  a  large  single  sac:  but  it  is  more 
probable  that  each  of  these  cases  possessed  a  multilocular 
sac  and  the  gradual  extension  was  due  to  bulging  of  unfilled 
loculi. 

Failure  must  be  expected  if  an  error  in  diagnosis  be  made 
and  a  fusiform  sae  be  treated — as  in  Stevenson's  case,  Kerr's 
first  case.  Stewart's  third  case.  Finney's  first  ease,  ami  Cor- 
son's ease. 

Results. — Do  the  results  so  far  obtained  justify  a  eontitF 
nance  of  this  method?  With  Moore's  method  of  wire  alone  we 
see  that  1-4  cases  have  been  treated,  8  thoracic  and  6  abdom- 
inal. Two  of  these.  Morse's  and  Langton's  eases  of  abdom- 
inal aneurism,  resulted  in  cure.  Loreta's  case  of  abdominal 
aneurism  resulted  in  cure  of  the  aneurism  but  unfortunatelj 
the  patient  died  three  months  later  from  rupture  of  the  aorta. 
In  all  but  four  of  these  cases,  those  id'  Murray,  Loreta,  and 
Morse  and  Langton,  it  is  definitely  stated  that  the  patient  was 
in  a  desperate  condition  and  it  is  a  matter  of  speculation  how 

much  death,  occurring  in  from  one  da\    to  one  a th  after 

operation,  was  hastened.  Rubio's  case  was  losl  sighl  of  after 
four  days.  Lange's  case  bad  already  ruptured  before  treat- 
ment. Of  the  remaining  nine,  uot  counting  Loreta's,  .Morse"-, 
and  Langton's.  we  gel  the  impression  that  death  was  ha 
in  four,  those  of  Moore,  llulke.  White  and  (build,  and  Stev- 
enson. Autopsy  was  held  in  oine  cases  and  in  all  the  effect 
of  the  wire  in  whipping  out  fibrin  was  marked. 

With  the  combined  method  (Moore-Corradi)  there  have 
been  23  cases,  11  thoracic  and  6  abdominal.  Four  .if  these, 
or  11  percent,  •'!  thoracic  and  1  abdominal,  were  cured.  Here 
re  inii-i  speai  with  n  serve,  for  knowledge  of  the  living  pa- 
I  lent  or  prool  ■><  our  command  lor  but 

..,  i,i'  t  bese  casi  -      Rosenstirn's  patient   after   l  l 

live  and  well.     Stewart's  - id  case  was  one  of  definite  cur< 

-  shown  by  autopsy  more  than  ■'.  j  ration.     It 

.orn.s  fair  to  consider  Kerr's  3econd  case  i  ured.     He  left  the 
hospital  two  months  after  operation,  with  every  indication  of 
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having  been  cured,  was  watched  at  work  as  street  paver  for 
LO  months  and  then  lost  sight  of,  although  he  promised  to 
return  should  he  ever  have  more  trouble.  Noble's  patient 
lived  8  months  with  no  signs  or  symptoms  of  his  abdominal 
aneurism  and  died  from  an  entirely  different  cause. 

Nine  eases,  or  :!;)  per  cent,  attest  the  value  of  the  operation 
by  amelioration  of  symptoms  and  prolongation  of  life.  Here 
again  we  must  not  be  too  sanguine,  for  in  any  given  case  we 
cannot  prophesy  as  to  his  length  of  days  or  degree  of  suffer- 
ing if  there  he  no  operative  interference.  Buresi's  ease  was 
greatly  relieved  but  soon  died.  3]  months.  Hershey's  ease, 
apparently  cured,  returned  to  his  very  active  work  as  mining 
ior.  and  had  no  trouble  until  12  months  after  opera- 
tion, when  the  symptoms  of  aneurism  again  developed  and  he 
died  from  rupture  two  months  later.  Stewart's  fourth  and 
tilth  eases  were  decidedly  improved,  one  living  8|  months  and 

1! ther  9  months  after  the  first  operation.     Hare's   firs! 

patient  enjoyed  comparative  "comfort  for  (i  months  after 
operation  but  died  at  the  end  of  7  months.  His  second  case 
lived  '•  months  after  the  first  operation  and  Dr.  Hare  says 
there  can  be  no  doubt  that  his  life  was  prolonged.  Finney's 
s<  cond  case  improved  so  far  that  he  considered  himself  cured 
and  resumed  active  life  as  a  sea-captain.  He  died  6  months 
after  operation.  As  nearly  as  one  can  judge,  the  life  of  Fin- 
ney's  third  case  was  prolonged  as  a  result  of  3  operations, 
although  he  lived  but  11  weeks  after  the  first  operation.  His 
fourth  case  is  still  living  with  great  improvement  in  bis  sub- 
jective symptoms. 

Death  was  probably  hastened  in  the  remaining  ten  cases: 
Harwell.  ;  days;  Roosevelt,  23  days;  Abbe,  '.'  days;  Kerr,  first 
case,  L8  days:  Stewart's  first  and  third  cases,  9  and  5  days 
respectively;  Halsted,  2  days:  Finney,  first  case.  '!()  days;  Cor- 
son, '.'  day-:  Reeves,  V  f  hours. 

Clinical  and  post-mortem  evidence  points  to  the  efficacy  of 
this  method.  Its  great  drawback  is  the  difficulty  of  accu- 
rate diagnosis.  If  we  consider  that  none  of  these  cases  were 
pii  I  ed  as  being  favorable  for  operation;  but,  on  the  contrary, 
that  they  were  almost  without  exception  considered  hopeless 
cases,  I  think  we  are  forced  to  give  the  method  careful  con- 
sideration. The  fact  that  the  method  is  still  in  its  infancy 
and  in  many  instances  most  crudely  applied  makes  the  record 
>till  more  impressive. 
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Discussion. 

Dr.  Osler. — Demonstration  of  Dr.  Finney's  third  case 
(Case  XXII)  after  his  first  operation.  On  admission  this 
man  presented  a  very  remarkable  picture.  He  had  a  pulsat- 
ing area  in  the  inframammary  region  close  to  the  sternum, 
and  a  right-sided  effusion.  We  were  in  some  doubt  at  first 
whether  it  was  not  a  case  of  pulsating  pleurisy,  but  the  pul- 
sation persisted  after  withdrawal  of  the  liquid  and  it  gradually 
became  more1  localized,  and  began  to  project.  There  was  a 
loud  bruit  over  it,  which  was  transmitted  to  the  back.  Dr. 
Finney  wired  it  and  since  the  operation  the  local  condition 
has  improved.  The  redness  has  disappeared,  and  the  impres- 
sion of  both  heart  shocks,  the  systolic  and  diastolic,  which 
could  be  felt  upon  the  slightest  touch  of  the  finger,  is  no 
longer  present.  The  tumor  has  become  harder  and  altogether 
the  signs  indicate  that  there  is  coagulation  going  on  in  the 
sac. 

Dr.  Fixxey. — The  fifth  case  of  Dr.  Stewart's  was  a  patient 
of  Dr.  John  Neff,  of  Baltimore,  whom  I  had  seen  in  consulta- 
tion. We  had  arranged  to  have  him  enter  the  hospital  here 
for  wiring,  when  some  kind  friend,  very  wisely  no  doubt,  ad- 
vised him  to  go  to  Philadelphia  to  Dr.  Stewart.  He  has  op- 
erated upon  him  three  times  with  temporary  benefit,  after 
each  operation.  As  Dr.  Neff  is  present,  perhaps  he  can  tell 
us  something  about  the  case. 

Dr.  Neef. — T  shall  be  very  glad  to  furnish  what  informa- 
tion I  have  of  the  case.  This  gentleman's  trouble  was  de- 
tected about  three  years  ago  and  he  was  given  a  thorough 
iodid  treatment  with  as  much  rest  as  we  could  enforce. 
There  was  some  benefit  resulting  and  be  resumed  his  oceupa- 
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tion,  thai  of  traveling  salesman,  again,  but  after  a  whiL 
back  worse,  and  I  advised  an  operation,  as  1  had  read  thi 
of  Dr.  Stewart's  cases.  He  had  some  relatives  in  Philadelphia 
who  advised  him  to  consult  Dr.  Stewart,  because  he  bad  done 
so  many  of  these  operations.  1  was  present  at  the  operation 
and  Dr.  Stewart  introduced  12  feet  of  wire.  The  evidences 
of  clot  were  very  manifest,  and  you  could  not  hear  the  bruit 
so  directly  in  front  as  before  the  operation.  He  was  sub- 
jected to  a  very  rigid  diet  and  absolute  rest,  remaining  on  his 
back  for  four  weeks,  not  even  elevating  his  head,  and  ice  was 
applied  over  the  region  of  the  aneurism.  At  the  end  of  thai 
time  he  was  allowed  to  walk  around  carefully  but  was  kept  in 
the  hospital  8  weeks  longer. 

He  seemed  considerably  benefited  when  he  came  home,  bu1 
after  awhile  there  appeared  another  point  of  protrusion  and 
he  went  back  for  another  operation.  He  remained  under  ob- 
servation for  one  month,  and  then,  another  protrusion   pre- 


senting itself,  be  was  again  operated  on.  I  saw  him  only  last 
week,  just  before  starting  I'm-  Philadelphia,  expecting  to  have 
to  be  operated  upon  again,  as  there  are  two  protrusions  now. 
lie  is  Buffering  from  pressure  ob  the  trachea,  also,  and  cannot 
take  anything  but  liquid  food.  I  do  not  believe  he  can  live 
very  long  in  the  condition  in  which  1  saw  him  last,  and  I  do 
not  see  how  anything  can  be  done  now  that  will  prolong  his 
life  to  any  extent.  He  had  suffered  intense  pain  before  the 
first  operation,  but  while  the  suffering  has  been  ameliorated 
there  has  been  no  permanent  success  attending  the  operations. 
Dk.  Osler. — Aneurism  of  the  aorta  is  so  hopeless  that  it 
is  very  encouraging  to  hear  Dr.  Hunner's  paper,  particularly 
on  the  question  of  increasing  the  perfection  of  the  technique. 
In  the  natural  method  of  cure  in  aneurism  gradual  depositions 
of  fibrin  take  place  at  the  surface  of  the  sac,  and  with  a  per- 
fect technique,  entailing  a  minimum  of  risk,  repeated  opera- 
tions could  be  performed. 


OBSTETRICAL  PARALYSIS,  INFANTILE  AND  MATERNAL1 

By  H.  M.  Thomas,  M.  D., 

Clinical  Professor  of  Neurology,  Johns  Hopkins  University;  Neurologist,  The  John*  1 1  a  plans  Hospital  and  Dispensary. 


The  force  which  is  required  to  complete  the  act  of  parturi- 
tion is,  at  times,  a  source  of  danger  to  the  peripheral  nerves 
of  both  the  mother  and  child.  It  is  to  some  of  these  trau- 
matic cases  of  obstetrical  paralysis  that  I  wish  to  refer  in  this 
communication. 

I  have  seen  five  such  cases  during  the  present  year.  Two 
occurred  in  mothers  and  three  in  babies;  in  one  instance  a 
mother  and  baby  were  paralyzed  at  the  same  labor. 

This  experience,  which  was  unusual  to  me,  interested  me 
in  these  cases,  and  I  trust  that  a  short  abstract  of  the  histories 
may  not  be  out  of  place  at  this  meeting. 

Duchenne's  obstetrical  paralysis  of  the  arm  in  infants  is 
not  very  uncommon  and  we  are  all  familiar  with  its  charac- 
teristics. Much  has  been  written  about  it,  and  I  should  not 
presume  to  speak  of  it  here  were  it  not  that  some  recent  work 
has  been  done  on  the  subject  from  the  standpoint  of  the 
obstetrician  that  may  be  as  new  to  some  of  you  as  it  was  to  me. 

Before  referring  more  fully  to  this  recent  work,  I  shall 
give  as  a  standard  of  contrast  a  free  translation  of  Duchenne's 
conclusions.1 

"  Certain  violent  obstetrical  measures,  which  may  be  neces- 
sary during  the  difficult  lowering  of  the  arm  after  the  body 
of  the  infant  has  been  born,  or  the  strong  traction  on  the 
shoulder  by  a  finger  introduced  in  the  shape  of  a  book  into 
the  axilla,  after  the  head  has  been  born,  may  at  times  produce 
a  paralysis  of  the  arm,  localized  in  the  deltoid,  the  infra- 
spinatus and  the  flexors  of  the  forearm  and  characterized  by 
the  falling  of  the  arm  close  to  the  side  of  the  body,  the  rota- 
tion of  the  arm  inwards  and  the  extension  of  the  forearm  on 


'Written  for  the  American  Neurological  Association.  1000. 
1  De  L'electrisation  localisse.     3d   edition.     1S72,  \>.  361, 


the  arm.  The  prognosis  of  this  paralysis  is,  in  general,  grave; 
it  may  be  cured  by  local  faradization,  but  if  this  is  abandoned, 
it  becomes  incitrable  and  produces  atrophy  of  the  member." 

Erb*  speaks  of  the  similarity  of  the  cases  described  by 
Duchenne  to  those  in  which  the  brachial  plexus  is  injured  in 
adults.  He  confirms  Duchenne's  clinical  picture  and  points 
out  that  the  injury  is  to  the  5th  and  6th  cervical  roots,  prob- 
ably at  the  point  in  the  neck,  the  stimulation  of  which  by  the 
electrical  current  causes  a  contraction  of  the  muscles  involved 
in  this  form  of  paralysis.  This,  the  often-called  Erb's  point, 
he  describes  more  accurately  in  his  Handbuch  der  Elecktro- 
therapie,  2d  edition,  188G,  p.  305. 

"A  point  can  be  discovered  from  2  to  3  cm.  above  the 
clavicle  and  somewhat  outwards  from  the  posterior  border 
of  the  sternocleidomastoid  muscle,  and  just  in  front  of  the 
transverse  process  of  the  6th  cervical  vertebra,  the  stimulation 
of  which  causes  a  simultaneous  contraction  of  the  deltoid, 
biceps,  brachialis  internus  and  supinator  longus  muscles  (ap- 
parently usually  also  of  the  infraspinatus  and  subscapularis)." 

Erb  thought  that  the  plexus  might  Ik;  injured  by  many 
forcible  obstetrical  procedures,  but  he  blamed  particularly 
the  so-called  "  Prager  Handgriff/'  in  which  the  finger  is 
placed  above  the  clavicle  and  pressure  made  directly  over  the 
point  that  he  described. 

After  this  it  was  generally  believed  and  taught  that  this 
form  of  paralysis  was  due  to  pressure  on  the  brachial  plexus 
at  Erb's  point.  Why  such  varying  conditions  as  are  known 
to  produce  the  paralysis  should  always  make  pressure  at  just 
this  point,  was  not  explained. 


' Ziemssen's    Handbuch.     Bd.    XII.     Iste    Halfte,    Ste    Auflage, 

1876,  p.  529. 
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C.  F.  Carter'  advanced,  for  the  first  time,  the  theory  that 
the  stretching  of  the  upper  roots  of  the  plexus  and  not  pres- 
sure on  the  plexus,  in  the  great  majority  of  cases,  was  the 
cause  of  these  obstetrical  paralyses.  He  arrived  at  this  con- 
tusion from  his  inability  to  explain  the  eases  by  any  of  the 
ed  hypotheses,  and  not  from  any  dissections  or  experi- 
ments. 

G.  L.  Walton5  in  his  interesting  paper  on  the  Etiology  of 
Obstetrical  Paralysis,  speaks  of  the  unsatisfactory  character 
of  the  explanations  of  the  causes  of  this  paralysis.  Carter's 
theorj  he  considers  the  best,  although  he  would  expect  par- 
alysis of  the  pectoralis  major,  if  the  plexus  were  injured  where 
Carter  supposed;  but,  on  the  other  hand,  if  the  plexus  were 
injured  by  pressure  against  the  clavicle,  as  Oppenheim  sup- 
posed, the  scapular  muscles  ought  not  to  be  affected. 

Walton  dissected  the  brachial  plexus  and  found  that  the 
suprascapular  nerve  is  given  off  high  up  and  runs  independ- 
ently; so  he  thinks  it  must  be  injured  separately,  probably  by 
pressure  either  against  the  suprascapular  notch,  or  against 
the  outer  edge  of  the  scapular  spine. 

Walton  lays  stress  on  rotation  of  the  child's  head  combined 
with  traction,  as  an  important  factor  in  the  production  of 
these  paralyses.  He,  in  association  with  Dr.  J.  J.  Thomas, 
made  some  experiments,  which  for  some  reason  were  not  con- 
clusive, except  in  one  regard,  which  I  quote  from  the  original: 

"  One  point  of  interest  we  have  established,  however; 
namely,  that  when  the  body  is  placed  in  the  position  sug- 
gested, with  the  face  rotated  and  the  head  forcibly  drawn 
away  from  the  shoulder,  the  clavicle  is  brought  up  sharply 
against  the  dorsal  curve  of  the  first  rib.  This  point  of  con- 
tact is,  therefore,  the  probable  seat  of  injury  of  the  brachial 
plexus,  excepting  the  suprascapular  branch." 

If  1  have  understood  Dr.  Walton  rightly,  his  belief  is  that 
the  nerves  are  stretched  against  some  resisting  point,  the 
edge  of  the  clavicle,  and  the  suprascapular  notch  for  instance, 
and  so  injured. 

Fieux,"  in  1897,  apparently  without  knowledge  of  the  work 
that  had  been  done  in  Boston,  laid  great  stress  on  the 
stretching  of  the  brachial  plexus  as  the  cause  of  this  paralysis. 
He  made  dissections  and  experiments  to  show  that  it  was  the 
upper  roots  of  the  plexus  that  were  most  stretched,  and  par- 
ticularly so  wdien  the  head  was  bent  laterally.  Indeed,  he 
was  able  by  this  maneuver  to  actually  rupture  the  5th  and  (ith 
cervical  roots. 

Fieux  thought  that  the  experiments  that  be  did.  showed 
that  it  was  impossible  to  constrict  the  plexus  betweeen  the 
clavicle  and  the  spinal  column,  or  to  injure  the  nerves  by  the 
application  of  forceps. 

He  will  not  admit  that  any  other  factor  takes  part  in  the 
causation  of  obstetrical  paralyses,  and  explains  them  all  by 
an  undue  traction  on  the  neck  with  lateral  flexion. 

Cibert.7  in  an  excellent  thesis,  written  in  the  same  year. 


Boston  Medical  and  Surgical  Journal,  May  4,  1893. 
Boston  Medical  and  Surgical  Journal,  Dec.  24,  1890. 
Annales  de  Gynecol.,  Tome  XLVII,  1897,  p.  52. 
Lyon  Thesis,  1897. 


but  alter  the  publication  of  Fieux's  article,  reviews  the  whole 
subject  and  gives  many  references  to  literature.  He  refers 
to  Carter's,  Walton's  and  Fieux's  papers,  and  accepts  the 
theory  of  stretching  as  explaining  the  great  majority  of  cases. 
He  is,  however,  not  so  positive  as  Fieux  in  his  statement  that 
traction  on  the  upper  roots  of  the  brachial  plexus  is  the  only 
possible  cause  of  such  paralyses.  Cibert  concludes  his  article 
with  an  excellent  table  of  seventy-six  cases  which  he  found 
in  literature. 

Schoemaker  of  Nymwegen,"  after  a  short  report  of  two 
cases  of  obstetrical  paralysis,  reviews  the  subject,  especially 
in  relation  to  Fieux's  article.  He  repeats  the  experiments 
made  by  this  author,  and,  for  the  most  part,  confirms  his 
results.  Schoemaker  found  that  if  the  neck  be  stretched  in 
the  direction  of  the  axis  of  the  body,  the  upper  roots  of  the 
brachial  plexus  are  put  upon  a  certain  amount  of  tension; 
that  if  during  the  traction  the  head  be  bent  forward  or 
backward  or  rotated,  this  tension  is  not  materially  increased; 
but  if  the  head  be  bent  laterally,  the  tension  becomes  very 
much  greater,  the  fifth  root  being  most  stretched,  the  sixth 
next,  the  seventh  and  eighth  much  less.  Schoemaker  was 
not  able  to  rupture  the  fifth  and  sixth  roots  in  the  alcoholic 
specimen. 

He  was  able  to  constrict  the  5th  and  6th  roots  of  the  plexus 
by  compressing  the  shoulders  and  pressing  them  upwards. 
This  was  more  easily  done  if  the  arms  were  elevated  above 
the  head.  The  constriction  occurred  between  the  clavicle 
and  the  transverse  process  of  the  sixth  cervicle  vertebra.  It 
was  so  great  as  to  make  an  indentation  in  the  nerve  roots. 
With  forceps  he  found  that  it  was  not  easy  to  compress  Erb's 
point;  indeed,  he  believes  that  it  is  not  possible  if  the  forceps 
are  applied  nearly  in  the  direction  of  the  axis  of  the  body, 
but  that  it  may  be  done  if  the  forceps  are  applied  at  an  angle 
of  about  30  degrees.  That  the  finger  of  the  obstetrician  may 
at  times  injure  the  brachial  plexus  at  Erb's  point  he  thinks 
is  possible,  although  he  believes  it  must  occur  very  rarely. 

Schoemaker  shows  how  these  various  conditions  may  occur 
during  labor,  thus:  In  head  presentations,  the  first  danger  is 
from  pressure  by  the  clavicles.  This  is  slight,  except  in  the 
few  cases  in  which  the  shoulders  are  compressed  and  pressed 
towards  the  head.  When  the  head  is  born  then  it  is  possible 
with  the  woman  on  her  back,  and  the  head  hanging  over  the 
perineum,  that  the  plexus  may  be  so  stretched  as  to  be  injured. 
If  the  head  is  grasped  and  traction  is  made  with  the  head 
bent  toward  one  shoulder,  there  is  then  great  danger  of  over- 
stretching the  plexus.  If  the  shoulders  are  still  not  born, 
and  the  finger  is  put  in  the  axilla,  and  strong  traction  made, 
then  it  is  possible  that  the  clavicle  may  be  raised  and  com- 
press the  plexus  against  the  spinal  column. 

In  cases  in  which  it  is  necessary  to  use  forceps.  Schoemaker 
thinks  that  the  danger  here  is  also  from  stretching  the  plexus, 
although  he  admits  that  in  certain  cases  the  forceps  them- 
selves may  injure  the  nerves.  Very  strong  traction  in  the 
axis  of  the  body  may  cause  such  a  stretching  as  to  injure  the 


8  Zeitschrift  f.  Geburtshiilfe  u.  Gynaekologie,  Bd.  XLI,  Heft  1, 
1S99,  p.  33. 
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nerves,  although  this  is  much   more  api   to  occur  when  the 
head  is  bent  laterally. 

In  breech  presentations,  the  shoulders  are  often  constricted 
and  pressed  towards  the  head,  and  it  is  in  these  cases  thai  the 
plexus  is  most  api  to  be  constricted  between  the  clavii 
the  spinal  column.  The  dauger  is  greatest  when  trai 
made  on  the  body  and  the  arms  are  above  the  head.  If  the 
arms  are  born  and  traction  is  made  by  the  ringers  above  the 
clavicles  to  deliver  the  head,  it  is  possible  to  injure  the  plexus 
by  direct  pressure,  but  here  again  Schoemaker  thinks  that 
the  chief  danger  is  in  stretching  the  nerve  roots. 

He  rinds  in  literature  ninety-five  eases  of  typical  Duchenne 
paralysis  in  which  the  mechanism  of  labor  is  more  or  less 
accurately  determined.  Sixty-six  of  these  eases  he  takes  from 
Cibert's  theses. 

Of  these  ninety-five  cases,  fifty-five  were  head  presentations. 
In  ten  of  these  labor  was  spontaneous;  eight  times  the  head 
was  pulled  upon  with  lateral  flexion;  ten  times  it  was  neces- 
sary to  make  traction  with  a  linger  in  the  axilla.  In  twenty- 
eight  eases  forceps  were  applied. 

In  forty  cases  the  breech  presented.  In  six  of  these  the 
birth  was  spontaneous,  but  in  thirty-four  the  child  had  to  be 
extracted;  of  these  last  one  or  both  arms  were  noted  as  being 
raised  in  thirteen  cases. 

Schoemaker  thinks  that  if  the  dangers  which  occur  at  the 
various  stages  of  labor  are  recognized,  and  the  proper  pro- 
cedures are  taken  to  meet  them,  very  few  cases  of  obstetrical 
palsy  will  occur. 

From  the  neurological  standpoint,  the  chief  interest  in  these 
paralyses  is  the  grouping  of  the  muscles  which  are  affected. 
Why  should  an  injury  to  the  brachial  plexus  cause  a  paralysis 
which  is  limited  to  just  these  muscles,  the  infraspinatus,  the 
deltoid,  the  supraspinatus,  the  biceps,  the  brachialis  and  the 
supinator  longus?  These  muscles  are  supplied  from  various 
nerves  which  in  their  turn  arise  from  different  cords  of  the 
plexus.  It  is  difficult  to  imagine  any  point  in  the  plexus  an 
injury  to  which  would  cause  such  a  paralysis.  Erb  rei  o 
this  and  supposed  that  the  lesion  was  to  the  5th  ami  6th 
cervical  roots,  and  that  it  was  the  stimulation  of  these  roots 
at  the  so-called  Erb's  point  that  caused  the  contraction  of  the 
muscles  named. 

The  5th  and  6th  cervical  roots,  however,  send  fibers  to  many 
other  muscles  than  those  paralyzed  in  these  cases:  and.  on  the 
other  hand,  these  muscles  receive  fibers  from  othei 
A  reference  to  Wichmann's"  recent  work  will  show  how  com- 
plicated the  problem  is  and  whal  wn  differenl  mow-  are  held 
1a  the  different  investigators  in  this  line. 

It   would  seem   to   me   that,   although   all   muscles    i 
fibres   from   several   spinal    roots,  that   their  movements  arc 

represented    particularly  in  one  or  two  i ts,  and   that  an 

injury  of  these  special  roots  causes  a  pai 
clea  which  are   most  represented   in   them.     It   seems    fairly 
well  determined  that  the  muscles  affected  in  obstetrical  palsy 
have  their  chief  representation   in  the   5th   and   (ith  cet     cal 


'Die    Itiiekenmarksnerven    unci    ilire    Segmentbeziige,    Berlin, 
1900. 


roots,  and  the  expe ents  of   Fieux  and  Schoemaker  show 

thai  these  roots  are  mosl  apt  to  be  injured  during  difficult 
labor,  whether  n  is  simplj  l>\  the  stretching  of  the  plexus,  or 
the  squeezing  of  it  between  the  clavicle  and  spinal  column. 

What  are  needed  to  clear  up  the  question  are  careful  post- 
mortem examinations,  for  we  are  almost  completely  without 
such  data.  Nonne10  reports  the  examination  of  a  case  in 
which  the  roots  of  the  plexus  were  pressed  upon  by  a  tuber- 
culous growth  and  in  which  paralysis  of  characteristic  distri- 
bution resulted.  Oppenheim "  refer-  to  having  examined  a 
case  of  obstetrical  paralysis  in  which  there  was  degeneration 
of  the  5th  and  6th  cervical  roots.  These  two  eases,  as  far  as  I 
know,  are  the  only  ones  in  which  autopsies  have  been  made, 
and  they  do  not  settle  many  of  the  points  in  dispute. 

The  cases  which  I  wish  to  report  are  the  following: 

Case  I. — Johns  Hopkins  Hospital,  Dis.  Nerv.  System,  No.  10,465. 

Bernard  C.  Six  weeks  old.  Is  brought  on  account  of  his  not 
using  right  arm.  Mother  has  had  four  other  children  and  three 
miscarriages. 

Birth  was  at  term.  The  labor  began  at  six  p.  m.,  the  head 
presenting.  Chloroform  was  administered  at  11  p.m.,  and  the 
forceps  were  applied.  After  the  birth  of  the  head,  which 
offered  considerable  difficulty,  quite  a  long  time  elapsed  before 
the  birth  of  the  shoulder.  The  right  arm  was  born  tirst  and 
traction  was  made  on  it.  Labor  was  complete  at  2  a.  m.  The 
paralysis  of  arm  was  noticed  soon  after  birth.  (History  obtained 
from  grandmother.) 

P.  C.  The  right  arm  is  held  at  side,  the  elbow  is  extended  and 
the  arm  is  rotated  inward.  There  is  no  evidence  of  a  fracture 
or  a  dislocation. 

The  muscles  paralyzed  are  the  deltoid  and  supraspinatus,  the 
flexors  of  elbow  and  the  infraspinatus. 

The  electrical  examination  shows  a  slow  lazy  response  of  the 
paralyzed  muscles  to  a  weak  galvanic  current. 

This  patient  was  found  dead  in  bed  with  his  mother  when 
about  nine  weeks  old.  No  improvement  had  resulted  from  the 
use  of  the  galvanic  current.  We  were  not  notified  of  the  child's 
death   for  several  days  and  no  autopsy   was  made. 

The  second  case  I  saw  in  consultation,  and  it  illustrates 
ver)  well  the  danger  of  strong  traction  on  the  head  with  lat- 
eral flexion  of  the  neck.  The  notes  which  the  attending 
physician  has  kindly  sent  me  are  as  follows: 

Case  II. — "The  record  I  have  in  the  case  of  Mrs.  K.  is  as  follows: 
38  years  old,  i  children,  labors  and  puerperia  always  perfectly 
normal.  Nothing  of  note  as  to  present  pregnancy.  Labor  oc- 
curred Nov.  21,  1899.  Child  in  R.  O.  t.  T.  (i.e..  head  present, 
back  to  the  mother's  right).  Labor  was  perfectly  normal  up 
to  the  delivery  of  the  head.  External  rotation  of  the  occiput 
took  place  to  tic  mother's  rigid,  thus  bringing  the  bisacromial 
diameter  of  the  child  into  the  anteroposterior  diameter  of  the 
pubes,  \\itli  the  lef!  shoulder  of  the  child  under  the  symphysis 
and  the  right  in  the  hollow  id'  the  sacrum.  Labor  wa  aow 
'l  l>,\  the  inability  of  the  uterus  to  force  tie-  shoulders 
through  tin-  pelvis,  and  in  order  in  saw  the  child  it  was  thought 
best  to   extract    at    0  One    by    grasping    tic     head 

l.\  the  occiput  and  chin,  and  depressing  it  until  the  anterior 
boulder  slipped  under  the  symphysis,  when,  bj  eli  ating  the 
bead,  the  other  shoulder  and  bodj  were  delivered  without  much 
i  rouble. 


licit.  Arch.  f.   Klin.   Mel.,   lid.   XI..    l{ 

Lehrbuch   der  Nervenkrai  I  I   edition,    1898,   p.  320. 
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••  It  was  necessary  to  make  strong  traction  on  the  neck  of  the 
child  to  free  the  anterior  shoulder,  and  in  this  maneuver  the 
brachial  plexus  on  the  left  side  was  probably  stretched. 

"  The  cause  of  the  dystocia  lay  in  the  size  of  the  child,  the 
mother's  pelvis  being  perfectly  normal,  22.5,  2S,  34,  and  20.5." 

1  saw  the  baby  first  on  Nov.  29.  It  was  a  remarkably  strong 
and  active  child.  The  left  arm  hung  to  the  side  with  elbow 
extended  and  extreme  inward  rotation.  Movements  of  fingers 
and  of  wrist  were  retained.  Extension  of  elbow  was  strong, 
while  there  was  no  evidence  of  any  action  in  the  flexors.  The 
shoulder  could  not  be  abducted  nor  the  arm  rotated  outward. 
I  here  was  paralysis  of  the  deltoid,  the  supraspinatus,  the  infra- 
spinatus, the  biceps,  the  brachialis  and  the  supinator  longus. 
The  electrical  examination  was  not  conclusive,  as  I  was  unable 
to  get  any  response  either  in  the  well  or  the  paralyzed  arm  with 
any  strength  of  current  that  I  thought  it  advisable  to  use.  A 
hopeful  prognosis  was  given  and  the  nurse  was  told  to  use 
gent  l<-  friction. 

The  child  was  seen  again  on  Jan.  .">,  when  a  little  more  than 
6  weeks  old.  The  condition  then  was  practically  the  same  as 
before.  Persistent  passive  motion  combined  with  massage  of  the 
affected  muscle  was  advised  and  the  arm  was  galvanized  about 
once  a  week  upon  the  occasion  of  my  visits.  I  was  never  able 
to  determine  the  reaction  of  degeneration.  The  improvement 
began  at  once  and  was  first  noticed  in  the  flexors  of  the  elbow, 
then  in  the  deltoid  and  finally  in  the  outward  rotation  of  the 
arm.  The  child  was  seen  for  the  last  time  on  Feb.  9,  and  was 
then  practically  wejl. 

(ask  HI.— J.  11.   II.,   Dis.   Nerv.  Syst.,  No.   10,804. 

Maggie  ('..  8  weeks  old.  Patient  is  brought  by  mother,  who 
is  under  treatment  for  obstetrical  paralysis  of  legs  (Case  V). 
The  child's   left    arm   has   been    paralyzed   since   birth. 

The  patient  is  the  first  child  and  is  said  to  have  weighed  12% 
lbs.  at  birth.     The  mother  has  a  contracted  pelvis. 

The  labor  was  at  term  and  was  very  difficult.  The  head  pre- 
sented. Forceps  were  used  and  had  to  be  readjusted  6  or  T 
times  before  the  head  was  born;  the  shoulders  then  became 
fixed  and  traction  was  made  on  the  head  with  the  neck  flexed 
towards  the  right  shoulder.  (The  mother's  sister,  who  gave 
the  account  of  the  labor,  seems  sure  in  regard  to  this.)  The 
child  did  not  breathe  satisfactorily  for  some  time  after  birth. 
There  were  bruises  on  the  head  and  on  the  left  side  of  the  neck 
just  below  the  ear. 

P.  C.  There  are  no  evident  scars  in  neck.  There  is  no  frac- 
ture or  dislocation  about  the  shoulder  joint.  The  left  arm  is 
held  in  the  characteristic  position,  close  to  side,  extended  at 
elbow  and  rotated  inwards.  The  wrist  and  fingers  are  moved 
voluntarily.  The  paralysis  is  of  the  deltoid,  infraspinatus  and 
flexors  of  the  elbow.  Electrical  examination  did  not  reveal  the 
rcaet  inn  of  degem  ra  i  ion. 

The  child    was  ordered  passive    movements,   massage   and    the 

galvanic  current.     The  improve nt   was  marked  from  the  first, 

and  the  child,  when  seen  last  in  .lime,   1900,  was  practically    well. 

In  these  three  cases  the  head  presented.  Forceps  were 
used  twice.  The  cause  of  the  injury  to  the  brachial  plexus 
can  lie  determined  definitely  in  only  one  case — the  second. 
Here  the  only  forcible  procedure,  in  an  otherwise  easy  labor, 
was  traction  on  the  head  with  strong  lateral  flexion  of  the 
link,  and  the  injury  was  surely  due  to  stretching  of  the 
nerve  roots.  In  the  firsl  ease,  where  forceps  were  used  to 
deliver  the  head,  tin.'  right  arm  was  next  delivered  and  trac- 
tion was  made  upon  it,  which  may  have  elevated  the  clavicle 
so  as  to  compress  the  roots  between  it  and  the  vertebral 
column.      It  is  also  probable  (hat  traction  was  made  on  the 


head,  thus  stretching  the  plexus.  In  the  third  case,  where 
forceps  and  great  force  had  to  be  used  to  deliver  the  head, 
it  is  conceivable  that  the  blades  of  the  forceps  may  have 
pressed  upon  the  plexus.  But  here  again  strong  traction 
with  lateral  flexion  of  the  head  was  necessary  to  deliver  the 
shoulders,  and  it  is  probable  that  it  was  this  procedure  that 
produced  the  paralysis. 

The  result  in  the  two  eases  that  lived  was  very  satisfactory, 
but  unfortunately  such  is  not  always  the  case,  and  I  have 
seen  a  number  of  eases  that  have  persisted  until  adult  life. 

The  prognosis  must,  of  course,  depend  upon  the  severity 
of  the  injury.12 

The  nerves  of  the  mother  may  also  be  injured  by  traumatism 
during  labor.  This  has  been  recognized  for  a  long  time  but 
the  occurrence  is  not  common  and  not  much  has  been  written 
about  it.  In  books  on  obstetrics  it  is  often  not  mentioned 
and  in  neurological  books,  traumatism  during  labor  is  usually 
simply  included  with  the  other  causes  of  injury  to  the  roots 
of  the  sacral  plexus. 

Lloyd.'1  however,  lias  contributed  an  excellent  chapter  on 
the  subject,  and  ilills14  was  one  of  the  first  to  call  attention 
to  these  cases.  Iliinermann,15  from  a  review  of  the  literature 
and  a  study  of  four  cases  in  the  obstetrical  clinic  at  Berlin, 
determined  that  the  paralysis  resulting  from  trauma  during 
labor  nearly  always  had  a  definite  distribution;  i.  e.,  it  affected 
exclusively  or  most  intensely  the  muscles  supplied  by  the 
external  popliteal  nerve.  He  explains  this  by  the  fact  that 
this  nerve  receives  iis  libers  mostly  from  the  4th  and  5th  lum- 
bar roots  and  that  these,  after  forming  the  lumbosacral  cord, 
as  they  pass  over  the  brim  of  the  true  pelvis  to  join  the  sacral 
plexus, 'lie  next  to  tin'  bone  and  are  exposed  to  pressure, 
whereas  the  lower  roots  of  the  plexus  lie  on  the  pyriform 
muscle,  and  are  more  protected.  The  injury,  be  thought,  was 
clue  to  pressure  of  the  head  and  not  to  the  blade  of  the 
forceps. 

llunc'i'inann's  view  litis  been  generally  accepted,  and  but 
little  has  been  added  to  the  subject  since  his  paper. 

The  histories  of  the  two  cases  which  I  have  under  treatment 
are,  in  brief,  as  follows: 

Case  IV.— J.  H.  H— Disp.  Nerv.,  No.  10,159. 

Mrs.  G.,  set.  26.  Admitted  July  29,  1899.  Complains  of  weak- 
ness of  right  leg  following  labor. 

Family  and  personal  history  unimportant.  The  first  confine- 
ment was  normal.  The  present  trouble  she  dates  from  the  birth 
of  her  second  child.  She  had  been  well  during  pregnancy  and 
up  to  the  time  of  labor,  which  took  place  Hay  10.  1899.  The 
membranes  were  ruptured  at  7  a.m..  but  as  there  were  no 
labor  pains,  she  ironed  all  the  morning.  The  pains  began  at 
1  p.  m..  but  were  not  very  strong.  Between  :i  and  1  she  began 
to  have  severe  pain  in  the  back  of  her  right  leg,  between  the 
knee  and  hip;  there  were  no  muscular  spasms.  The  labor  not 
progressing,  she  was  given  chloroform  at  9  p.m.  and   the  child 


'"  See    Sach's    excellent    article    on    Prognosis    and    Treatment 
(Nervous  Diseases  of  Children,  p.  223). 
"Twentieth  Century  Practice  of  Med.     Vol.  XI,  1897.  p.  307. 
"  University  Med.  Mag..  Vol.  V,  1893,  p.  508. 
15  Arch.  f.  Gynsekol.     Vol.   XLII,  1892,  p.  489. 
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was  delivered  by  the  aid  of  forceps.     The  child  died  soon  after 
birth. 
The  patient  slept   that   night  but   in   the  morning   complained 

of  severe  pain  through  the  whole  right  leg.  The  leg  was  para- 
lyzed and  felt  numb.  The  pain  in  the  leg  persisted,  and  only 
gradually  improved  after  she  got  about.  The  puerperal  period 
seems  to  have  been  perfectly  normal  except  for  the  pain  ami 
weakness  in  the  ley'.  The  patient  gait  up  on  the  10th  day  and 
was  able  to  walk  with  the  aid  of  a  cane.  The  strength  of  the 
leg  has  improved  to  some  extent,  and  the  pain  has  slowly  passed 
away.  It  was  never  aggravated  by  the  passage  .if  a  constipated 
stool.     The  leg  has  always  felt   numb  ami  cold   below    the  knee. 

The  records  of  the  patient  during  July  and  August,  when  she 
was  coming' every  daj  to  the  dispensary  lor  electrical  treatment, 
show,  in  abstract,  that  there  was  complete  paralysis  id'  the 
muscles  supplied  by  the  right  external  popliteal  nerve,  with  a 
certain  amount  of  weakness  in  the  muscles  of  the  calf,  ami  the 
flexors  of  the  knee  on  that  side.  There  was  typical  reaction  of 
degeneration  in  the  distribution  of  the  external   popliteal   nerve. 

The  right  leg  below  the  knee  looked  somewhat  bluish  and 
fell  cold  to  the  observer's  hand.  The  contrast  in  this  respect 
between  the  right  and  left  leg  was  marked.  There  was  a  dis- 
tinct dulling  of  sensation  to  touch,  temperature  and  pain  over 
the  outer  half  of  the  leg  below  the  knee  (the  cutaneous  distri- 
bution of  the  externa]  popliteal  nerve).  There  was  no  complete 
anaesthesia. 

The  knee-kicks  were  active  on  both  sides,  the  reflex  from  the 
tendo  Achillis  was  absent  on  the  right  side,  but  present  on  the 
left.      Plantar  irritation  caused  a   flexor  response  on   both  sides. 

The  patient  has  come  faithfully  for  treatment  and  has  im- 
proved to  some  extent.  The  improvement,  however,  has  been 
in  tin-  power  of  the  flexors  of  the  knee  and  the  calf  muscles,  and 
now.  nearly  a  year  after  the  injury,  these  muscles  are  fairly 
strong-,  although  they  are  still  weaker  than  the  corresponding 
muscles  of  the  left  leg.  There  has  been  no  return  of  power  in 
the  external  popliteal  muscles.  The  muscles  about  the  hip  are 
all  strong. 

There    is    considerable    atrophy    of    the    right     leg     below    the 
knee,    the   measurements    showing   that    this    leg    is    from    3   I    cm. 
smaller  in  circumference   than   the  left.     The   leg    is   not 
as   it   was.   and   the  dulling-  of  sensation,  although   still    pre 
is  not  so  marked. 

Dr.  .1.  Whitridge  Williams  was  kind  ei gb   to  make  a  pelvic 

examination  and  he  found  (April.  1900)  that  the  measure tit- 
were  practically  normal  and  that  there  was  no  evidence  of  an 
inflammatory  condition  anywhere  in   the   pelvi 

Case  V.— J.  H.  II.  Disp.  N'erv.  No.  10,784.  Admitted  March  24, 
1900.  Mrs.  ('..  set.  25.  Complains  of  weakness  ami  pains  in  leg 
following  the   birth  of  her  child. 

Nothing  bearing  on  the-  present   trouble  is  found  in   tin 
or  pi  rsonal  history.     The  child,  which  was  born  when  the  patient 
was  injured,  has  Duchenne's  obstetrical  palsy   (Case   llh. 

During  her  pregnancy,  which  was  the  first,  the  patient  was 
well  up  to  the  seventh  month,  at  which  time  she  began  to  have 
some  discomfort,  with  pains  referred  to  the  lower  part  of  the 
abdomen  and  the  front  part  of  thighs. 

The  labor  began  at  f  a.m.  on  Friday,  Feb.  :;.  1900.  The  pains 
wire  severe  and  the  physician  who  examined  her  al  10  a.m. 
•iiouL'ht  that  everything  was  satisfactory  and  that  the  labor 
would  be  soon  completed.  The  pains,  however,  became  weaker, 
•ml  at  I',  p.m.  it  was  decided  to  use  instruments.  The  head  was 
presenting. 

tip  to  this  time  she  had  had  no  pain  in  her  leg.    Chloroform 
was  given   and   she   was   unconscious   for    nenrl.v    two 
litis  been  told  that  the  physician  had  great  difficult}    in  di 
the  child   and  that   the  forceps  had   to  be   re-applied 
times.     Upon   regaining  consciousness 


pain  in  her  legs  below  the  knees.  She  was  given  morphia  and 
slept  during  the  night.  The  next  morning  it  was  noticed  that 
both  of  her  legs  were  paralyzed;  the  weakness  was  at  first  wide- 
spread, but  affected  the  left  more  than  the  right.  The  pain 
was  also  severe  anil  persistent  anil  localized  i  n  t  he  li  gs  below  I  he 
knees. 

The  confinement  titter  the  labor  was  perfectly  normal.  The 
patient  at  no  time  had  any   fever 

After  three  days  she  began  lo  regain  power  in  her  right  leg, 
and  tin's  improvement  has  continued  steadily  up  to  the  present 
time,  and  she  now  thinks  that  it  is  nearly  well.  Tin  pain  which 
was  referred  to  this  leg  litis  grown  less  and  less  severe  and  now 
she  complains  only  of  a  numb  sensation  in  the  toes.  The  tell 
leg  has  also  improved  to  some  extent,  both  in  regard  to  power 
and  the  pain  which   is  felt  in  it. 

The  pain  has  always  been  exaggerated  by  pressure  on  the 
legs  and  b.v  a  passage  of  a  constipated  stool.  She  is  often  kept 
awake  at  night  by  disagreeable  subjective  sensations,  pares- 
thesia, etc. 

The  patient  got  out  of  bed  on  the  10th  day,  but  could  not 
walk  for  three  days. 

1'.  C.  The  patient  is  a  small,  delicate-looking  woman.  Noth- 
ing abnormal  is  noticed  about  the  functions  of  the  cerebral 
nerves  or  of  the  arms  and  chest. 

The  patient  walks  in  a  remarkable  manner.  With  each  step 
she  leans  toward  the  side,  so  as  to  bring  the  center  of  gravity 
over  the  foot  that  is  on  the  ground,  in  a  manner  very  suggestive 
of  a  case  of  muscular  dystrophy.  Combined  with  iliis,  there  is 
the  slapping  gait  of  double  foot-drop.  The  disability  is  more 
of  the  left  side. 

Movements  of  hip-joint': 

Flexion,  st  rone  on   both  sides. 

Extension,  somewhat  weak,  more  so  on  left  than  right  side. 
Adduction,  fairl.v    strong  on  both  sides. 
Abduction,  weak,  more  so  on  left  side. 
Rotation  out.  fairly  strong. 
Rotation  in.  perhaps  a  little  weaker. 
Mow  mi  nis  ui  km  i  joint: 
Extension,  strong'  on  both  sides. 
Flexion,  fairly  strong  on   right  side,  weak  on  left. 

\fo\  i  ments  of  ankles: 
Extension    (plantar    flexion)    strong   on   right    side,    somewhat 

weaker  on  left. 
Flexion,    possible    on    right    side,    but    these    muscles   have    very 
little  power  and  are   unable   to  resist   any   force  applied   b.v 
the  examiner  to  overcome  them.     No   power  on   left    side. 

Mm  inn  III    of   lurs: 

Flexion,  good  on  the   right   side,   feeble  on  left. 

Extension,   weak   on    right    side,    impossible  on    left. 

Electrical  examination  shows  the  partial  reaction  of  degenera 
tion  in  the  muscles  supplied  b.v  the  right  external  popliteal 
nerve,  and  the  complete  reaction  of  degeneration  in  the  cor- 
responding muscles  of  the  left  side.  The  other  muscles  show- 
no  qualitative  changes. 

Pressure  over  the  scles,  particularly  those  on   the  anterior 

part  of  the  lower  leg,  causes  pain. 

\o  objective  sensor]  disturbances  can 
there  is  no  particular  coldness  of  the  leg. 
ing  over  the  back  of  the  left    fool 

The   knee-jerks   are    active    in    both    leg 
tendo     \ei,iiiis    cannot     be    brought    out. 
plantar  surfaces  of  the  Eee1  causes  a  flexor  response  of  the  toes. 

Dr.  Williams  made  a  pelvic  examination  of  the  patient  and 
sent  me  the  following  measurements: 

"The  patient  has  a  moderately  contracted  pelvis,  the  measure- 
ments being  as  follows: 


be    determined,    and 

There   is  some  swell- 


I  in    reflex   from  the 
Stitniilal  ion     of     t  In- 
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I  list  a  me  between  the  anterior  sup.  spines  of  the  ilium.  .22'  ,  cm 

Distance  between  the  iliac  crests 25 

Distance  bel  ween  the  trochanters  29 

Diagonal  conjugate  11 

True  conjugate   '•'  + 

Baudalocque's  diameter 17.5 

This  is  not  a  very  marked  degree  of  contraction,  but  with  a 
large  child  maj  readilj  explain  pressure  upon  certain  nerves  of 
the  sacral  plexus.  Tlie  normal  measurements  are  36,  29,  32,  13 
and  :.'l  respectively,  and  you  can  readily  see  that  there  is  a 
moderate  degree  of  contraction  in  all  diameters  of  the  pelvis." 

The  patient  has  been  treated  with  the  galvanic  current  at  the 
dispensary  as  often  as  she  can  come,  anil  she  has  been  directed 
to  apply  mild  massage  to  the  affected  muscles  when  at  home. 
She  has  improved  considerably;  the  movements  which  were  note. I 
as  weak  have  all  improved  in  power  to  some  extent.  She  is  now 
(June.  1900),  able  to  contract  voluntarily  certain  of  the  muscles 
supplied  b\  the  left  anterior  popliteal  nerve,  although  with  not 
sufficient  power  to  flex  the  ankle.  Her  walk  has  lost,  to  a  great 
extent,  its  wabbling  character.  She  no  longer  complains  of 
pain. 

These  two  cases  ate  quite  analagous  and  are,  I  think,  good 
examples  of  injuries  to  the  roots  of  the  sacral  plexus  during 
labor  (obstetrical  paralysis  of  the  mother). 

In  both  eases  the  women  had  passed  through  a  practically 
normal  pregnancy.  In  both  cases  the  labor  was  difficult  and 
instruments  had  to  he  used.  In  the  first  ease  the  pelvis  was 
normal  ami  the  child  was  Large;  in  the  second,  the  pelvis  was 
generally  contracted  ami  the  child  was  very  large  (12^  lbs.). 

In  the  first  ease  there  were  symptoms  that  the  uerve  roots 
were  being  compressed  (pain  in  the  distribution  of  the  sciatic) 
there  was  any  instrumental  interference;  in  the  other 
case  there  were  no  such  symptoms. 

In  both  eases  some  pain  was  complained  of  directly  after 
the  women  came  from  under  the  influence  of  anaesthetics 
and  narcotics,  and  in  both  the  paralysis  was  noticed  at  once. 

The  puerperium  appears  to  have  been  normal  in  both  eases. 
the  women  hoth  getting  up  on  the  tenth  day. 

The  paralysis  reached  its  height  at  once  in  hoth  women 
and  improved  to  a  certain  degreee  in  each  case. 

In  the  first  case  the  right  leg  was  alone  affected,  while  in 
the  second  case  hoth  h-u-  were  paralyzed.  The  paralysis  was 
most  marked  in  the  muscles  supplied  by  the  external  popliteal 
(the  flexors  of  the  ankle  ami  the  extensors  of  the  toes); 
ami.  indeed,  lite  only  absolute  paralysis  was  confined  to  this 
distribution.  There  was.  however,  a  certain  amount  of  weak- 
ness in  the  other  muscles  supplied  by  the  sciatic  nerve.  In 
the  second  case  there  was  weakness  of  certain  of  the  move- 
ments oi  tin-  hip  joint,  particularly  abduction  (gluteus 
I,  and  to  a  less  degree,  extension  (gluteus  maximus) 
ami  inward  rotation  (gluteus  medius),  while  in  the  flrsi  case 
iM>  -in  b  b i  a', in--  could  he  determined. 

Electrical  changes  were  demonstrated  in  the  paralyzed  mus- 
cle- in  both  patients 

Pain  was  a  prominent  symptom  in  both  of  the  eases;  this 
■  i  intense  a1  fir  I  and  gradually  subsided;  it  was  local- 
ized on  the  outer  side  of  the  leg  helow  the  knee  and  on  the' 
bacli  of  the  Eoot. 

Paresthesia  ami  other  subjective  sensorj  d  i  ;  were 


complained  of.  An  objective  dulling  of  the  different  sense 
qualities  in  the  distribution  of  the  cutaneous  branch  of  the 
external  popliteal  was  determined  in  the  first  case;  no  such 
disturbance  could  be  found  in  the  other.  Vasomotor  changes 
(coldness  and  blueness  of  the  leg)  were  marked  in  the  first 
case  but  were  not  noticeably  present  in  the  second. 

Other  than  atrophy  of  the  paralyzed  muscles,  no  trophic 
changes  were  noticed  in  either  case. 

Tin  knee-kicks  were  active  in  both  cases,  but  the  ankle- 
jerk  could  not  be  obtained  on  the  right  side  in  the  first  case 
nor  on  either  side  in  the  second,  where  both  legs  were  affected. 
Plantar  stimulation  caused  a  flexor  response  in  both  women. 

In  the  first  case  there  is,  after  nearly  a  year's  treatment,  a 
complete  paralysis  of  the  flexors  of  the  ankle,  while  in  the 
second  case,  when  the  paralysis  was  much  more  wide-spread 
tit  first,  there  is  some  return  of  power  in  all  the  movements, 
after  sixteen  w  eeks. 

These  cases  correspond  closely  to  those  which  have  been 
already  recorded,  but  it  may  be  well  to  refer  particularly  to 
one  or  two  points  which  tire  somewhat  unusual:  Pain  was  a 
more  pronounced  symptom  in  our  cases  than  would  be  ex- 
pected from  the  description  that  is  often  given  of  this  type 
of  paralysis.  A  paralysis  of  both  legs,  as  in  the  second  case, 
is  ii  very  unusual  occurrence,  and  I  have  not  seen  a  description 
of  a  similar  case;  when  it  is  remembered  that,  at  the  same 
labor,  the  baby's  arm  was  also  paralyzed,  the  occurrence  seems 
still  more  remarkable. 

In  this  ease  the  weakness  of  the  glutei,  especially  the  glu- 
teus medius  should  also  be  noticed.  This  gave  to  the  walk 
its  peculiar  wabbling  character.  One  would  expect  that  these 
must  les  would  be  more  often  paralyzed  than  the  published 
records  indicate,  as  they  receive  their  nervous  supply  from 
the  upper  part  of  the  sacral  plexus. 

That  the  cases  which  I  have  described  were  due  to  trauma 
of  the  roots  of  the  sacral  plexus,  received  during  labor,  seems 
to  me  to  require  no  demonstration.  I  do  not  see  what  other 
hypothesis  can  explain  the  development,  distribution  and 
c  ourse  of  the  paralysis. 

We  have  not  sufficient  data  to  explain  why  there  should 
have  been  undue  pressure  on  the  nerves  in  the  case  of  the 
lii>t  woman  except  that  the  labor  was  difficult  and  protracted. 
Her  pelvis  is  of  normal  size  and  shape.  There  was  probably 
some  abnormality  in  regard  to  the  presentation,  which  if  it 
had  been  recognized  might  have  explained  the  injury. 

In  the  second  woman  the  conditions  were  just  those  that 
II  uiieiniann  believed  to  be  most  favorable  for  the  production 
of  these  paralyses;  i.  e.,  a  generally  contracted  pelvis  ami  a 
large  child.  That  the  nerves  were  injured  on  both  sides  of 
the  pelvis,  may  have  been  due  to  the  fact  that  the  Eorceps 
were  reapplied  several  times  and  to  the  possibility  that  during 
these  procedures  the  position  of  the  head  was  altered  and 
pressure  was  made  first  on  one  side  and  afterwards  on  the 
other. 

In  explaining  the  distribution  of  the  paralysis,  authors 
have  generally  accepted  Htinermann's  theory,  that  the  injury 
is  particularly  to  the  lumbosacral  cord  on  account  of  us  ex- 
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posed  position,  and  that  from  this  cord  the  externa]  po 
nerve  receives  most  of  its  nerve  fibers. 

But  here  again  the  conditions  are  not  so  simple  as  this 
would  indicate.  It  is  true  that  the  lumbosacral  con 
occupy  an  exposed  position  as  it  lies  next  the  bone  on  the 
innominate  line,  and  protected  from  pressure  only  by  the 
blood-vessels  which  lie  over  it.  This  cord,  however,  sends 
fibers  to  the  internal  as  well  as  to  the  external  popliteal,  and 
the  latter  nerve  receives  libers  from  the  lirst  and  second  sacral 
roots,  as  well  as  from  the  lumbosacral  cord.  Dr.  C.  Et. 
Bardeen.  Associate  in  Anatomy  Johns  Hopkins  University, 
has  tabulated  the  actual  condition  found  in  about  300  dissec- 
tions of  the  sacral  plexus,  made  in  the  Anatomical  Laboratory. 
Through  the  courtesy  of  Dr.  Bardeen  I  am  able  to  give  some 
of  his  results  in  advance  of  their  detailed  publication.  He 
finds  it  not  unusual  to  have  the  external  and  internal  popliteal 
nerves  entirely  separated  up  to  their  origin  from  the  plexus 
(in  about  10  per  cent),  and  that  in  all  cases  it  is  easy  to 
separate  them  with  very  little  injury. 

The  common  formation  of  the  external  popliteal  nerve  is 
from  the  fourth  and  fifth  lumbar  and  the  lirst  and  second 
sacral  nerves  (60.5  per  cent).  The  common  formation  of  the 
internal  popliteal  nerve  is  from  the  fourth  and  fifth  lumbar 
and  the  first  three  sacral  nerves  (64.5  per  cent).  The  follow- 
ing table  illustrates  in  concise  form  the  results  found  in  l'.'i 
plexuses. 

TABLE    SHOWING    THE    GROUPS    OF    SPINAL    XERVES    WHICH    CONTUIBCTED 
TO    THE    TIBIAL    AND    PERONEAL     NERVES     IN     127     INSTANCES. 


Group  of  spinal  nerves 
contributing. 

23d-2f>th  (31   Is) 

Peroneal  nerve. 

Tibial  nerve 

No.  of 
inst. 

1 

3 

1 

30 

77 

9 
3 

Per 
cent. 

.8 

-'.4 

.8 

23.6 

60.5 

2.4 

2.4 

No.  of      Per 
inst.       cent. 

23d-27th  (31-2s) 

84th-25th  (41-51) 

24th-26th  (41-ls) 

1            .s 

24th-27th  (41-2s) 

24th-2Sth  (41-3s) 

18        14.2 
s2        64.5 

24th-29tli  i  41-4s> 

Id          7.0 

25th-2?th  (51-2s) 

35th-28th  (ol-Ss) 

25th-29th  (5!-4s) 

li           7.9 
6          4.7 

In  this  table  it  will  lie  noted  that  there  is  found  a!  times 
a  considerable  variation  from  the  normal  origin  of  the  pero- 
neal and  tibial  nerves.      In  some  instances  a  group  of  nerves 

more  anteriorly  situated,  in  some  a  group  of  nerves   i 'e 

posteriorly  situated  than  normal,  contributes  to  their  forma 
Bon.  When  a  more  anterior  or  a  more  posterior  group  of 
nerve-  than  the  normal  contributes  to  the  external  and  in- 
tenia!  popliteal  nerves,  there  is  usually  found  at  the  same  timi 
an  alteration  in  the  relative  position  of  the  pelvis, 
the  roots  of  the  limb  nerves  have  relations  to  the  pelvis 
approximately  similar  to  that  which  they  have  in  normal  con- 
ditions. 

In  most  instances  the  peroneal  nerve  receives  tl  e  bulk  of 
its  fibers  from  the  fifth  lumbar  and  firs!  sacral  nerves,  and  flic 
tibial  the  bulk  of  its  fibers  from  the  lirst  and  second  sacral 
nerves. 


If  one  consults  W i.  h in; 's "   monograph,  it  will  be  seen 

what  a  great  number  of  muscles  he  finds  represented  in  each 
of  l  lie  roots  that  Form  the  sacral  plexus:  :'.'.'  in  the  lib  lumbar. 
33  in  the  .'.tli.  12  in  the  1st  sacral,  etc..  etc..  each  muscle  being 
represented  in  from  two  to  four  roots. 

All  that  can  be  said  is  thai,  on  the  whole,  the  muscles 
supplied  by  the  external  popliteal  nerve  are  represented  higher 
in  the  plexus  than  those  supplied  bj  the  internal  popliteal 
(lumbar  IV-V,  sacral  1  lor  the  lirst  and  lumbar  V  to  sacral  I 
and   II  for  the  second). 

It  is  not  easy  to  understand  how  an  injury  to  Hie  lumbo- 
sacral cord  (i.  e.  the  fourth  and  fifth  lumbar  roots),  could 
cause  a  motor  and  sensor]  paralysis  so  sharply  limited  to  the 
distribution  of  the  external  popliteal  nerve,  as  often  occurs  in 
obstetrical  paralyses  (our  first  case). 

Dr.  Bardeen  has  suggested  as  a  possible  explanation  the 
fact  that  the  branches  of  the  roots  that  go  to  form  the  ex- 
ternal popliteal  nerve  are  given  off  from  the  dorsal  aspect 
of  the  plexus  "  and  lie  next  to  the  hone,  while  those  forming 
the  internal  popliteal  lie  on  them,  and  that,  therefore,  these 
dorsal  offsets  would  be  apt  to  be  injured. 

With  this  addition  to  Hiinemann's  theory  we  might  state 
the  explanation  as  follows:  The  upper  roots  of  the  sacral  plexus 
do  not  Tic  upon  the  pyriform  muscle,  hul  against  the  bony  wall 
of  the  pelvis,  and  are  thus  exposed  to  injury  from  pressure 
during  certain  difficult  labors.  It  is  the  dorsal  offsets  of  these 
roots  which  lie  against  the  hone  and  which  receive  the  chief 
injury.  The  external  popliteal  nerve  is  made  up  from  these 
dorsal  offsets,  and  therefore  the  paralysis  is  chiefly  localized  in 
the  distribution  of  this  nerve. 

The  superior  gluteal  nerve  supplying  the  gluteus  medius 
and  minimus  muscles  and  the  inferior  gluteal  nerve  supplying 
the  gluteus  maximus  also  receive  their  nerve  fibers  from  the 
dorsal  division  of  the  roots  of  the  plexus,  and  it  is  interesting 
to  note  that  these  muscles  are  not  infrequently  paralyzed  in 
obstetrical  paralysis.     Our  second  case  is  an  example  of  this. 

Although  it  seems  clear  to  me  that  these  eases  are  due  to 
trauma  of  the  aerve-roots  during  labor,  (he  view  has  no!  been 
universally  accepted.  Lloyd19  considers  the  question  fully 
and  concludes  as  follows: 

"From  the  facts  and  authorities  already  cited,  it  is  evidenl 
that  there  i-  some  latitude  for  differences  of  opinion  as  to  tin- 
exact  causation  of  lesions  of  the  sacral  plexus  and  its  chief 
trunks  during  labor.  The  older  writers  were  evidently  disposed 
to  regard  pressure  by  (lie  head  and  injuries  by  the  forceps  in 
prolonged  and  difficult  labor  as  important  factors  in  causing 
these  paralyses.  The  tendency  of  more  modern  writers  is  to 
dissent  from  this  view,  and  to  ascribe  lesions  of  the  sacral  plexus 
and  its  branches  to  a  septic  inflammation,  propagated  directly 
to   the    nerve   trunks    from    a    metritis    or   a    periuterine'  cellulitis. 

1    do   not    se,-    that    it    is    necessary   to   ignore   either   i or   other 

of  these  important   factors,  although    1   believe  thai    the   theorj 
.a'  septic   infection   is  one  that   more  satisfactorily  explains  the 


"•Die    Riickenmarksnerven    und    ihre   Segmentbeziige,  Berlin, 

1900. 

,T  Se,-  tl,.'  excellent    figure  in   Quain's   Anatomy,   Vol.    Ml.   pi- 
ll, 1895.  p.  324. 
18  Op.  cit.,  p.  313. 
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majority  of  these  cases.  There  ean  be  little  doubt,  however, 
that  in  case  of  a  large  head  or  a  contracted  pelvis,  the  instru- 
ments, especially  if  applied  in  a  faulty  manner,  might  make 
pressure  upon  the  sacral  plexus  where  it  lies  upon  the  body  of 
the  pyriform  muscle,  or  especially  upon  the  trunk  of  the  sciatic 
nerve  where  it  emerges  below  the  lower  margin  of  that  muscle, 
and  where,  by  reason  of  its  great  size  and  its  exposed  position, 
it  is  liable  to  injury." 

That  the  nerves  may  be  involved  -in  inflammatory  condi- 
tions of  the  pelvis  to  such  an  extent  as  to  cause  paralysis  is 
very  generally  stated  upon  good  authority,  but  personally  I 
have  had  no  experience  with  such  cases.  They  must  be 
unusual  I'm-  I  have  been  unable  to  find  the  record  of  such  a 
case  in  Dr.  Howard  A.  Kelly's  very  active  gynaecological  ser- 
vice. No  such  ease  lias  been  referred  to  (lie  neurological  de- 
partment for  examination,  and  neither  Dr.  Kelly  nor  any  of 
bis  associates  can  remember  such  a  ease.  It  may  also  be 
added  that  we  have  not  seen  a  paralysis  due  to  the  involve- 
ment of  the  nerves  during  the  growth  of  a  peh  ic  tumor,  which 
seems  remarkable  when  one  reads  the  statements  in  text- 
books. 

A  good  deal  of  the  confusion  is  due  to  the  habit  of  classing 
together  all  eases  of  paralysis  which  develop  during  the  puer- 
peral state  under  such  general  names  as  "  puerperal  paralysis  " 
or  "  puerperal  neuritis."  This  is  manifestly  a  mistake  as 
there  are  several  conditions  occurring  during  labor  and  con- 
finement which  cause  paralysis. 

Windseheit,"  under  the  title  "Neuritis  gravidarum  und 
Neuritis  puerperalis."  gives  a  very  interesting  summary  of 
the  different  conditions  which  may  be  classed  under  the  term 
neuritis.     He  divides  puerperal  neuritis  into  four  classes: 

1.  Certain  cases  which  had  developed  during  pregnancy 
(neuritis  gravidarum)  and  have  persisted  after  confinement. 
The  etiology  of  these  rare  cases  is  not  known,  but  they  are 
supposed  to  be  due  to  the  action  of  some  poison  circulating 
in  the  blood.  The  clinical  picture  is  usually  that  of  the  pure 
motor  form  of  neuritis.  No  especial  nerves  are  liable  in  he 
affected.  There  is  a  gradual  weakness  of  the  different  nerves 
of  the  extremities:  the  muscles  atrophy  and  show  the  reaction 
of  degeneration;  trophic  changes  occur.  The  nerve  trunks 
are  sensitive  to  pressure.  Slight  sensory  changes  maj  he 
present.     Pain  is  not  frequently  complained  of. 

2.  Neuritis  due  to  puerperal  infection.  Here  the  neuritis 
is  purely  local,  due  to  the  extension  of  the  inflammatory 
exudates,  so  as  to  involve  the  pelvic  nerve.  Such  cases  have 
been  recognized  for  a  long  time.  He  refers  to  von  Leyden  " 
but  gives  no  other  references.  Under  this  head  he  also 
classes  those  cases  following  general  pyemia,  in  which  all  the 
nerves  of  thi  bod}  may  be  affected  and  not  alone  those  of  the 
lower  extreiiii 

3.  Puerperal  neuritis  due  to  traumatic  injury  during  labor. 
To  this  group  the  ci  it  hich  I  have  described  belong.  Wind- 
seheit has  no  doubl  a    to  their  c: -  for  he  says  "  Es  handelt 

sich  hier  urn  rein  mechanische  Momente." 


10  Sammlung  Zwanglosen    Abhandlungen   aus   deni   Gebiete   der 

heilknnde  a.  Geburtshiilfe,  v.  "Max  Graefe,  Tid.  II,   1899. 
"Charlie   Aniuileu.    1862. 


4.  Puerperal  neuritis  (Moebius).  Under  this  head  are 
grouped  those  peculiar  cases  first  described  by  Moebius21  and 
afterwards  by  other  observers,  especially  Eulenberg.22  These 
cases  develop  in  women  in  whom  pregnancy  and  confinement 
have  been  perfectly  normal,  and  in  whom  there  have  been  no 
other  diseases  from  which  the  neuritis  could  have  developed. 
Two  forms  are  distinguished  (Eulenberg): 

(a)  The  localized  form.  In  this  form  only  one  or  two 
nerves  are  affected.  In  the  arm  the  median  and  the  ulnar — 
the  arm  type.  In  the  leg  the  crural — the  leg  type.  Other 
nerves  have  also  been  found  diseased,  even  the  optic  nerve. 
In  these  nerves  there  develops  very  soon  after  an  entirely 
normal  confinement,  a  paralysis  with  atrophy  of  the  muscles 
and  the  reaction  of  degeneration.  There  is  seldom  any  pain 
or  objective  sensory  disturbance.  The  prognosis  is  not  en- 
tirely good.  Recovery  may  take  place,  but  there  have  been 
more  eases  described  in  which  this  did  not  occur. 

(6)  The  generalized  form.  In  this  the  paralysis  develop^ 
in  many  nerves  at  the  same  time,  and  often  after  the  manner 
of  Landry's  paralysis;  i.  e.,  the  ascending  type.  The  cranial 
nerves  have  also  beeen  described  as  affected.  In  these  cases 
the  prognosis  is  still  graver  than  in  the  localized  form,  and 
death  has  occurred  from  the  involvement  of  the  respiratory 
nerves. 

The  cause  of  these  cases  is  not  known.  Here  again,  as  in 
the  neuritis  of  pregnancy,  some  unknown  toxic  agent  has 
been  blamed.  It  has  also  been  thought  that  the  anemia  fol- 
lowing hemorrhage  may  have  been  the  cause.  Strong  anti- 
septic douches  have  also  been  blamed. 

It  would  seem  to  me  to  add  clearness  if  the  name  puerperal 
neuritis  were  used  to  designate  those  cases  classed  in  the 
fourth  group.  These  cases  are  peculiar  to  the  puerperal  state, 
and  as  yet  we  know  of  no  cause  for  them  other  than  certain 
indefinite  abnormalities  dependent  upon  this  state.  It  is 
probable  that  in  this  group  there  are  eases  belonging  to  differ- 
ent categories  and  that  future  examination  will  distinguish 
them.  At  present  this  does  not  seem  possible,  and  they  may 
well  be  classed  together  under  the  term  "  puerperal  neuritis." 

Tn  regard  to  the  other  three  groups,  we  have  only  to  con- 
sider the  second  and  third,  for  there  is  no  reason  to  distin- 
guish the  first  group  from  cases  occurring  in  pregnancy  (neu- 
ritis of  pregnancy). 

In  the  second  group  are  the  septic  cases  which  seem  only 
peculiar  to  the  puerperal  state  in  the  time  of  the  infection. 
The  name  septic  neuritis  (puerperal),  with  the  qualifying  sub- 
titles, (a)  local;  (b)  general,  would  seem  to  distinguish  these 
cases. 

In  the  remaining  group,  the  third,  are  those  cases  which  are 
believed  to  be  due  simply  to  trauma  of  the  pelvic  nerves 
during  labor.  This  group  might  be  named  traumatic  puer- 
peral neuritis,  if  one  classed  every  paralysis  due  to  traumatic 
injury  of  nerves  as  a  neuritis.  This  is  not  usually  done,  and 
the  distinction  between  traumatic  paralysis  and  traumatic 
neuritis  is  largely  a  matter  of  individual  choice.     It  would. 


>fiinchener  med.  Woehenschrift.   18ST,   No.  9. 
Deutsch.  med.  Woehenschrift,  1895,  Nr.  8  u.  9. 
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however,  seem  wise  to  distinguish  these  eases  by  a  name  thai 
calls  particular  attention  to  the  maimer  of  their  production. 
Duchenne  called  the  paralysis  of  the  baby's  arm  due  to  in 
juries  of  the  nerve  received  during  birth,  infantile  obstetrical 
pah;/,  or  birth  palsy.  I  would  suggest  that  eases  of  pa 
occurring  in  women  due  to  injury  during  labor  be  also  called 
\jbstetrical  paralysis,  and  that  the  adjectives  infantile  and 
maternal  be  used  to  distinguish  the  two  conditions:  Thus 
infantile  obstetrical  paralysis  (Duchenne),  or  obstetrical  par- 
alysis of  the  infant:  and  maternal  obstetrical  paralysis,  or  ob- 
stetrical paralysis  of  the  mother. 

In  this  way  emphasis  is  laid  on  the  causes  of  these  condi- 
tions, which  being  home  in  mind,  measures  are  more  apt  to 
lie  taken  to  prevent  trauma  during  labor. 

Sehoemaker"3  tried  to  show  how  obstetricians  should  guard 
against  injury  of  the  brachial  plexus  of  the  child,  and  Euber  ' 
explains  how  he  believes  the  nerves  of  the  mother  tan  best 
be  protected. 

This  is  an  obstetrical  question  the  full  discussion  of  which 
would  be  out  of  place  at  the  present  time  by  the  speaker.  1 
shall  endeavor,  however,  to  summarize  in  a  few  sentences 
Hulier's  chief  conclusions. 

He  believes  that  the  birth  itself  is  responsible  for  must 
cases  of  puerperal  neuritis  (a  name  which  he  uses  in  a  verj 
general  sense),  and  that  the  physician  should  be  on  his  guard 
against  dangers  occurring  at  this  time.  The  chief  danger  is 
the  undue  pressure  of  the  child's  head  on  the  nerves  of  the 
pelvis,  which  is  more  apt  to  occur  the  greater  the  dispropor- 
tion between  the  size  of  the  head  and  that  of  the  mother's 
pelvis,  and  the  longer  the  pressure  is  continued.  lie  there- 
fore says  that  the  labor  should  not  he  allowed  to  continue 
longer  than  is  absolutely  necessary;  that,  if  it  halts,  instru- 
ments should  he  used  if  the  soft  parts  are  sufficiently  dilated. 
Hi'  is  careful  to  state  that  this  interference  should  he  under- 
taken only  under  the  strictest  obstetrical  rules:  for.  if  these  he 
disregarded,  more  harm  may  he  done  than  if  no  interference 
were  made.  Badly  applied  forceps  may  themselves  injure 
the  nerves.  He  advises  the  early  administration  of  chloro- 
form to  relax  the  muscles  of  the  pelvis  and  to  increase  the 
available  space.  He  has  never  seen  any  harm  come  from  its 
administration  but  only  good.  He  cautions  against  the  ton 
zealous  employment  of  hydrotherapeutic  measures  directly 
after  labor,  and  he  thinks,  for  instance,  that  a  cold  sitz-bath 
at  this  time  may  cause  an  inflammatory  condition 
nerves. 
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OXYGEN  AND  STEAM  WITH  THE  VAPORS  OF  A  SPECIAL  INHALATION  MIXTURE 

IN  PULMONARY  DISEASES.1 

By  Clement  A.  Penrose,  M.  D. 


At  a  former  meeting  of  this  Society  T  read  a  paper  entitled 
"Infusion  of  Salt  Solution  combined  with  a  special  method 
of  administering  oxygen  in  pneumonia."  This  method  con- 
sisted in  passing  the  oxygen  through  a  wash  bottle  contain- 
ing one  pint  of  boiling  water  in  which  had  been  placed  one 
.Irani  of  a  mixture  of  creosote,  oil  of  turpentine  and  com- 
pound tincture  of  benzoinum.  In  place  of  the  old  delivery 
nozzle,  a  special  funnel  was  used.  The  irises  reported  in  that 
article,  with  others  more  recent,  proved  quite  definitely  the 
following:  First,  oxygen  being  heated  and  mixed  with  steam 
was  more  readily  absorbed,  less  drying  to  throat  ami  tongue, 
and  more  agreeable  to  the  patient.  Second,  passed  through  a 
heated  inhalation  mixture  like  the  above,  it  certainly  had  a 
marked  antiseptic  effect  on  the  mouth  and  tongue,  evidenced 
li\  sweetness  of  the  breath  and  improved  appearance  of  these 
parts,  no  matter  how  foul  at  the  start.  Might  it  not  also 
have  an  antiseptic  action  on  the  Lungs?  Third,  the  pleasant 
odor  of  the  inhalation  mixture  gave  something  tangible  for 
the  patients  to  breathe,  who  therefore  made  greater  efforts  to 
inhale  the  oxygen  and  keep  the  face  under  the  funnel.  This 
was  especially  true  in  children  or  semi-conscious  patients. 

Being  much  impressed  by  the  benefits  derived  from  inhala- 
tions of  this  character  in  pneumonia,  it  was  decided  to  give 
the  method  a  thorough  trial  in  other  pulmonary  diseases,  ami 
this  was  done  with  remarkable  success  in  a  number  of  cases. 
In  some  of  these  oxygen  being  loo  expensive,  compressed  air 
was  used,  or  simply  steam  alone,  while  in  others  I  would  give 
the  oxygen  at  my  office  and  have  the  patients  use  air  or  steam 
at  home.  The  majority  were  treated  in  this  manner.  A 
few  cases,  and  notably  one  case  of  tuberculosis,  was  treated 
with  oxygen  alone,  the  patient  keeping  cylinders  of  this  gas 
at  his  home.  The  results  in  simple  acute  coryzas  and  various 
catarrhal  affections  of  the  pharynx  and  naso-pharynx,  grip, 
acute  and  chronic  bronchitis,  etc.,  were  really  astonishing. 

In  a  number  of  cases,  purposely,  no  internal  medication  was 
employed,  even  in  quite  severe  eases  of  grip,  and  yet  results. 

when  used  early,  were  often  about  as  g 1  as  when  it  was. 

Several  inhalations,  sometimes  even  one.  occasionally  being 
sufficient  to  bring  the  condition  to  a  termination.  I  recom- 
mend for  home  use,  where  a  cylinder  of  oxygen  could  not  be 
afforded,  the  "  Benzoinal  Inhaler  "  or  the  "  Hynsou  and  West- 
cott  Inhaler,"  a  better  modification.      This  is  simply  a  tin  can 

with  an  arm  ami   mouthpi into  which   one   pint    of  boiling 

(rater  can  lie  poured.  I  >ne  teas] Inl  of  the  inhalatioD  mix- 
ture is  then  dropped  in.  the  lid  clapped  on,  and  the  patient 
breathes  irj  the  fumes  as  they  arise  from  the  hot  water. 

A  number  of  families  in  this  city  are  never  without  this 
little   inhaler,   which   is   utilized   at  the  onset   of  the  slightest 


'Read   before  the   Medical  Society  of  The  Johns   Hopkins  Uos- 
pital,  Feb.  ■"..  1900. 


cold.  From  a  number  of  cases,  three  have  been  selected,  with 
the  hope  that  they  might  be  of  interest  to  the  Society,  not 
only  from  the  fact  that  they  were  hard  cases  to  benefit,  or 
represented  pulmonary  conditions  of  the  worst  type,  but  also 
because  they  were  treated  by  the  inhalation  method  in  differ- 
ent ways,  viz: 

1st  Case.     Inhalation  mixture  and  steam  alone. 
2nd  Case.     Inhalation  mixture,  steam  and  oxygen. 
3rd  Case.     Combined    method,    inhalation    mixture    and 
steam  at  home;  inhalation  mixture,  steam  and  oxygen  at  office. 

Case  1. — August  16,  1899.  F.  M.,  a  barber,  aged  twenty- 
two,  with  chronic  purulent  bronchitis  of  several  years'  stand- 
ing in  spite  of  various  treatments.  On  examination,  this 
patient  showed  considerable  emaciation,  had  a  hacking  cough, 
with  much  mucopurulent  expectoration,  containing  numbers 
of  pus  and  other  organisms.  The  chest,  which  was  long  and 
narrow  with  limited  expansion,  contained  numerous  medium- 
sized  moist  rales  and  some  piping  and  sibilant  rales. 

Treatment. — Simple  iron  tonic,  inhalations  three  times  a 
day  of  the  inhalation  mixture  from  a  Benzoinal  Inhaler, 
respiratory  calisthenics  and  general  gymnastic  work.  Result: 
rapid  disappearance  of  sputum  and  organisms  therein.  In 
three  months  the  patient  was  practically  well.  He  has  gone 
through  a  very  changeable  and  trying  winter  without  a  cold, 
something  which  was  never  done  before  while  suffering  from 
his  bronchial  affection.  At  the  time  this  was  written,  the 
patient  has  gained  about  ten  pounds,  and  feels  and  looks  like 
a  different  man. 

Case  2.— October  30,  1899.  .Mr.  B.  L.,  merchant,  aged  59, 
with  pulmonary  tuberculosis.  This  patient  gave  a  history 
of  a  chronic  bronchitis  of  about  twelve  years'  duration,  with 
more  acute  symptoms  the  last  year.  On  examination  he  was 
fairly  well  nourished,  but  pale  and  ill-looking.  The  chest 
was  well  shaped,  lint  with  limited  expansion.  There  was 
decided  flatness  over  the  right  infraseapular  region,  in  which 
a  number  of  gurgling,  sibilant  liquid  rales  were  heard.  These 
rales  were  also  present  at  the  apex  and  front.  Down  in  the 
left  subscapular  region  and  around  in  the  axilla  a  consider- 
able number  of  dry  crepitant  rales  were  found.  The  patient 
had  a.  hacking  cough,  especially  in  the  morning,  after  which 
he  raised  a  considerable  amount  of  greenish-yellow  purulent 
sputum.  This  contained  numbers  of  pus  organisms  and  a 
considerable  number  of  tubercle  bacilli.  At  time  of  first  visit 
his  temperature  was  only  slightly  febrile,  but  it  had  been 
much  higher.  The  case  was  evidently  one  of  tubercular  con- 
solidation in  the  upper  right  lobe  just  beginning  to  soften  and 
break  down. 

Treatment. — Inhalations    twice    a    day    of    oxygen    passed 
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through  the  steam  inhalation,  with  regular  breathing 
cises  and  calisthenics.  Creosote  was  given  internally  in  two- 
minim  doses  and  cod-liver  oil.  I  will  omit  a  detailed  descrip- 
tion of  the  improvement  in  this  ease,  which  was  mosl  strik- 
ing from  the  very  onset.  The  sputum  rapidly  grew  less  in 
amount,  with  disappearance  of  the  pns  organisms.  The  pa- 
tient began  to  gain  weight  and  noticed  especially  his  increased 
energy.  On  February  .">.  after  three  months  of  treatment. 
the  tubercle  bacilli  had  entirely  disappeared  from  the  sputum, 
which  was  very  scant.  The  gain  in  weight  was  over  seven 
pounds,  and  the  patient  said  he  had  not  felt  as  well  for  years. 
An  examination  of  the  chest  showed  no  rales,  and  but  for 
slight  evidences  of  consolidation  was  negative.  The  soften- 
ing process  had  evidently  ceased,  and  that  of  repair  seemed 
to  have  succeeded.  Since  this  time  the  patient  has  continued 
to  improve,  and  now  weighs  163  pounds,  a  gain  of  about  12 
pounds  since  treatment   was   begun.     He  has  had  only  one 

cold  during  the  winter,  which  was  readily  thrown  nil',  a  si 

unusual  event  for  him. 

Case  3. — The  last  case  to  be  reported  is  one  of  great 
interest  to  me,  representing,  as  it  does,  a  rare  pulmonary  dis- 
order, chronic  infantile  putrid  bronchitis,  and  also  because 
the  little  patient  came  all  the  way  from  Havana,  Cuba,  espe- 
cially for  this  treatment.  Her  father,  a  man  of  considerable 
means,  had  spared  nothing  in  his  efforts  to  have  his  daughter 
cured,  and  had  taken  her  on  different  occasions  to  the  moun- 
tains of  Cuba  and  Mexico,  and  also  to  this  country  (New 
York),  for  medical  advice  and  treatment.  The  patient.  Miss 
G.  E.,  now  aged  thirteen,  has  kindly  consented  to  be  pre- 
sented to  the  Society,  and  it  can  be  seen  at  once  she  does 
not  look  much  like  an  invalid.  When  one  and  a  half  years 
old  an  attack  of  severe  bronchitis  was  followed  by  a  gradual 
dilatation  of  the  smaller  bronchi  of  the  lungs,  a  condition 
which  was  recognized  by  Dr.  Pirez  Miro,  of  Cuba.  As  the 
child  grew  up,  this  dilated  condition  of  the  bronchi  became 
somewhat  less  marked,  but  was  aggravated  by  an  attack  of 
pneumonia  a  few  years  later.  She  was  never  without  a  cough, 
su  tiered  from  severe  asthma-like  attacks  at  night,  coughed 
up  large  amounts  of  very  offensive  sputum,  with  occasional 
yellow  or  blackish  balls;  i.  e.,  probably  Dittrich's  plugs.  The 
child  developed  very  slowly,  had  an  almost  continual  fever, 
and  for  months  at  a  time  her  life  was  despaired  of.  The 
mountain  air  in  this  case  seemed  to  aggravate  rather  than 
relieve  the  conditions.  In  fact,  while  in  the  mountains  of 
Mexico,  she  had  the  attack  of  pneumonia  mentioned  above, 
and  could  barely  be  moved  home.  When  I  first  saw  the  case, 
June  3,  1899,  examination  showed  a  very  small,  thin  girl, 
quiet  and  subdued  in  manner,  weight  only  5-4  pounds,  with  a 
cold,  clammy  skin,  temperature  101°  to  103°,  tongue  coated 
and  breath  very  offensive.  She  had  a  continual  hacking 
cough,  with  expectoration  of  much  mucopurulent  sputum 
of  a  greenish-yellow  color,  with  considerable  amount  of 
frothy,  lighter  colored  material.  This  sputum  contained  al- 
most every  kind  of  organism  except  the  tubercle  bacilli. 
There  were  chains  of  streptococci  and  bacilli,  with  abundant 
pus.     The  chest  was  narrow,  ribs  and  clavicles  very  promi- 


nent. Expansion  limited  throughout.  The  note  on  percus- 
sion rather  hypenvsonanf  over  hoth  lungs.  On  auscultation 
the  chest  was  a  virtual  music-box.  Sibilant,  piping  rales, 
harsh  mucous  rale?,  amphoric  sounds,  etc.,  were  heard  every- 
where. 

Treatment. — The  treatment  in  this  case  consisted  of  inha- 
lations of  steam  and  inhalation  mixture  three  times  a  day 
at  home.  Oxygen,  steam  and  inhalation  mixture  two  to 
three  times  a  week  at  my  office.  Later,  when  the  fever  waa 
kss,  breathing  exercises  and  calisthenics  were  employed. 
Purposely  no  cod-liver  oil  or  expectorants  were  used,  as  they 
had  been  tried  so  thoroughly  in  Cuba,  and  the  only  medicine 
taken  was  pepto-manganate  of  iron  three  times  a  day  with 
alcohol  sponges  at  night.  The  result,  a  rapid  improvement, 
in  a  few  weeks;  cough  and  expectoration  was  much  less,  and 
almost  free  from  bacteria;  the  breath  was  sweet  and  tongue 
clean;  temperature  slightly  febrile;  about  three  to  four  pounds 
gain  in  weight.  In  five  months'  time  patient  had  no  expecto- 
ration, and  weighed  SJ  pounds,  a  gain  of  28  pounds:  she  could 
run  and  play  with  other  children  and  showed  rapid  develop- 
ment in  every  way.  The  fever  had  entirely  disappeared. 
At  the  present  time  she  weighs  87  pounds,  and  but  for  an 
occasional  cough,  more  from  habit  and  increased  when  ex- 
cited, she  is  absolutely  well.  The  chest,  with  the  exception 
of  a  few  dry,  crepitant  rales,  due  in  great  part  to  thickening 
of  the  pleura,  is  clear  and  shows  an  increase  in  girth  of  four 
inches,  with  a  much  greater  degree  of  expansion.  I  have 
now  begun  to  use  cod-liver  oil  and  creosote  internally  to  see 
whether  any  additional  benefit  can  be  obtained.  Since  this 
was  written  the  patient  has  had  a  severe  attack  of  measles — 
which  is  generally  so  disastrous  to  those  with  any  bronchial 
affection — without  having  in  the  least  lost  ground. 

Conclusion. 

The  great  quantity  and  variety  of  medicines  taken  inter- 
nally for  acute  eoryzas,  bronchitis,  grip,  are  appalling  to  the 
conscientious  physician.  In  addition,  numbers  of  compound 
remedies  with  very  elaborate  titles  are  daily  prescribed  for 
these  conditions,  some  of  the  ingredients  of  which,  or  at  least 
their  dosage,  too  often  escaping  the  memories  of  those  using 
them.  Inhalation  methods  are  the  rational  means  for  com- 
bating pulmonary  affections.  Internal  medication  should  be 
used  as  an  accessory  treatment,  as  for  instance,  a  sedative 
mixture  to  relieve  excessive  coughing,  etc.  I  do  not  consider 
diet  in  this  category.  Change  of  climate,  mountain  air,  etc. — 
in  reality  inhalation  treatments — are  all  very  well  for  those 
who  can  afford  them,  but  what  can  be  done  for  the  masses 
to  whom  this  is  an  impossibility?  Because  many  have  found 
inhalations  of  various  kinds  of  little  value  in  tuberculosis, 
there  is  yet  no  reason  to  suppose  the  besl  treatment  will  not 
be  found  along  these  lines.  I  regret  that  only  one  case  is  at 
hand  to  demonstrate  the  utility  of  this  method  in  that  disease. 
The  good  effects  of  oxygen  in  pulmonary  disorders  are  raised 
to  a  maximum  when  combined  with  the  heated  vapors  of  my 
inhalation  mixture.  This  mixture  has  never  yet  proved  irri- 
tating or  dangerous  to  the  healthy  lungs,  although  possessing 
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such  marked  antiseptic  properties.  At  the  start  a  formula: 
Creosote  (Beechwood),  Olei  Terebinthinae  a  a  drams  1\'.  Tr. 
Benzoini  Co.,  oz.  III.  is  used  (one  drain  of  this  mixture  being 
placed  in  a  pint  of  hot  water).  As  the  patient  becomes  more 
med  to  the  fumes,  i.  e.  does  not  cough  or  choke  during 
inhalation,  gradually  more  of  the  creosote  and  oil  of  turpen- 
tine is  added  till  a  mixture  of  equal  parts  of  each  is  obtained: 
Creosote  (Beechwood),  Olei  Terebinthiiue,  Tr.  Benzoini  Co., 
a  a  .  oz.  I. 

Inhalations  to  be  effective  should  lie  systematic  and  of 
sufficient  duration,  ten  to  fifteen  minutes  at  least.  An  indis- 
pensable adjunct  are  breathing  exercises  and  general  gym- 
nastic work.  No  physician  can  hope  to  have  success  in  pul- 
monary diseases  unless  he  makes  a  thorough  study  of  chest 
development,  calisthenics,  and  other  forms  of  exercise.  In 
fact,  it  is  necessary  that  he  have  a  love  for  this  kind  of  work 
himself,  and  by  personal  example  try  to  awaken  in  his  pati<  nts 
— who,  as  a  rule,  are  phlegmatic  or  indifferent — the  enthusi- 
asm so  important  in  this  kind  of  work.  The  excellent  work  by 
Dr.  Dennison,  of  Denver,  entitled  "  Exercise  and  Food  in 
Pulmonary  Disorders "  has  demonstrated  the  great  advan- 
tages of  such  exercises. 

The  bacteriological  examination  made  of  the  sputum  in  a 
number  of  my  cases  proves  the  marked  antiseptic  effect  of  the 
above  inhalation  mixtures,  especially  on  the  pus  cocci.     Now. 


even  if,  as  many  authorities  have  shown,  tubercle  bacilli,  being 
walled  off,  are  protected  from  all  inhalation  vapors,  when  the 
severe  symptoms  so  often  due  to  secondary  infection  are 
eliminated  and  other  portions  of  the  lungs  exercised  and  dis- 
infected, beyond  question  a  better  chance  is  given  to  resist 
the  spread  of  the  morbid  condition  and  to  wall  off  completely 
the  tuberculous  area. 

In  addition,  some  persons  will  use  an  inhalation  who  could 
never  be  induced  to  take  breathing  exercises.  The  act  of 
inhaling  is,  however,  a  very  efficient  exercise  as  any  one  can 
easily  prove. 

Inhalations  rarely  upset  the  stomach  like  cough  syrups,  etc., 
and  eliminate  much  of  the  fatiguing  routine  of  hourly  medi- 
cation. Children  will  inhale — smoke,  as  they  often  call  it — 
willingly  if  a  little  diplomacy  is  used,  where  they  often  re- 
quire force  and  much  coaxing  to  take  medicine. 

The  science  of  medicine  has  advanced  beyond  the  point 
where  we  look  to  it  merely  for  cures.  The  twentieth  cen- 
tury brings  with  it  more  appeals  than  ever  for  instruction  in 
the  prevention  of  disease's,  and  especially  of  those  of  the  respi- 
ratory apparatus.  If  we  teach  the  tailor  how  to  avoid  a 
crooked  back,  the  factory  girl  how  to  expand  her  lungs  and 
utilize  what  fresh  air  she  occasionally  gets;  if  we  place  in  the 
hand  of  the  masses  a  simple  method  of  avoiding  colds,  etc., 
we  will  find  our  clinics  smaller,  but  our  humanity  larger. 


OBITUARY:    JESSE  WILLIAM   LAZEAR. 


Mr.  President  and  Gentlemen: 

Before  we  proceed  with  the  programme  this  evening.  I 
should  like  to  say  a  few  words  about  our  dear  friend  Lazear, 
whose  sad  death  at  Quemados,  Cuba,  on  September  2.">,  is  so 
fresh  in  our  minds.  Lazear  was  born  just  outside  of  Balti- 
more thirty-four  years  ago.  He  graduated  at  the  Academic 
Department  of  the  Johns  Hopkins  University  in  1889,  and 
three  years  later  obtained  the  degree  of  M.  D.  from  Columbia 
University,  New  York.  After  this  he  was  an  interne  in  the 
Bellevue  Hospital  for  two  years.  After  spending  the  greater 
part  of  the  year  in  studying  abroad,  particularly  in  Paris,  he 
returned  in  1895  and  became  one  of  the  medical  staff  of  the 
Johns  Hopkins  Hospital.  In  the  summer  of  189(1,  Dr. 
Lazear  was  married  and  began  the  practice  of  medicine  in 
Baltimore.  At  the  same  time,  however,  he  was  an  assistani 
in  clinical  microscopy  in  the  University,  and  in  the  laryngo- 
logical  department  in  the  Hospital  dispensary.  Last  winter  he 
obtained  an  appointment  as  assistant  surgeon  in  the  army 
with  special  laboratory  duties,  and  was  stationed  in  Havana. 
There  he  soon  became  interested  in  the  study  of  yellow  fever, 
and  for  several  months  he  had  been  one  of  the  commission 
appointed  by  the  Surgeon-General,  for  the  study  of  this  dis- 


1  Remarks  made  by    Dr.   W.  S.  Thayer,  a1    tin-  meeting  of  The 
Johns  Hopkins  Hospital  Medical  Society,  Oct.  10,  1900. 


ease.  He  had  been  constantly  exposed  to  infection,  and 
finally,  in  the  course  of  his  duty,  contracted  his  fatal  illness. 

Dr.  Lazear  was  a  man  of  few  words  but  keen  perception. 
He  was  an  extremely  careful  and  thorough  worker.  He  kept 
his  own  counsel,  asked  few  questions  and  little  help  of  his 
associates,  but  he  was  a  man  who,  when  he  started  an  under- 
taking, had  the  ability  and  enthusiasm  to  keep  quietly  at 
work  until  he  accomplished  his  end.  It  was  through  his  ex- 
cellent work  that  we  were  able  several  years  ago  to  make  our 
first  positive  intra  vitam  diagnosis  of  septicaemia  due  to  the 
diplococcus  of  Neisser.  His  valuable  studies  upon  the  in- 
ternal structure  of  the  malarial  parasite,  which  I  had  the 
pleasure  of  bringing  before  this  society  last  winter,  are  re- 
membered by  all. 

Personally,  he  was  an  exceptionally  simple,  high-minded 
and  lovable  man.  He  could  not  have  failed  to  find  in  a  short 
time  a  public  position  in  which  his  unusual  merits  would  have 
become  more  generally  known. 

I  should  like  to  suggest  to  the  Society  the  adoption  of  the 
following  resolutions: 

••  Wliereas,  On  the  26th  day  of  September,  our  beloved 
colleague  and  friend,  Jesse  William  Lazear.  lost  his  life  in  the 
discharge  of  his  duty  as  a  member  of  the  United  States 
Yellow  Fever  Commission; 

'•  And  whereas,  His  exceptional  ability  in  his  profession,  his 
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simplicity  and  modesty  as  a  man,  had  greatly  endeared  him  to 
all  whose  good  tort  line  it  was  to  know  him; 

"Be  it  resolved,  That  we,  his  former  colleagues  and  asso 
ciates,  do  hereby  express  our  profound  sorrow  at  the  loss,  to 
the   community  of   one   whose   future   was   unusually   rich   m 
promise,  to  ourselves,  of  a  dear  friend  and  fellow  student; 

"And  be  it  further  resolved,  That  we  express  to  his  wife  and 
family  our  warmest  and  most  heartfelt  sympathy." 

The  resolutions  were  unanimously  adopted. 


XOIES  Oi\  NEW    BOOKS. 

Diseases  of  the  Xose  and  Throat.  By  J.  Price  Brown,  M.  B., 
L.  R.,  C.  P.  E.,  Member  of  the  College  of  Physicians,  Ontario, 
etc.  Illustrated  with  159  engravings,  including  6  full-page 
color  plates  and  y  color  cuts  in  the  text,  many  of  them 
original.  (Philadelphia,  New  York,  Chicago:  The  F.  A.  Davis 
Company,  Publishers,  1900.) 

This  volume,  although  rather  too  condensed  for  the  specialist, 
can  be  heartily  endorsed  as  a  guide  to  the  general  practitioner 
in  the  diagnosis  and  treatment  of  such  laryngological  and  rhino- 
logical  cases  as  may  come  under  his  observation. 

One  is  particularly  impressed  with  its  readability,  the  style 
being  extremely  fluent.  The  treatment,  especially  of  the  more 
prevalent  conditions,  is  taken  up  in  a  simple  and  logical  manner, 
which  is  easy  to  comprehend. 

The  chapter  on  examination  is  especially  to  be  commended; 
and  it  is  interesting  to  note  that  the  author  devotes  consider- 
able space  (Chapter  t>3)  to  the  description  of  Autoscopy,  intro- 
duced by  A.  Kirstein,  of  Berlin,  and  brought  forward  in  this 
country  by  Max  Thorner,  of  Cincinnati,  and  discusses  (Chapter 
S3)  the  uses  of  the  Koentgen  ray  in  laryngeal  surgery. 

General  practitioners  are  in  great  need  of  books  written 
especially  for  them  by  competent  specialists.  Doctor  Price 
Brown's  book  will  meet  this  demand  in  laryngology  most  satis- 
factorily. 

C.  A.  Penbose. 

A  Text-Book  of  Diseases  of  the  Nose  and  Throat.  By  D.  Braden 
Kyle,  M.  D.,  Clinical  Professor  of  Laryngology  and  Rhin- 
ology,  Jefferson  Medical  College,  ete.  With  175  illustrations. 
23  of  them  in  colors.  (Philadelphia:  W.  B.  Saunders,  925  Wal- 
nut titreet,  1899.) 

This  book  of  650  pages  presents  many  points  of  interest.  The 
classification  of  the  various  conditions  from  a  pathological  stand- 
point is  very  satisfactory,  although  there  is  much  need  of 
further  work  in  the  pathology  of  diseases  of  the  nose  and 
throat.  The  illustrations  are,  for  the  most  part,  original  and 
appropriate.  The  details  of  treatment  are  fully  entered  into 
and  are  up  to  date. 

In  Chapter  III,  the  use  of  the  term  catarrh  is  very  properly 
deplored  as  indicating  any  definite  disease.  It  is  indeed  better 
to  use  the  adjective  eatarrhal  in  connection  with  special  forms 
of  inflammation. 

In  Chapter  VIII,  the  nasal  neuroses  are  thoroughly  discussed 
with  special  reference  to  their  etiology.  Considerable  weight  is 
given  to  the  effects  of  the  pollen  of  plants  as  the  exciting  agent 
in  many  eases  of  hay  fever.  The  author  believes  the  term 
Hyperesthetic  Rhinitis  to  be  the  most  appropriate  one  for  this 
condition. 

The  various  neoplasms  of  the  respiratory  tract  are  taken  up 
(Chapter   XI)    in    great    detail   with    especial    reference   to   their 


pathologj  and  are  carefully  classified.  In  Chapter  XXIII,  the 
advantage  of  a  preliminary  tracheotomy  in  most  operations  on 
the  larynx  is  denied,  and  a  very  suggestive  method  outlined  for 
a  complete  laryngectomy  with  the  patient  in  the  "  Trendelen- 
burg "  position,  which  is  maintained  for  three  days  after  the 
operation. 

In  order  to  attain  completeness  and  to  render  reference  less 
arduous,  as  stated  in  the  preface,  considerable  repetition  has 
been  necessary,  but  this  is  by  no  means  a  fault,  and  adds  much 
to  the  clearness  of  the  book. 

The  author  has  unquestionably  given  to  the  medical  profes- 
sion a  work  of  great  merit — the  result  of  much  labor  and  careful 
thought,  and  one  which  will  be  of  great  service  to  every  one 
desiring  to  be  proficient  in  this  specialty. 

C.  A.  Penrose. 


The  Pathology  and  Surgical  Treatment  of  Tumors.  By  N.  Senn, 
M.  D.,  Ph.D.,  LL.  D.  Second  Edition,  revised.  Illustrated 
by  47S.  engravings  and  12  full-page  plates  in  colors.  (Phila- 
delphia: 11.  B.  Saunders,  1900.) 

This  new  edition  of  a  valuable  work  is  welcomed  by  all  who 
knew  the  worth  of  the  former.  The  book  is  useful  to  both 
surgeon  and  pathologist,  dealing  thoroughly  and  conscientiously 
with  all  forms  of  tumors  and  presenting  recent  facts  concerning 
them.  The  arrangement  of  material  is  practical,  and  insures  an 
interesting  recapitulation  of  the  most  important  details  of  each 
subject  considered. 

The  first  twelve  chapters,  dealing  with  the  origin,  etiology, 
biology,  pathology,  clinical  aspects,  diagnosis,  prognosis,  treat- 
ment and  classification  of  tumors,  are  the  most  interesting. 
They  present  a  full  scientific  and  practical  review  of  much  of 
the  best  and  most  interesting  material  which  falls  to  the  path- 
ologist to  study. 

A  short  chapter  on  tumors  in  plants  and  animals,  with  refer- 
ences to  the  work  on  the  parasitic  origin  of  tumors,  makes  a 
very  interesting  resume'  of  our  knowledge  in  this  most  actively 
worked  field.  Senn  classifies  tumors  according  to  the  embryonic 
tissue  in  which  they  develop,  and  adds  a  chapter  on  retention 
cysts,  or  swellings  caused  by  the  retention  of  physiological  secre- 
tions. These  cysts,  he  claims,  cannot  well  be  differentiated  from 
tumors. 

Senn  properly  states  that  we  have  not  approached  any  nearer 
the  solution  of  the  question  of  the  causation  of  tumors  than  the 
older  masters.  One  expression  repeated  often  in  his  book  can- 
not be  too  deeply  impressed  on  a  student's  mind,  namely,  that 
the  tumor  arises  from  a  matrix  of  embryonic  cells  misplaced 
either  in  embryonic  or  in  the  post-natal  life.  In  discussing  the 
influence  of  the  surrounding  tissues  on  tumor  growth,  he 
ascribes  to  them  a  negative  influence.  There  is,  however,  a 
growing  tendency  to  assign  a  more  active  part  to  the  tissues 
in  which  the  tumor  grows.  Senn  rejects  the  theory  of  the 
microbic  origin  of  tumors.  He  would  place  them  among  the 
granulomata,  if  an  infective  cause  were  proven. 

In  describing  special  tumors,  he  gives  their  counterparts  in 
the  normal  tissues  of  the  body,  and  treats  of  them  systematically 
under  the  following  headings:  Description.  Histology  and  Path- 
ology, Etiology,  Transformations,  Topography,  Diagnosis,  Prog- 
nosis, and  Treatment.  His  chapter  on  Diagnosis  is  clearly  and 
thoroughly  written  from  the  pathological  and  clinical  stand- 
point, and  most  systematically  arranged.  It  is  id'  interest  to 
note  that  he  considers  the  microscope  overrated  as  an  aid  to 
diagnosis. 

Conservative  and  radical  measures  for  the  treatment  of  lm 's 

are  equally  described;  and  where  a  radical  operation  is  advised, 
it  is  described  in  detail. 

The  volume  is  well  illustrated  and  printed,  and  is  an  authority 
in  the  medical  world. 
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Essentials  of  Diagnosis;  arranged  in  the  form  of  Questions  and 
Answers.  Prepared  especially  for  Students  of  Medicine.  By 
Solomon  Solis-Cohen,  M.  D.,  and  Augustus  A.  Eshner,  M.  D. 
Illustrated.  Second  Edition,  revised  and  enlarged.  (Phila- 
delphia: W.  H.  Saunders,  1900.) 

This  second  edition  of  a  deservedly  popular  hand-book  of 
medical  diagnosis  has  been  thoroughly  revised  and  considerably 
enlarged.  The  definitions  are  sometimes  too  much  compressed 
to  be  clear,  and  the  book  generally  may  be  said  to  suffer  from 
an  attempt  to  compress  it  into  a  narrow  space.  It  contains  an 
occasional  personal  observation,  but  for  the  most  part  the  book 
is  a  compilation  from  other  text-books.  The  work  is  methodi- 
cally and  painstakingly  done,  and  the  authors  deserve  much 
praise  for  their  labor.  It  can  but  assist  those  persons  who 
wish  to  renew  their  acquaintance  with  the  science  of  medicine. 

University  of  Pennsylvania.  Contributions  from  the  William 
Pepper  Laboratory  of  Clinical  Medicine.  (Philadelphia:  Pub- 
lished Otl  the  Phoebe  A.  Hearst  Foundation,  1900.) 

This  volume  of  479  pages  contains  thirteen  original  contribu- 
tions to  medical  literature,  the  result  of  recent  investigations 
conducted  in  the  William  Pepper  Laboratory  of  Clinical  Medicine. 
It  is  published  in  memory  of  the  late  Dr.  William  Pepper, 
through  whose  generosity  the  laboratory  was  founded. 

There  is  an  excellent  photogravure  of  Dr.  William  Pepper. 
The  style  of  the  volume  is  pleasing  to  the  eye.  The  paper  and 
printing  are  excellent.  The  colored  plates  and  the  cuts  in  the 
text  are  fairly  good. 

It  is  impossible  to  attempt  a  digest  of  the  various  articles  in 
a  review  of  this  kind,  and  while  it  would  be  an  injustice  to 
particularize,  we  think  that  some  of  the  contributions  deserve 
special  mention.  Dr.  William  Spiller  reports  two  cases  of  mus- 
cular dystrophy  with  the  gross  and  microscopic  findings  at 
autopsy.  In  another  contribution  he  reports  a  case  of  amyo- 
trophic lateral  sclerosis  in  which  degeneration  was  traced  from 
the  cerebral  cortex  to  the  muscles.  The  most  elaborate  report 
is  by  Dr.  Alonzo  E.  Taylor.  It  comprises  ISO  pages,  and  in  it  he 
gives  the  result  of  his  "  Studies  in  Leukaemia,"  which  are  based 
on  the  study  of  sixteen  cases.  We  had  hoped  to  find  some  men- 
tion of  Lowits's  parasitic  theory  of  the  causation  of  both  tym- 
phatic  and  myelogenous  leukaemia.  We  regTet  that  Dr.  Taylor 
has  not  studied  the  blood  from  this  standpoint,  because  Lowits's 
views  have  yet  to  be  confirmed,  and  they  have  recently  been 
severely  attacked  by  Turk,  of  Vienna.  Dr.  Stengel  has  an  in- 
teresting contribution  on  the  pathology  of  the  erythrocyte.  The 
other  papers,  although  shorter,  are  fully  as  deserving  of  men- 
tion. There  is  also  a  list  of  the  previous  contributions  from  the 
laboratory. 

The  volume  does  full  justice  to  the  object  it  was  intended  to 
serve,  and  we  take  great  pleasure  in  congratulating  Dr.  Stengel, 
the  director  of  the  laboratory.  If  we  were  to  offer  any  criticism, 
we  would  point  to  the  rather  large  number  of  papers  in  this 
volume  and  in  the  list  of  previous  contributions  which  deal  with 
the  pathological  side  of  medicine  and  which  would  seem  more  in 
place  in  the  reports  from  a  pathological  laboratory  than  from  a 
laboratory  of  clinical  medicine. 

Surgical  Anaesthesia,  Addresses  and  Other  Papers.  By  Henry 
Jacob  Bigelow,  A.M.,  M.  D.,  LL.  D.  (Boston:  Little,  Brown 
&  Company.) 

The  first  part  of  this  volume  of  378  pages  contains  a  series  of 
papers,  arranged  in  chronological  order,  dealing  with  the  dis- 
covery of  surgical  anaesthesia.  The  majority  of  the  papers  have 
been  published  in  various  medical  journals,  particularly  the 
Boston  Medical  and  Surgical  Journal,  but  a  few  appear  here  for 
the  first  time.   Those  interested  in  the  question  of  the  priority  of 


the  discovery  of  anaesthesia  will  find  these  papers  particularly 
instructive,  and  the  medical  profession  generally  will  find  them 
entertaining  reading. 

The  papers  were  written  between  the  years  1846  and  1876. 
Throughout,  Dr.  Bigelow  is  an  ardent  supporter  of  Dr.  Morton, 
whom  he  considers  the  discoverer  of  ether  anaesthesia.  Dr.  Bige- 
low was  a  contemporary  of  Dr.  Morton  and  was  perfectly  famil- 
iar with  the  facts  concerning  the  discovery  from  the  first.  It 
was  Dr.  Bigelow  who  first  publicly  announced  Morton's  great 
discovery.  The  first  time  ether  was  used  to  relieve  sensibility 
to  pain  in  a  surgical  operation  was  on  October  16,  1846.  The 
anaesthetic  was  given  by  Dr.  Morton  and  the  operation  was  per- 
formed by  Dr.  Warren.  Morton  had  previously  used  the  drug 
in  his  dental  practice  in  the  extraction  of  teeth. 

Dr.  Bigelow  strongly  defends  Morton  against  all  others  who 
attempted  to  claim  priority  in  the  use  of  ether  as  an  anaesthetic, 
as  well  as  against  those  who  at  first  endeavored  to  belittle  the 
importance  of  the  discovery.  Apparently  Dr.  Bigelow  was  not 
familiar  with  the  claims  of  Dr.  Crawford  W.  Long,  of  Jefferson, 
Georgia,  to  priority  in  the  discovery  of  the  anaesthetic  effects  of 
ether,  as  his  name  does  not  appear  anywhere  in  the  controversy. 
Many  claim  that  to  Long  belongs  the  credit  of  the  discovery. 
Long  operated  on  his  first  case  under  ether  on  March  30,  1842, 
practically  four  and  a  half  years  previous  to  Morton  and  War- 
ren's first  case,  and  there  are  records  of  his  having  operated  on 
eight  cases  previous  to  the  date  of  Warren's  operation.  Unfor- 
tunately for  Long,  he  did  not  publish  his  cases  until  after  1846. 
Dr.  Bigelow  would  probably  have  answered  Long's  contention 
as  he  did  that  of  others  as  follows: 

"  Many  may  have  been  the  real  discoverers  of  ether  insensi- 
bility to  pain,  and  at  a  remote  period.  But  if  so,  they  have  kept 
it  to  themselves;  and  they  will  be  known  as  discoverers  only  to 
themselves.  The  world  has  always  honored  that  individual 
among  such  discoverers  who  presented  his  discovery  to  them. 
Dr.  Morton  was,  according  to  the  evidence  in  print,  both  the 
prime  mover  and  the  immediate  agent  in  the  introduction  of  this 
discovery  to  the  world." 

There  is  considerable  repetition  in  these,  articles  on  anaesthesia, 
but  the  fact  that  they  were  contributed  at  various  intervals 
during  three  decades  merely  serves  to  impress  us  with  Dr.  Bige- 
low's  great  readiness,  as  occasion  arose,  to  do  honor  to  Morton 
and  his  great  discovery. 

The  second  part  of  the  volume  contains  a  number  of  interest- 
ing addresses  on  general  medical  subjects.  The  most  important 
of  these  are:  "  Fragments  of  Medical  Science  and  Art  ";  "  Science 
and  Success  ";  "  Medical  Education  in  America."  These  impress 
one  with  Dr.  Bigelow's  clear  style  of  writing  and  with  his  won- 
derful fund  of  general  information.  In  the  latter  address,  writ- 
ten in  1871,  he  comes  out  rather  strongly  on  the  side  of  the  anti- 
vivisectionists,  particularly  against  vivisection  which  occasions 
any  degree  of  pain  to  the  animals  experimented  upon.  His  views 
are  further  given  in  two  heretofore  unpublished  letters  on  the 
question  of  vivisection. 

Medical  and  Surgical  Report  of  the  Presbyterian  Hospital  in  the 
City  of  New  York.  Vol.  IV,  January,  1900.  Edited  by  An- 
drew J.  McCosh,  M.  D.,  and  W.  Gilnian  Thompson,  M.  D. 
(New  York:  Trow  Directory  Printing  and  Publishing  Company.) 

It  is  difficult  to  do  justice  to  all  contributors  to  a  volume  of 
this  kind,  comprising,  as  this  one  does,  twenty-two  separate 
papers.  The  volume  contains  223  pages.  The  articles  are  con- 
tributed by  various  physicians,  surgeons  and  pathologists  con- 
nected with  the  Presbyterian  Hospital  in  New  York. 

The  volume  opens  with  a  paper  by  F.  Tilden  Brown  on  the 
Surgical  Treatment  of  Ascites  due  to  Cirrhosis  of  the  Liver. 
The  object  of  the  operation  is  to  favor  the  establishment  of 
compensatory    anastamoses    between    the    portal    and    general 
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venous  system.  The  following-  papers  deserve  mention  as  being 
of  special  interest:  "Remarks  on  the  Surgery  of  the  Biliary 
Passages  with  a  Report  of  Ten  Choledochotomies,"  by  Andrew 
J.  McCosh,  M.  ]).;  "Typhoid  Fever  in  an  Infant  Nine  Months 
Old — Recovery."  by  W.  P.  Northrop,  M.  D.:  "  Report  of  Ten  Cases 
of  Subphrenic  Abscess,"  by  Forbes  Hawkes,  M.  D.;  "  A  Report 
of  Twenty-eight  Cases  of  Suppurating  Hepatitis."  by  Stuart 
Hart.  M,  D.;  and  "  Statistics  of  One  Hundred  Cases  of  Cancer  of 
the  Breast  and  the  results  of  Operation,"  by  Clarence  A.  Wil- 
liams, M.  D. 

Sajous's  Annual  and  Analytical  Cyclopaedia  of  Practical  Medicine. 
Volume  V.     {Philadelphia,  New  York,  Chicago:  The  F.  A.  Davis 

Com  pa  inj.  Ptthlishcrs.) 

The  high  standard  of  its  predecessors  is  maintained  in  this 
volume.  It  covers  the  subjects  from  "  Methyl-blue  "  to  "  Rabies  " 
inclusive,  and  contains  662  pages.  The  editor  refers,  in  the 
preface,  to  the  loss  which  he  and  the  profession  generally  have 
sustained  in  the  death  of  two  of  the  associate  editors  since  the 
publication  of  the  last  volume,  viz.,  Dr.  Norman  Kerr,  of  London, 
and  Dr.  J.  E.  Graham,  of  Toronto.  This  volume  embraces  nearly 
all  of  the  specialties — otology,  laryngology,  ophthalmology,  neur- 
ology, pediatrics,  obstetrics  and  therapeutics. 

The  late  Dr.  Kerr  has  given  us  the  advantage  of  his  experience 
in  elaborating  the  excellent  article  on  Morphinomania  con- 
tributed by  the  editor.  Of  special  interest  to  those  who  have 
the  care  of  infants  in  their  charge  is  the  article  entitled  "  Nurs- 
ing and  Artificial  Feeding,"  written  by  Dr.  Holt  and  Dr.  Fetra, 
of  New  York.  Some  of  the  most  important  diseases  of  the  lungs 
are  included  in  this  volume.  Pleurisy  and  various  affections  in- 
volving the  pleural  cavities  are  treated  thoroughly  and  concisely 
by  Dr.  Mcrhedran,  of  Toronto.  The  instructive  articles  on 
"Catarrhal  Pneumonia"  and  "Lobar  Pneumonia"  are  respec- 
tively written  by  Dr.  Solomon  Solis-Cohen  and  Dr.  Thomas  <1. 
Ashton,  of  Philadelphia.  The  specialties  have  had  full  justice 
done  them  by  the  various  contributors,  and  the  practicing  phy- 
sician will  obtain  useful  aid  in  the  treatment  of  affections  of 
the  eye,  ear  and  throat. 

Short  Papers  on  Nursing  Subjects.     By  L.  L.  Dock.     (New  York: 
J/.  Louise  Longeway,  Publisher,  1900.) 

This  modest  little  pamphlet  of  57  pages  contains  four  short 
sketches  which  are  of  peculiar  interest  to  nurses.  "A  Pilgrimage 
to  Kaiserswerth  "  gives  an  interesting  account  of  a  visit  to  the 
scene  of  the  labors  of  Pastor  Fliedner,  with  a  description  of  the 
present  condition  of  the  old  mother-house.  The  tale  is  attrac- 
tively told  and  is  interesting  to  all,  whether  nurses  or  otherwise. 

"  Nursing  Organizations  in  Germany  and  England  "  presents 
very  clearly  the  differences  which  exist  between  English  and 
German  methods  of  nursing.  In  Germany  everything  is  arranged 
according  to  law.  and  little  scope  exists  for  individual  or  inde- 
pendent action.  In  England  there  is  more  freedom  and  greater 
flexibility  in  the  organization  of  nursing.  The  writer's  per- 
sonality is  displayed  in  her  references  to  the  English  pension 
fund,  which    seems   to   her   to   be    the   sum    of   all    abominations 

instead  of  a  benevolent    scheme   to  help  improvident    "ses  to 

put  by  something  for  old  age. 

"The  Nurses'  Settlement  in  New  York"  is  an  extremelj  in 
teresting  and  readable  account  of  philanthropic  effort.  I'  fails 
to  give  a  very  definite  notion  of  what  is  actually  accomplished 
I  y  this  and  similar  settlements.  It  is  hardly  worth  while  for 
nurses  to  live  among  the  poor  just  for  the  sake  of  living  among 
them  or  in  order  to  show  that  they  can  so  live  surrounded  by 
similar  discomforts.  If  the  life  of  a  nurse  in  the  slums  tends 
to  relieve  the  condition  of  the  poor  or  to  make  their  lot  one 
whit  less  hard,  there  would  seem  to  be  some  good 
such  acts  of  self-renunciation   on  the  part  of  nurses.     If.   how- 


ever, life  in  the  slums  is  merely  to  demonstrate  that  nurses  can 
live  among  the  poor,  the  outcome  would  seem  to  be  wholly 
incommensurate  with  the  output  of  effort  and  self-sacrifice. 

The  booklet  represents  the  views  of  a  very  earnest  and  faith- 
ful worker  in  training-schools,  among  nurses  and  among  the 
poor,  and  deserves  to  be  read  by  all  who  ate  interested  in  the 
work  of  nurses. 

Embryochemieal   Studies.     By    1'.   A.   Levene.     (Archives  of  Neu- 
rology  mni  Psychopathology,  II  (1899),  p.  557.) 

The  article  gives  an  account  of  the  first  of  a  series  of  re- 
searches which  will  have  for  their  object  the  study  of  the 
changes  in  the  chemical  distribution  of  nitrogen  and  phosphorus 
in  the  fertilized  egg  as  development  proceeds.  The  material 
used  was  the  egg  of  the  codfish,  and  this  was  examined  in  four 
stages:  unfertilized,  24  hours  after  fertilization,  11  days  after 
fertilization,  and  20  days  after  fertilization.  In  each  case  the 
material  was  analyzed  as  follows: 

The  material  was  dried  at  105°,  extracted  with  very  dilute 
hydrochloric  acid  and  phosphotungstic  acid  added  in  excess. 
The  nitrogen  of  the  precipitate  and  residue  was  then  determined 
as  nitrogen  of  proteids  and  bases. 

A  second  portion  of  the  dried  material  was  extracted  in  turn 
with  boiling  alcohol,  ether,  alcohol,  boiling  water  acidified  with 
acetic  acid  and  cold  water,  and  the  nitrogen  determined  in  the 
residue  as  nitrogen  of  total  proteids. 

A  portion  of  eggs  was  extracted  with  cold  and  hot  alcohol, 
cold  and  hot  ether,  and  dried  at  105°.  In  a  weighed  portion  of 
this  material  the  nuclein  bases  were  extracted  with  sulphuric 
acid  and  weighed  as  silver  compounds,  while  a  second  portion 
of  the  same  material  was  submitted  to  the  prolonged  action  of 
pepsin-hydrochloric  acid  and  the  undissolved  portion  weighed  as 
nuclein. 

It  will  be  seen  that  the  analytical  results  thus  obtained  furnish 
the  data  for  calculating  any  changes  that  occur  in  the  quanti- 
ties of  amido  acids,  proteids,  nuclein  bases  or  nucleoproteids  as 
the  development  of  the  egg  proceeds.  While  the  author  feels 
that  it  would  be  premature  to  draw  any  broad  conclusions  from 
the  data  thus  far  obtained,  the  results  point  strongly  to  the  con- 
clusion that  in  the  course  of  development  the  processes  of  syn- 
thesis are  preceded  by  those  of  decomposition.  In  the  first  stage 
after  fertilization  the  proteids  diminish  in  quantity  and  basic 
nitrogenous  substances  are  formed  at  their  expense.  Later  the 
basic  substances  decrease  in  quantity  and  the  proteids  increase. 
The  combined  proteids  (nucleoproteids)  and  mineral  substances 
greatly  increase  in  the  course  of  growth. 

A  continuation  of  this  work  should  bring  to  light  matters  that 
are  of  interest. 

On  the  Absorption  of  Proteids.     By  P.  A.  Levene  and   I.  Levin. 
(Archives  of  Neurology  and  Psychopathology,  II  (1899),  p.  553.) 

While  it  has  been  generally  conceded  thai  the  products  of 
proteid  digestion  are  taken  directly  from  the  digestive  tract  into 
the  blood  and  thus  find  their  way  to  the  other  tissues,  the 
recent  work  of  Asher  led  him  to  believe  that  the  prevailing 
view  is  based  on  inconclusive  experimental  evidence  and  that 
the  principal   path  of  absorption   is  the   lymphatic  system. 

Tn  order  to  test  the  correctness  of  Asher's  statement,  the 
authors  performed  a  series  of  experiments  upon  dogs  in  which 
carefully  prepared  iodoproteid  was  ingested,  thus  adopting  con- 
ditions which  permit  a  clear  differentiation  of  the  proteid  in- 
gested from  the  tissue  proteids.  The  ingestions  were  made 
variously  in  the  large  intestine  and  colon,  in  the  small  intestine 
and  along  the  entire  digestive  tract,  and  the  lymph  was  collected 
from  the  thoracic  duct  from  one  to  seven  hours  after  the  in- 
gestion; yet  iii  no  instance  could  iodoproteid  he  shown  in  the 
lymph.    The  experiments  are  very  conclusive  in   showing  that 

the  lymph   is  not    a    path   of  absorption  of  the   iodoproteids. 
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The  Chemical  Relationship  of  Colloid,  Mucoid  and  Amyloid  Sub- 
stances. By  P.  A.  Levexe.  {Archives  of  Neurology  and  Psy- 
chopathology,  II  (1899),  p.  571.) 

The  very  remarkable  work  of  Schmiedeberg  showed  that  the 
chondroi'tin-sulphurie  acid  of  the  cartilage  is  capable  by  hydrol- 
ysis of  producing  chondrosin,  glycuronic  acid  and  glucosamine; 
and  it  has  since  been  found  that  chrondroitin-sulphuric  acid 
exists  in  some  form  of  combination  in  the  amyloid  substance — 

C,8H„NO,4  +  3H,0=C„H„NO„  +  3CH3.COOH 
ehondro'itin  chondrosin 

C1„H.11N01,  +  HaO  =(CHOH)J<p°°)H  +  C6Hn06.NH3 
chrondrosin  glycuronic  acid        glucosamine. 

Levene  new  finds  that  tendomucin  is  a  combination  of  a  pro- 
teid  with  a  nitrogenous  ethereal  sulphuric  acid  very  similar  to 
chrondroitin-sulphuric  acid  since  it  yields  chrondrosin  and  that 
submaxillary  mucin,  as  well  as  colloid  of  a  colloidal  carcinoma, 
contains  very  similar  or  identical  ethereal  sulphuric  acids  in 
combination.  The  work  points  very  clearly  to  the  conclusion 
that  colloid,  mucoid  and  amyloid  substances  are  similarly  con- 
stituted. 
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GENERAL  STATEMENT. 

The  Medical  Department  of  the  Johns  Hopkins  University  was  opened  for  the  instruction  of  students  October,  1893.  This  School  of  Medicine  Is  an  in- 
tegral and  coordinate  part  of  the  Johns  Hopkins  University,  and  it  also  derives  great  advantages  from  its  close  affiliation  with  the  Johns  Hopkins  Hos- 
pital. The  required  period  of  study  for  the  degree  of  Doctor  of  Medicine  is  four  years.  The  academic  year  begins  on  the  first  of  October  and  ends  the 
middle  of  June,  with  short  recesses  at  Christmas  and  Easter.    Men  and  women  are  admitted  upon  the  same  terms. 

In  the  methods  of  instruction  especial  emphasis  is  laid  upon  practical  work  in  the  Laboratories  and  in  the  Dispensary  and  Wards  of  the  Hospital 
While  the  aim  of  the  School  is  primarily  to  train  practitioners  of  medicine  and  surgery,  it  is  recognized  that  the  medical  art  should  rest  upon  a  suitable 
preliminary  education  and  upon  thorough  training  in  the  medical  sciences.  The  first  two  years  of  the  course  are  devoted  mainly  to  practical  work,  com- 
bined with  demonstrations,  recitations  and,  when  deemed  necessary,  lectures,  in  the  Laboratories  of  Anatomy,  Physiology  Physiological  Chemistry 
Pharmacology  and  Toxicology,  Pathology  and  Bacteriology.  During  ,he  last  two  years  the  student  is  given  abundant  opportunity  for  the  personal  study 
of  cases  of  disease,  his  time  being  spent  largely  in  the  Hospital  Wards  and  Dispensary  and  in  the  Clinical  Laboratories.  Especially  advantageous  for 
thorough  clinical  training  are  the  arrangements  by  which  the  students,  divided  into  groups,  engage  in  practical  work  in  the  Dispensary,  and  throughout 
the  fourth  year  serve  as  clinical  clerks  and  surgical  dressers  In  the  wards  of  the  Hospital. 

REQUIREMENTS  FOR  ADMISSION. 

As  candidates  for  the  degree  of  Doctor  of  Medicine  the  school   receives: 

1.  Those  who  have  satisfactorily  completed  the  Chemical-Biological  course  which  leads  to  the  A.  B.  degree  In  this  university. 

2.  Graduates  of  approved  colleges  or  scientific  schools  who  can  furnish  evidence:  (a)  That  they  have  acquaintance  with  Latin  and  a  good  reading 
knowledge  of  French  and  German:  (b)  That  they  have  such  knowledge  of  physics,  chemistry,  and  biology  as  is  imparted  by  the  regular  minor  courses  given 
in  these  subjects  in  this  university. 

The  phrase  "a  minor  course,"  as  here  employed,  means  a  course  that  requires  a  year  for  its  completion.  In  physics,  four  class-room  exercises  and 
three  hours  a  week  In  the  laboratory  are  required;  in  chemistry  and  biology,  four  class-room  exercises  and  five  hours  a  week  in  the  laboratory  in  each 
subject. 

3.  Those  who  give  evidence  by  examination  that  they  possess  the  general  education  implied  by  a  degree  in  arts  or  in  science  from  an  approved 
college  or  scientific  school,  and  the  knowledge  of  French,  German,  Latin,  physics,  chemistry,  and  biology  above  indicated. 

Applicants  for  admission  will  receive  blanks  to  be  filled  out  relating  to  their  previous  courses  of  study. 

They  are  required  to  furnish  certificates  from  officers  of  the  college  or  scientific  schools  where  they  have  studied,  as  to  the  courses  pursued  in  physics, 
chemistry  and  biology.  If  such  certificates  are  satisfactory,  no  examination  In  these  subjects  will  be  required  from  those  who  possess  a  degree  in  arts  or 
science  from  an  approved  college  or  scientific  school. 

Candidates  who  have  not  received  a  degree  in  arts  or  in  science  from  an  approved  college  or  scientific  school  will  be  required  (1)  to  pass,  at  the 
beginning  of  the  session  in  October,  the  matriculation  examination  for  admission  to  the  collegiate  department  of  the  Johns  Hopkins  University.  (2)  then 
to  pass  examinations  equivalent  to  those  taken  by  students  completing  the  Chemical-Biological  course  which  leads  to  the  A.  B.  degree  in  this  University, 
and  (3)  to  furnish  satisfactory  certificates  that  they  have  had  the  requisite  laboratory  training  as  specified  above.  It  is  expected  that  only  in  very  rare 
Instances  will  applicants  who  do  not  possess  a  degree  in  arts  or  science  be  able  to  meet  these  requirements  for  admission. 

Hearers  and  special  workers,  not  candidates  for  a  degree,   will  be  received  at  the  discretion  of  the  Faculty. 

ADMISSION  TO  ADVANCED  STANDING. 
Applicants  for  admission  to  advanced  standing  must  furnish  evidence  (1)  that  the  foregoing  terms  of  admission  as  regards  preliminary  training  have 
been  fulfilled,   (2)  that  courses  equivalent  in  kind  and  amount  to  those  given  here,  preceding  that  year  of  the  course  for  admission  to  which  application 
is  made,   have  been  satisfactorily   completed,  and  (3)  must  pass  examinations  at  the  beginning  of  the  session  In  October  In  all  the  subjects  that  have  been 
already  pursued  by  the  class  to  which  admission  is  sought.    Certificates  of  standing  elsewhere  cannot  be  accepted  in  place  of  these  examinations. 

SPECIAL  COURSES  FOR  GRADUATES  IN   MEDICINE. 

Since  the  opening  of  the  Johns  Hopkins  Hospital  In  1889,  courses  of  instruction  have  been  offered  to  graduates  In  medicine.  The  attendance  upon 
these  courses  has  steadily  increased  with  each  succeeding  year  and  Indicates  gratifying  appreciation  of  the  special  advantages  here  afforded.  With  the 
completed  organization  of  the  Medical  School.  It  was  found  necessary  to  give  the  courses  Intended  especially  for  physicians  at  a  later  period  of  the 
academic  year  than  that  hitherto  selected.  It  is.  however,  believed  that  the  period  now  chosen  for  this  purpose  Is  more  convenient  for  the  majority  of 
hose  desiring  to  take  the  courses  than  the  former  one.  The  special  courses  of  Instruction  for  graduates  In  medicine  are  now  given  annually  during  the 
months  of  May  and  June.  During  April  there  is  a  preliminary  course  In  Normal  Histology.  These  courses  are  In  Pathology.  Bacteriology,  Clinical  Micro- 
scopy, General  Medicine.  Surgery,  Gynecology,  Dermatology,  Diseases  of  Children,  Diseases  of  the  Nervous  System.  Genito-Urinary  Diseases.  Laryngology 
and  Rhlnology.  and  Ophthalmology  and  Otology.  The  instruction  Is  Intended  to  meet  the  requirements  of  practitioners  of  medicine,  and  Is  almost  wholly 
of  a  practical  character.  It  includes  laboratory  courses,  demonstrations,  bedside  teaching,  and  clinical  Instruction  In  the  wards,  dispensary,  amphitheatre, 
and  operating-rooms  of  th~  Hospital.  These  courses  are  open  to  those  who  have  taken  a  medical  degree  and  who  give  evidence  satisfactory  to  the 
several  instructors  that  they  are  prepared  to  profit  by  the  opportunities  here  offered.  The  number  of  students  who  can  he  accommodated  in  some  of  the 
practical  courses  is  necessarily  limited.    For  these  the  places  arc  assigned  according  to  the  date  of  application. 

During  October  a  select  number  of  physicians  will  be  admitted  to  a  special  class  for  the  study  of  the  Important  tropical  diseases  met  with  In  this 
region. 

The  Annual  Announcement  and  Catalogue  will  be  sent  upon  application.    Inquiries  should  be  addressed  to  the 
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Acute  Nephritis  in  Typhoid  Fever.    By  William  Osler,  M.  D. 
Report  in  Gynecology. 

The  Gynecological  Operating  Room.    By  Howard  A.  Kelly,  M.  D. 

The  Laparotomies  performed  from  October  16,  1889,  to  March  3,  1890.  By 
Howard  A.  Kelly,  M.  D.,  and  Hunter  Robb,  M.  D. 

The  Report  of  the  Autopsies  in  Two  Cases  Dying  in  the  Gynecological 
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Carcinoma  of  the  Cervix  Uteri  In  the  Negress.    By  J.  W.  Williams,  M.  D. 
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Kolpo-Ureterotomy.    Incision  of  the   Ureter   through    the   Vagina,    for  the 
treatment  of  Ureteral   Stricture;  Record  of  Deaths  following  Gyneco- 
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Report  in  Surgery,  I. 
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Report  in  Neurology,  I. 
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Cord.    By  Henry  M.  Thomas.  M.  D. 
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Ill      A  Review  of  the  Pathology  of  Superficial  Burns,  with  a  Contribution 
to  our  Knowledge  of  the  Pathological  Changes  in  the  Organs  in  cases 
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THEODOR  BILLROTH,  MUSICAL  AND  SURGICAL  PHILOSOPHER,    A  BIOGRAPHY  AND  A 
REVIEW  OF  HIS  WORK  ON  PSYCHOPHYSIOLOGICAL  APHORISMS  ON  MUSIC.1 


By  John  0.  IIemmeteh,  M.  D.,  Ph.  D., 

Professor  in  the  University  of  Maryland. 


In  the  following  paper  I  have  attempted  a  sketch  of  the 
life  and  work  of  a  man  who  represents  one  of  the  most  schol- 
arly, versatile  and  inspiring  characters  in  the  history  of  Ger- 
man medicine;  an  investigator  who  accomplished  and 
perfected  achievements  of  enduring  excellence  in  two  arts, 
widely  divergent — Music  and  Surgery;  or,  to  state  it  in 
broader  terms,  in  Biology  and  Medicine  as  well  as  in  the 
Psychology  of  Music.  For  facts  here  narrated  I  have  drawn 
largely  from  the  various  obituary  notices  and  necrologies  in 
German  journals,  and,  for  the  second  portion,  from  the  in- 
troductory chapters  to  Billroth's  book  entitled  "Wer  ist 
musikalisch?"  or  "  Psycho-Physiologische  Aphorismen  fiber 
die  Musik." 

Biography. 
Christian  Albert  Theodor  Billroth  was  born  on  the  26th 
day  of  April,  1829,  in  Bergen,  on  the  beautiful  island  of 


1  Head  before  the  Johns  Hopkins  Hospital  Historical  Club. 


Iliigen.  Here,  in  the  midst  of  a  happy  family,  and  sub- 
jected to  various  intellectual  influences,  he  spent  his  youth. 
After  leaving  the  gymnasium  he  studied  at  the  universities  of 
Greifswald,  Gottingen  and  Berlin,  and  in  1852  received  the 
degree  of  Doctor  of  Medicine  at  the  last-named  institution. 
His  graduating  thesis  on  this  occasion  was  entitled  "  De 
natura  et  causa  pulmonum  aifectionis,  quaa  nervo  utroque 
vago  dissecto  exoritur,"  (Concerning  the  nature  and  cause  of 
a  pulmonary  affection  which  arises  from  section  of  the  vagus). 
It  was  thought  to  possess  unusual  merit  at  that  time. 

Billroth  had  become  so  conversant  with  all  branches  of 
medicine  during  his  university  studies  under  such  men  as 
Rudolf  Wagner,  Johannes  Miiller,  Lotze,  Sehonheim  and  von 
Graefe,  that  even  after  he  had  been  persuaded  by  von  Baum 
and  B.  Langenbeck  to  devote  himself  to  surgery,  he  did  ex- 
cellent work  not  only  within  the  limits  of  his  own  specialty, 
but  also  in  normal  and  pathological  histology,  physiology, 
and  general  pathology. 

To  broaden  his  views  he  journeyed  to  Vienna  and  Paris, 
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and  spent  some  time  at  the  universities  of  both  places.  In 
1853  he  received  an  appointment  as  assistant  to  B.  Langen- 
becfc  at  the  Eoyal  Clinic  of  the  Berlin  University. 

Under  this  great  master,  he  very  soon  acquired  the  art  of 
operating.  His  extraordinary  skill  in  this  direction  and 
ability  to  rapidly  comprehend  the  surrounding  conditions  of 
a  case,  together  with  his  decision  and  steadiness  of  character, 
proved  to  be  of  the  greatest  importance  to  him. 

In  1856  he  was  already  doing  good  work  as  Privat-Docent 
at  the  Berlin  University,  and  a  few  years  later  he  had  come 
to  be  regarded  as  the  most  prominent  of  the  younger  sur- 
geons of  Germany,  not  only  with  respect  to  his  operative 
activity,  but  also  on  account  of  his  work  as  an  investigator. 

In  1860  he  received  a  call  as  chief  professor  and  director 
of  the  surgical  clinic  in  the  University  of  Zurich.  This 
position  at  once  afforded  him  that  independence  of  action 
that  was  befitting  him.  Whereas  in  Berlin  he  had  to  attend 
to  the  diagnosis  and  treatment  of  disorders  following  surgi- 
cal operations,  and  could  only  satisfy  his  innate  yearning  for 
original  investigations  by  a  historical  and  histological  study  of 
the  rich  material  afforded  by  the  clinic,  he  now,  through  a 
continuous  study  of  the  sick,  could  opeu  up  paths  of  his 
own.  His  most  important  investigations  at  that  time  dealt 
with  septic  fever  and  accidental  wound  infections.  These 
studies  which  he  afterwards  continued  in  conjunction  with 
his  friend  Weber  and  later  on  at  Vienna,  effected  a  complete 
revolution  of  thought  with  respect  to  the  causes  and  nature 
of  these  conditions. 

His  "  General  Surgical  Pathology  and  Therapeutics,"  the 
first  edition  of  which  appeared  in  1863,  showed  him  to  be  an 
accomplished  teacher,  who  had  illuminated  with  new  ideas 
the  entire  field  of  surgical  pathology  and  therapeutics.  The 
work  defined  sharply  the  limits  of  knowledge  on  the  subject 
and  incited  many  others  to  independent  critical  study.  Writ- 
ten in  a  most,  attractive  and  fluent  style,  it  soon  displaced  all 
contemporaneous  works  and  appeared,  at  short  intervals,  in 
many  editions;  even  to  the  present  day  its  attractiveness  is 
undiminished.  The  publication  of  the  ninth  and  succeeding 
editions  was  entrusted  by  Billroth  to  his  pupil,  A.  von 
Winiwarter. 

The  best  evidence  of  the  great  success  of  this  work  is  the 
fact  that  it  has  been  translated  into  the  French,  English, 
Italian,  Spanish,  Hungarian,  Polish,  Russian,  Servian,  Croa- 
tian, and  Japanese  languages. 

Billroth  contributed,  moreover,  a  number  of  important 
articles  relating  to  various  branches  of  surgery,  to  the 
Archives  of  Clinical  Surgery,  the  editorship  of  which  he  had 
shared  with  Gurlt  ever  since  its  foundation  in  1860  by  B. 
Langenbeck.  He  also  stimulated  his  Zurich  pupils  to  many 
investigations  of  importance. 

When  at  the  death  of  Schuh  the  second  chair  for  surgery 
became  vacant,  Billroth  received  a  call  to  Vienna  from  the 
Medical  Faculty,  upon  the  determining  vote  of  Bokitansky, 
Briicke,  Skoda,  Oppolzer  and  Hebra. 

At  the  very  height  of  his  activity,  handsome  in  appear- 
ance, and  in  the  fullness  of  his  vigor,  he  accepted  the  chair, 


August  20,  1867.  Nor  was  it  without  difficulty  that  he 
finally  succeeded  in  organizing  his  clinic  somewhat  accord- 
ing to  his  own  notions,  and  the  most  necessary  buildings  and 
hygienic  arrangements,  as  well  as  other  indispensable  im- 
provements, were  accorded  to  him  only  step  by  step.  So 
great  indeed  was  the  opposition,  outspoken  and  covert,  with 
which  he  had  again  and  again  to  contend,  that  even  to  the 
last  he  did  not  succeed  in  obtaining,  as  he  had  long  hoped  he 
would,  either  an  up-to-date  clinic  with  modern  equipments, 
or  a  remodeling  of  the  entire  hall,  as  planned  by  himself. 

In  one  respect  he  could  claim  a  quick  and  decisive  victory. 
The  enthusiasm  and  love  of  those  who  attended  his  lectures, 
and  the  reverence  and  admiration  of- his  more  intimate  pupils 
were  his  from  the  beginning  to  the  end. 

A  fascinating  delivery,  coupled  with  great  fluency  of 
speech,  and  freedom  from  all  doctrinal  tenets,  attracted 
everyone  about  him.  Ideas  and  views  quite  new  to  his  pupils 
were  developed,  and  pathological  phenomena,  as  they  ap- 
peared at  the  sick  bed,  were  explained  in  the  light  of  the 
latest  physiological,  pathological-anatomical,  and  experi- 
mental-pathological discoveries.  The  soul  of  science  breathed 
life  into  his  teachings:  the  love  of  truth,  with  which  Bill- 
roth was  completely  saturated,  made  them  real.  Here  in  his 
new  sphere  of  duty,  he  inaugurated  that  restless  activity 
which  made  him  a  captive  for  his  last  twenty-seven  years  at 
the  Vienna  institution. 

"Per  aspera  ad  astra,"  and  "Durch  Klarheit  zur  Wahr- 
heit,"  these  were  the  standards  under  which  he  unfalteringly 
moved  on  from  victory  to  victory. 

Perhaps  his  greatest  contribution  belongs  to  the  domain  of 
practical  surgery.  Hardly  had  he  arrived  in  Vienna,  when 
he  began  to  compile  his  report  on  the  Surgical  Clinic  in 
Ziirich,  from  1860-1867,  which  was  followed  by  one  on  the 
Vienna  Surgical  Clinic  from  1869-1870,  and  finally  a  report 
on  the  latter  clinic  from  1871-1876,  together  with  another 
on  both  conjointly.  The  value  of  these  volumes,  which 
could  only  have  been  collated  at  the  expenditure  of  the 
greatest  of  industry  and  through  an  almost  infinite  capacity 
for  work,  is  due  not  merely  to  the  important  contributions  to 
practical  surgery  contained  in  them,  but  much  more  to  the 
fact  that  Billroth  for  the  first  time  presented  to  the  world  a 
complete  account  of  his  entire  experience. 

Collections  of  statistics  on  various  subjects  belonging  to 
medicine  and  even  surgery  had  existed  ere  this,  but  no  one 
before  Billroth  had  had  the  courage  to  appear  before  the 
tribunal  of  scientific  criticism  with  his  experience  in  its  en- 
tirety, including,  therefore,  that  of  an  unsuccessful,  as  well 
as  that  of  a  successful  character.  In  this  way  he  stimulated 
others,  and  caused  them  to  do  likewise.  The  generally  ac- 
cepted opinion  of  to-day  is  that  this  manner  of  utilizing  the 
statistical  method  in  surgery  is  the  correct  one. 

The  stirring  events  of  the  year  1870  carried  Billroth  along 
with  them.  He  felt  it  his  duty  to  proffer  his  assistance,  and 
he  did  so  generously,  both  at  Weissenburg  and  Mannheim. 
His  scientific  contributions  to  the  surgery  of  the  Franco- 
Prussian  War  are  to  be  found  in  the  magnificent  letters  re- 
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eeived  from  him  while  at  the  hospitals  Eor  the  wounded, 
which  form  the  worthiest  monument  of  Bilbroth's  activity  as 
a  military  surgeon. 

JSTo  sooner  had  he  returned  from  the  field  hospitals  than  he 
resumed  his  extended  investigations  concerning  the 
tive  forms  of  septic  cocci. 

At  the  close  of  the  year  1874  he  was  in  a  position  to  pre- 
sent to  the  wonderment  of  the  scientific  profession  the  re- 
sults of  his  experience  in  the  form  of  a  monograph. 

The  wealth  of  observational  data  stored  up  in  it,  and  the 
manifold  points  of  view  from  which  he  attempted  to  master 
numerous  problems  which  had  presented  themselves  during 
the  course  of  his  investigations,  together  with  those  magnifi- 
cent ideas  which  acted  as  the  precursors  of  demonstrable 
facts,  bear  witness  to  that  stupendous  and  ingenious  spirit  of 
investigation  which  impelled  Billroth  onward  with  unmerci- 
ful force,  and  caused  him  to  make  good  use  of  well-nigh  the 
last  minute  of  his  rather  scantily  portioned  existence.  Many 
and  many  a  night  he  would  remain  till  late  at  the  microscope 
and  study  his  specimens.  During  this  period  of  time,  as  we 
learn  from  Gussenbauer  (Xecrolog  fiber  Billroth).  Billroth 
worked  for  months  at  a  time  from  16  to  18  hours  a  day. 

Hardly  had  he  finished  this  stupendous  task,  when  he 
undertook  an  investigation  in  a  direction  apparently  remote 
from  his  immediate  profession.  He  gathered  information 
concerning  the  arrangement  and  character  of  medical  studies 
prevalent  at  the  universities  of  all  countries,  lie  took  an 
interest  in  this  subject  as  no  one  had  done  before  him.  The 
outcome  of  his  study  was  a  book,  "How  to  teach  and  study 
the  medical  sciences."  It  created  a  sensation  at  the  time 
being,  particularly  in  Austria.  It  aroused  much  opposition 
on  account  of  the  plain  truths  which  Billroth  unhesitatingly 
and  without  heed  of  possible  consequences  had  expressed  in 
it.  Although  many  of  his  opinions  may  be  now  considered 
as  rather  too  rigid,  his  book  is  stilt,  and  will  remain  for  some 
time  to  come,  a  veritable  treasure-house  of  the  grandest 
ideas.  His  views  have  been  accepted  as  the  most  practical 
dealing  with  the  organization  of  medical  instruction. 

Over  and  above  this  activity — so  extensive  as  to  have  alone 
furnished  ample  employment  to  even  an  exceptional  mind 
during  a  lifetime — he  wrote  a  long  series  of  essays  and  papers 
in  which  he  clearly  defines  his  position  with  respect  to  every- 
thing of  an  important  nature  evolved  within  the  department 
of  surgery  and  pathology  during  the  course  of  many  years. 

His  monographs  on  wounds  and  their  treatment,  on 
scrofula  and  tuberculosis,  and  on  diseases  of  the  ma 
gland,  contained  in  the  joint  treatise  on  surgery  by  von 
Pitha  and  Billroth  and  in  Die  Deutsche  Chirurgie,  are 
graphic  models  of  lasting  value,  and  everywhere  mark  the 
expert  clinician  and  physician. 

His  historical  and  critical  studies  on  matters  relal 
the  transportation  of  the  sick  and  wounded,  on  nursing  as 
practiced  at  home  and  in  the  hospital,  show  the  lively  inter- 
est he  took  in  everything  which  was  intimately  connected 
with  the  cure  of  his  patients. 

Even  during  the  last  years  of  his  life,  when  illness 


to  annoy  him,  with  constantly  increasing  intensity,  lie  man- 
aged to  keep  himself  thoroughly  informed  on  all  new  dis- 
coveries in  the  spheres  of  surgery  and  pathology,  and  en- 
larged and  supplemented  them  out  of  the  rich  fund  of  his 
own  experience. 

Many  an  idea  which  he  has  embodied  in  his  treatise  on  the 
"Reciprocal  Influence  of  Living  Plant  and  Animal  Cells," 
published  in  1890,  may  be  expected  after  thorough  investi- 
gation to  develop  into  facts  of  lasting  utility. 

At  the  inauguration  of  the  Building  of  the  Koyal  and  Im- 
perial Society  of  Physicians,  Billroth  made  use  of  the  occa- 
sion to  summarize  his  entire  experience  on  the  treatment  of 
aneurisms,  and  discuss  the  relative  values  of  the  various 
methods  suggested. 

Over  and  above  all  his  very  numerous  publications,  which 
show  Billroth  to  have  been  one  of  the  most  productive  and 
influential  medical  authors  of  the  present  century,  he  took 
upon  himself  an  immense  amount  of  the  work  involved  in  the 
editing  of  the  Treatise  on  Surgery  by  Pitha-Billroth,  of  Die 
Deutsche  Chirurgie  by  Billroth-Liicke,  of  the  Archives  of 
Clinical  Surgery  by  von  Langenbeck. 

From  Gussenbauer"  we  learn  of  still  another  treasure  which 
Billroth  has  stored  up  in  the  course  of  decades.  This  work 
has  not  as  yet  been  made  public;  only  those  who  attended  his 
lectures  and  his  intimate  pupils  have  had  from  time  to  time 
an  opportunity  to  get  a  look  at  it,  and  appreciate  what  Bill- 
roth was  doing  in  behalf  of  science  at  the  cost  of  immense 
labor  and  a  large  expenditure  of  his  own  money. 

I  have  reference  to  his  collection  of  illustrations  of  dis- 
eases of  rare  occurrence,  executed  under  his  direction  by  cele- 
brated artists.  His  long-conceived  plan  had  been  to  incorpo- 
rate this  collection  in  a  comprehensive  w-ork  on  special  sur- 
gical pathology.  It  was  not  his  good  fortune  to  carry  out 
this  magnificent  idea.  His  bodily  powers  did  not  suffice  to- 
wards the  end  to  keep  pace  with  the  onward  movement  of 
his  indomitable  intellect. 

And  what  did  not  Billroth  accomplish  as  an  operator! 
Unequaled  on  the  technical  side  of  his  art.  and  urged  on  by 
the  noblest  sympathy  with  the  sick  to  help  where  others  had 
failed  to  do  so,  he  strove  to  extend  the  boundaries  id'  practi- 
cal surgery,  and  succeeded  as  no  one  before  him  had  done. 

Experimental  studies  on  animals  were  first  carried  out, 
and  not  until  the  results  of  these,  supported  by  all  existing 
knowledge  of  the  human  body  made  the  final  outcome  of  the 
well-conceived  operation  promise  more  than  a  probability  of 

success,  did  he  proceed  to  the  rescue  of  the  otherwise  d I. 

His  resection  of  the  esophagus  was  followed  by  Ids  extirpation 
of  the  larynx;  these  led  to  resections  of  the  stomach  and  in- 
testines and  finally  to  extended  innovations  in  the  field  of 
intestinal  surgery,  the  limits  of  which  have  not  yet  been 
reached.  To  Billroth  belongs  the  honor  of  having  performed 
the  first  successful  extirpation  of  the  larynx,  as  well  as  the 
first  successful  resection  of  the  stomach. 

As  a  teacher  Billroth  stands  preeminent,  for  while  train: 


'Gussenbauer,  loc.  cit. 
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ing  hi8  numerous  pupils  in  the  ways  of  thinking,  which  his 
experience  had  taught  him  to  he  the  best,  he  constantly  in- 
cited them  to  undertakings  of  their  own,  and  was  ever  ready 
to  place  at  their  disposal  all  the  wealth  of  his  own  far-reach- 
ing knowledge.  The  force  of  his  own  brilliant  example,  and 
a  certain  subtle  ability  which  he  possessed  of  discerning  the 
individual  traits  of  each  one,  rendered  his  influence  over  his 
pupils  all-powerful.  Any  one  who  had  within  him  a  genuine 
striving  after  progress  was  welcomed  by  Billroth. 

In  addition  he  seemed  to  have  the  rare  power  of  forming 
a  just  estimate  of  differences  of  character.  So  unprejudiced 
and  loving  was  his  heart,  so  comprehensive  his  intellect,  that 
he  was  capable  of  attracting  to  himself  even  those  of  unlike 
aims  and  wishes.  Billroth's  enthusiasm  and  energy  of  mind 
live  again  and  flourish  in  his  pupils. 

And  finally,  what  was  he  not  as  a  man!  Although  com- 
ing from  a  family  in  which  sickness  had  found  an  abode, 
nature  nevertheless  had  amply  endowed  him  with  comeliness 
and  strength  of  body  and  at  the  same  time  had  equipped 
him  so  richly  with  sterling  qualities  of  mind  and  heart, 
such  as  are  not  likely  to  be  soon  found  united  again  in  one 
individual.  By  means  of  strict,  even  unrelenting,  education 
of  self,  he  developed  into  that  ideal  model  as  he  appeared  to 
his  pupils  even  to  the  end  of  his  days. 

He  was  a  homogeneous  whole,  not  one-sided,  as  is  wont  to 
be  the  case  with  so  many  professional  men.  His  excellent 
musical  capabilities  were  used  to  advantage  and  developed  to 
such  an  extent  that  indeed,  up  to  the  very  end,  he  obtained 
solace  from  this  source  whenever  the  grave  and  onerous 
duties  of  the  surgeon  threatened  to  oppress  him.  In  com- 
prehension and  critical  estimation  of  the  masterpieces  of  the 
art,  he  could  hold  his  own  with  the  most  famous  artists  and 
professional  critics. 

Wherever  Billroth  happened  to  be,  he  kept  himself  in  close 
touch  with  men  of  prominence  in  their  various  callings;  in 
this  way  he  preserved  himself  from  a  narrow  view  of  life  and 
its  phenomena,  and  ever  maintained  an  active  interest  in 
everything  that  concerns  the  beautiful,  true  and  good. 

Nor  was  Billroth  averse  to  the  ordinary  pleasures  of  life, 
considering  them  a  necessary  means  of  diversion  for  the  mind. 
The  decorations  of  his  home,  that  magnificent  Villa  Billroth 
on  one  of  the  most  beautiful  spots  on  the  Wolfgang  Lake, 
were  prompted  by  his  own  taste  for  the  beautiful,  and  a  de- 
sire to  make  his  own,  as  well  as  the  lives  of  those  around 
him,  as  agreeable  as  possible. 

Billroth  may  be  certainly  said  to  have  been  singularly 
rich  in  true  happiness  and  honors  of  all  kinds.  Happily 
married  in  1858  to  Christel  Michaelis,  his  domestic  life  was 
not  without  its  trials  and  tribulations.  His  son  died  in 
Zurich,  his  daughter  in  Vienna.  To  his  three  remaining 
daughters  he  transferred  all  his  fatherly  love  and  care. 

Among  his  personal  friends  and  intimates  were  numbered 
members  of  many  prominent  families  both  in  and  outside  of 
Vienna.  To  his  numerous  pupils  whom  he  constantly  as- 
sisted with  his  fatherly  advice,  and  to  whom,  when  in  need, 
he  ofttimes  lent  a  helping  hand,  he  proffered  the  hospitality 


of  his  house.  And  here,  within  the  circle  of  his  family,  Bill- 
roth disclosed  the  real  man,  possessed  of  all  the  truly  magnifi- 
cent qualities  of  mind  and  heart. 

These  very  qualities,  combined  with  a  refined  artistic  in- 
stinct, chained  him  to  Vienna,  the  city  of  the  musical  muse. 
Here  he  very  soon  felt  at  home;  he  became  an  Austrian  and 
a  warm  patriot.  His  Austrian  patriotism  compelled  him,  a 
man  from  the  North,  twice  to  decline  honorable  calls  to 
prominent  universities  of  United  Germany.  In  the  year 
1872  the  University  of  Strassburg,  which,  during  its  reor- 
ganization, was  richly  endowed,  offered  him  a  professorship. 
After  the  departure  of  Jiinkens  from  Berlin,  he  received  a 
call  to  the  Charite  Hospital,  but  again  declined.  And  even 
when  Langenbeck  himself,  on  his  retirement  from  the  most 
important  surgical  chair  of  the  German  Empire,  declared 
Billroth  to  be  his  most  worthy  successor,  the  latter  could  not 
decide  to  return  to  his  fatherland.  He  had  found  his  home 
in  Austria;  he  remained  at  the  Vienna  University.  His  only 
immediate  reward  was  the  grateful  cheering  of  the  Vienna 
students. 

Proofs  of  his  patriotism  still  remained  in  his  creations  of  a 
benevolent  character  in  Vienna.  The  Kudolfiner  Associa- 
tion, with  its  grand  hospital  in  Oberdobling,  and  the  building 
of  the  Royal  and  Imperial  Society  of  Physicians  in  Vienna, 
are  his  works.  Only  a  Billroth  could  have  accomplished  this 
work. 

He  was  the  recipient  of  a  large  number  of  decorations  and 
distinctions  from  his  own  and  foreign  governments,  as  well 
as  from  many  learned  societies.  Among  the  former  he  pos- 
sessed the  Russian  Iron  Cross — conferred  for  display  of  ex- 
traordinary bravery  while  in  action  with  the  enemy.  As  re- 
gards American  Societies,  he  was  a  member  of  the  Academia 
Chirurgia,  of  Philadelphia;  the  Pathological  Society,  of  Saint 
Louis;  and  of  the  Societas  Chirurgica  Americana,  of  Wash- 
ington. 

Such  was  Billroth!  This  man  won  the  hearts  of  all  who 
knew  him.  He  was  honored  and  revered  in  numerous  for- 
eign countries,  wherever  the  fame  of  his  deeds  had  pene- 
trated. Nor  is  he  forgotten  after  death.  The  imperial 
capital  assigned  a  grave  of  honor  to  him,  and  countless  was 
the  human  throng  which  followed  his  hearse  in  deep  sorrow 
for  the  man  and  for  the  scientist.  His  works  and  his  fame 
among  men  still  live  and  will  live  after  him. 

The  circumstances  under  which  Billroth's  book  "  Wer  ist 
Musikalisch"  came  to  be  written  are  stated  in  the  following 
introduction  written  by  his  musical  friend  Ed.  Hanslick: 

Billroth  at  an  early  age  gave  evidence  of  love  and  talent 
for  music,  which,  as  he  himself  always  insisted,  was  hered- 
itary. His  grandmother,  Frau  Wilckens,  nee  Willich,  filled 
an  engagement  at  the  Berlin  Opera  House  as  soprano,  along- 
side of  the  then  famous  tenor  Eunicke — the  first  "  Florestan  " 
of  Berlin — was  also  the  grandfather  of  Billroth's  wife.  "  In 
this  way,"  so  wrote  Billroth  to  Hanslick,  "  I  am  truly  a  child 
of  Music  and  the  stage."  When  a  boy  he  expressed  the 
earnest  wish  to  devote  himself  entirely  to  music,  but  his  in- 
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tention  was  thwarted  by  tin-  determined  opposition  of  his 
mother,  for  which,  however.  Inter  on  lie  was  deeply  grateful. 
Xot  that  this  vigorously  minded  and  cultured  woman  desired 
to  suppress  a  love  for  music  in  her  children;  unite  the  con- 
trary. There  is  still  a  letter  written  by  her  from  Bergen,  in 
which  she  reminds  Theodor  to  give  regular  piano  instruction 
to  his  younger  brother  punctually;  both  brothers  were  then 
studying  in  Berlin.  Music  remained  Billroth's  tried  and  be- 
loved companion  until  the  end  of  his  days.  During  the  years 
of  his  professorship  in  Zurich  a  string  quartet  met  at  regular 
intervals  at  his  house,  and  on  these  occasions  he  himself 
'  played  either  the  viola  or  second  violin.  He  also  wrote 
musical  criticisms  for  the  "  Ziiriche  Zeitung,"  and  exerted  an 
inspiring  influence  on  the  musical  life,  then  at  a  somewhat 
low  ehb,  in  that  city.  Being  not  only  a  good  performer  on 
the  violin  and  piano,  but  also  a  refined  connoisseur  and 
earnest  thinker  in  musical  matters,  he  felt  during  the  last 
years  of  his  life  an  ardent  desire  to  arrange,  clearly  outline, 
ami  write  down  his  views  concerning  music.  In  this  matter 
Hanslick  gladly  urged  him  on,  inasmuch  as  he,  through  his 
two-fold  position  of  expert  musician  and  trained  physiologist, 
appeared  to  be  unequally  fitted  to  throw  light  on  that  line  of 
demarcation  at  which  musical  effects  and  the  experience  of 
our  nervous  system  meet. 

Billroth's  work  progressed  bit  by  bit,  and  was  often  inter- 
rupted. He  only  succeeded  in  doing  consecutive  work  on  it. 
at  long  intervals,  during  his  vacations  in  St.  Gilgen  or  Ab- 
bazia.  During  the  summer  of  1888,  he  seems  for  the  first 
time  to  have  busied  himself  more  constantly  and  coherently 
with  his  musical  views.  At  that  time  he  wrote  from  St. 
Gilgen : 

Who  is  musical?  This  would  be  a  heading  for  you  for  an 
essay.  How  complicated  this  idea  is!  One  man  is  possessed  of 
especial  susceptibility  for  rhythm  (the  most  elementary  rhj^th- 
mical  principle  of  the  human  body  is  the  heart-beat);  another 
is  endowed  with  a  decided  talent  for  melody  (melody  cannot  be 
separated  from  rhythm;  the  articulation  of  the  human  body 
and  its  twofold  arrangement,  with  respect  to  a  horizontal  and 
a.  vertical  axis,  are  a  part  of  its  fundamental  formation);  a 
third  man  appears  to  be  musical  owing  to  an  outspoken  tech- 
nical and  mechanical  ability  (elementary  principle;  the  pleasure 
experienced  in  overcoming  difficulties  as  the  chief  result  of  an 
intensified  feeling  of  self-consciousness);  in  a  fourth,  music 
seems  to  be  the  expression  of  an  intense  exhibition  of  emotion 
as  displayed  in  dramatic  expression  (elementary  principle:  a 
desire  to  appear  to  be  of  as  much  importance  as  possible,  as 
seen,  for  example,  in  the  pheasant  when  he  strikes  a  wheel 
before  the  female);  in  another,  musical  talent  seems  to  be  the 
result  of  a  well-developed  faculty  for  the  retention  of  tone-com- 
binations and  rhythms;  again,  in  another,  music  means  a  predi- 
lection for  purely  sensuous  effects  on  the  auditory  sense,  etc. 
To  me  it  is  all  chaos.  It  pleases  me  to  deceive  myself  (that  is 
no  idle  dream  of  mine),  that  sometime  I  may  be  able  to  write 
something  sensible  concerning  matters  outside  of  my  profession; 
and  that  it  is  only  the  short  extent  of  my  vacations  that  pre- 
vents me  from  developing  within  me  some  mature  thoughts. 
I  like  to  think  this,  I  say,  although  I  am  well  aware  that  it  is 
a  delusion.  Similarly.  In  my  chosen  profession,  I  have  only 
given  the  incentive,  have  acted  only  as  pioneer  and  blaster;  as 
soon,  however,  as  the  ground  was  cleared,  the  road  made,  the 


blasting  done,  I  gladly  let  others  do  the  sowing  and  harvest   I  lie 
results, 

In  a  letter  of  September,  1890,  Billroth  again  refers  to  his 
undertaking: 

Your  kind  encouragement  has  finally  begun  to  bring  about 
a  realization  of  ideas  which  have  occupied  ray  mind  for 
years.  1  am  now  writing  an  essay:  Anatomical-physiological 
aphorisms  about  music.  Who  is  musical?  It  is  to  form  one 
of  a  number  of  essays  (which  1  think  of  publishing  together 
under  the  title  "  Reflections  of  an  Abirsee-promenader  ")  provid- 
ing that  they  turn  out  to  my  satisfaction.  At  present  matters 
are  beginning  to  swell  like  Faust's  poodle  behind  the  stove, 
and  I  am  afraid  that  the  book  will  represent  only  the  lucubra- 
tions of  a  vagrant  pedant.  It  supplies  me,  however,  with  a  fund 
el'  pleasure;  whether  it  will  do  this  for  others  is,  of  course,  a 
question  of  another  kind. 

One  year  later,  in  September,  1891,  Billroth  wrote  from 
St.  Gilgen: 

About  a  year  ago,  here  in  Abbazia,  I  wrote  a  fairly  large  manu- 
script— "  Aphorisms  on  the  anatomy  and  psycho-physiology  of 
musical  matters."  It  remained  untouched  for  a  whole  year; 
I  have  now  taken  it  up  again.  The  first  chapter,  "  Concerning 
rhythm  as  one  of  the  most  important  elementary  principles  of 
music,  and  one  most  intimately  connected  with  the  human 
organism,"  was  fairly  satisfactory  to  my  critical  judgment,  so 
that  I  made  a  fair  copy  of  it.  The  beginning  of  the  second 
chapter  also,  "  Concerning  the  relation  of  pitch  to  the  human 
organism,"  seemed  good.  But  after  that  consideration  other 
kinds  arose — speech,  song,  vowels,  harmonics.  I  began  to  ques- 
tion the  accuracy  of  some  of  my  statements.  This  led  me  to 
read  Helmholtz,  which  I  did  at  first  only  cursorily,  but  after 
taking  up  Landois'  book  on  "  Voices  of  Animals."  I  came  back 
again  to  the  former.  I  used  the  fourth  edition,  which  contains 
much  new  matter  as  compared  with  the  first  which  I  had 
studied  years  ago.  A  consideration  of  vowels,  harmonics, 
speech,  etc.,  brought  me  into  the  sphere  of  psychology — con- 
cerning the  evolution  of  speech  and  song  in  the  child — and  in 
this  way  to  Preyer's  highly  important,  somewhat  voluminous, 
but  nevertheless  interesting  treatise.  I  really  do  not  intend 
to  write  anj'thing  of  a  learned  nature,  but  wish  to  clear  away 
false  notions  about  such  matters  from  the  minds  of  amateurs. 
Is  the  process  of  composing  intimately  related  with  the  phe- 
nomena of  hallucinations  or  illusions?  This  forced  me  to  resort 
to  a  book  on  hallucinations,  sleep,  dreams,  etc.;  indeed,  it  led 
me  to  a  study  of  mental  diseases.  I  do  not  care  to  write  a  line 
which  might  convey  the  least  uncertainty  about  such  matters, 
nor  to  use  a  single  word  in  an  erroneous  or  equivocal  manner. 
.  .  .  Now  I  have  certainly  read  so  much  of  real  excellence,  that, 
for  the  present  at  least,  I  am  too  timid  to  look  at  my  manuscript. 
You  can  see  that  I  am  not  destined  to  become  a  popular  writer. 
1  readily  pass  over  inaccuracies  on  the  part  of  others  so  long 
as  the  authors  interest  me;  but  every  statement  of  my  own  I 
weigh  with  intense  seriousness.  Thus  my  contemplated  essay 
can  hardly  expect  to  ever  become  a  realization.  No  matter! 
If  such  a  work  is  ever  needed,  it  will  be  written  by  some  one 
else.  What  is  occupying  the  mind  of  one  person  at  any  given 
time  is  receiving  the  attention  of  hundreds  of  others. 

At  last,  November  21,  1891,  Billroth  sent  Hanslick  a  part 
of  his  essay  together  with  the  following  letter: 

Although  you  have  often  encouraged  me  to  commit  to  writing 
various  of  my  views  on  music,  expressed  in  conversation  at  one 
time  or  another,  it  is  with  some  feeling  of  anxiety  that  I  send 
the  enclosed  manuscript.     If  you  will  read  it  a1  your  convenience, 
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you  "ill  please  me  very  much.  I  have  written  down  these 
ideas  partly  because  I  wished  to  be  better  able  fo  form  an 
opinion  of  their  real  meaning,  and  partly  from  the  mere  pleasure 
of  producing  something.  But  I  do  not  intend,  at  least  for  a 
loug  time  to  come,  to  hand  them  over  to  publication.  While 
writing  1  have  kept  before  ray  mind  the  needs  of  a  fairly  edu- 
cated public,  but  have  earnestly  endeavored  to  avoid  medical  or 
philosophical  cant.  In  the  first  two  chapters  sent  you,  I  think 
that  everything  has  been  gone  over  which  might  be  designated 
as  '•  Musical  Physiology,"  or  "  The  Physiology  of  Things 
.Musical."  The  remainder  is  based  on  conventions.  But  inas- 
much as  convention  depends  on  the  psychology  of  the  human 
being  with  respect  to  his  position  as  to  social  or  gregarious 
animal  (fu<w  ffiafcrutov),  and  on  psycho-physiology — because  of 
the  inseparability  of  the  soul  and  body — the  following  portions 
of  this  work  may  be  considered  appropriate  so  far  as  regards 
the  main  title. 

It  is  interesting  to  observe  in  a  man  of  Billroth's  reputa- 
tion that  shy  modesty,  in  connection  with  his  work,  dis- 
played— in  various  letters  to  Hanslick — such  a  diffidence  as 
regards  his  knowledge  and  style.  It  must  have  been  a  fear 
lest  he  should  write  too  learnedly  or  as  a  pedant  that  in- 
duced him  at  first  to  prefix  to  a  number  of  chapters  music- 
ally humorous  headings,  viz.:  I.  Marcia  (like  a  march);  II. 
Allegro  serioso,  ma  non  troppo  (at  a  not  too  serious  gait): 
111.  Grave  (with  gravity);  IV.  Thema  con  variazioni  (theme 
and  variations);  V.  Serenata  (serenade);  VI.  Intermezzo  (in- 
terlude); VII.  Finale  tempo  giusto  (conclusion  at  a  good 
gait).  These  headings,  present  in  his  first  sketch,  he  after- 
wards changed.  The  title  "Who  is  musical?"  was  originally 
prefixed  only  to  the  last  chapter.  It  was  finally,  but  per- 
haps less  appropriately  on  account  of  its  limited  meaning, 
selected  as  a  title  for  the  entire  work. 

Shortly  after  Billroth's  death  at  Abbazia,  on  February  6, 
1894,  his  son-in-law,  Dr.  Otto  Gottleib,  brought  to  Hanslick 
the  somewhat  voluminous  manuscript  on  the  cover  of  which 
was  written  in  bold  script  the  following:  "  This  manuscript 
is  to  be  handed  to  my  dear  friend  Ed.  Hanslick,  to  be  disposed 
of  as  he  deems  fit. 

Abbazia,  February  3,  1894. 
Th.  Billroth." 

The  first  three  chapters  appeared  in  "  Die  Deutsche  Rund- 
schau"; the  complete  work  was  not  published  until  the  fall 
of  1895.  In  a  prefatory  note  Hanslick  says:  "  In  his  manu- 
script Billroth  designated  the  first  two  chapters  as  finished. 
The  later  ones  demanded  a  more  careful  revision  on  the  part 
of  the  editor  because  of  the  many  illegible  corrections,  sup- 
plementary remarks,  and  inserted  additions.  I  have  tried 
scrupulously  to  avoid  interfering  with  Billroth's  mode  of 
thought,  and  style,  and  have  therefore  confined  myself  to 
making  only  insignificant  changes  in  some  expressions  and 
in  removing  many  needless  repetitions. 

"  The  last  chapters,  although  not  so  polished  as  the  first 
ones  characterized  by  Billroth  as  'finished,'  are  not  less  im- 
portant and  rich  in  content;  in  fact,  they  possess  for  my  emo- 
tional sense  a  somewhat  unique,  and  indeed  a  greater  charm, 
owing  to  their  informal  freshness,  which  is  suggestive  of  a 
personal  discourse." 


Themes  from  "  Wer  ist  Musikalisch?"  or  Psycho- 
physiological Aphoeisms  on  Music. 

Billroth's  work  is  an  attempt  to  fill  a  gap  that  exists  in 
the  literature  of  acoustics,  and  of  esthetics.  Helmholtz,  in 
his  "  Sensations  of  Tone,"  attempted  to  connect  the  bounda- 
ries of  two  sciences — physical  and  physiological  acoustics  on 
the  one  side  and  esthetics  on  the  other — which,  although 
drawn  toward  each  other  by  many  natural  affinities,  had  be- 
fore his  time  remained  practically  distinct.  Works  on  physi- 
cal and  physiological  acoustics  are  by  no  means  rare,  and  of 
those  dealing  with  esthetics,  pure  and  simple,  there  is  an 
abundance.  Ed.  Hanslick,  has  ably  covered  the  ground  of 
musical  esthetics  in  his  book  "On  the  Beautiful  Music" 
(Ueber  das  musikalisch  Schone).  Billroth  makes  a  modest 
and  largely  successful  effort  to  construct  a  road  through  the 
almost  unknown  territory  of  the  purely  psychological  in 
music.  The  book,  as  edited  by  Ed.  Hanslick,  is  called  "  Wer 
ist  musikalisch?"  the  title  being  that  given  by  Billroth  to 
the  last  chapter  in  the  book,  and  designated  by  him  as  a 
sketch.  The  selection  does  not  seem  to  me  a  very  happy 
one,  inasmuch  as  the  title  by  no  means  represents  the  mat- 
ters treated  of  in  the  volume. 

The  book  contains  some  2.30  pages,  and  is  divided  into 
seven  chapters.  The  first  treats  of  rhythm,  an  essential  ele- 
ment in  music,  which  is  intimately  associated  with  our  or- 
ganism. Nearly  all  human  beings  and  many  animals  are 
agreeably  moved  by  repetition  of  rhythm.  Human  beings 
feel  induced  to  execute  similar  rhythmic  movements  with 
their  body,  particularly  with  the  head  and  hands.  This  may 
be  explained  on  the  ground  that  the  movement  felt  as  a 
rhythm  acts  upon  certain  properties  of  our  body,  which  are 
known  to  us  from  experience  and  to  which  we  are  accustomed 
by  practice  and  exercise,  so  that  the  perception  of  a  rhythm 
may  be  transformed  without  reflection  into  a  rhythmical 
movement. 

Rhythmic  movements  are  among  the  most  important  prop- 
erties of  our  body,  and  are  necessary  to  life.  Thus  for  in- 
stance, we  have  rhythmic  movements  of  respiration,  rhythmic 
movements  of  the  heart,  and  the  rhythm  which  we  are 
capable  of  imparting  to  our  voluntary  muscular  movements. 
It  is  probable  that  all  muscular  movements  of  the  body,  con- 
scious or  unconscious,  are  brought  about  by  a  summation  of 
numerous  infinitesimal  and  imperceptible  rhythms. 

The  psychic  contagiousness  or  power  to  cause  imitation 
which  rhythm  exercises  upon  human  beings  is  well  known. 
The  psycho-physiological  law  of  sympathetic  movements  and 
sympathetic  sensations  (Mitbewegung  und  Mitempfindung) 
has  such  a  wide  distribution  in  the  animal  world,  and  is  of 
such  eminent  significance  for  our  entire  social  and  ethical 
culture  that  it  gives  the  impression  of  a  fundamental  natural 
law  applying  to  all  organized  matter.  The  effect  exercised 
by  human  beings  upon  one  another  is  based  upon  it.  When 
Billroth  speaks  of  sympathetic  movements  and  sympathetic 
sensations  as  the  results  of  a  transference  of  psychic  and 
physical  rhythm,  he  has  mainly  in  view  the  transference  of  a 
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movement  or  sensation,  through  observation  by  the  senses. 
from  one  individual  to  another.  Speaking  purely  physiolog- 
ically, sympathetic  movement  is  often  used  to  describe  the 
transference  of  excitation  from  one  motor  nerve  to  another, 
and  sympathetic  sensation  would  mean  the  transference  Erom 
one  sensory  nerve  to  another.  This  latter  conception  has 
little  bearing  upon  Billroth*s  consideration  of  rhythm. 

It  would  lead  me  too  far  to  enter  upon  a  consideration  of 
the  powerful  soeial  consequences  of  sympathetic  movement 
and  sympathetic  sensation,  in  which  we  must,  according  to 
Billroth,  recognize  one  of  the  strongest  foundations  of  ethics. 
He  next  considers  the  tendency  to  appreciate  rhythmic 
movements  as  it  is  continuously  impressed  upon  us  by  ob- 
servation of  our  fellow  creatures,  men  and  animals.  In  an 
entertaining  manner  the  rhythms  of  the  movements  of  a 
horse  are  described.  The  walk  is  compared  to  the  Andante 
(2/4),  the  trot  to  the  Allegro  (2/4),  the  gallop  to  the  Allegro 
con  brio  (3/8),  with  a  1/16  up-beat  (AuftaM),  the  canter 
(Presto  2/4).  The  description  of  the  rhythms  in  the  walk 
of  hens  is  almost  comical,  while  the  recognition  of  those 
hidden  in  the  call  of  the  cuckoo,  of  the  quail,  and  of  the 
cock,  shows  an  analytic  and  careful  observer. 

Billroth  asserts  that  a  fundamental  condition  of  music. 
viz.:  the  more  or  less  conscious  ability  to  receive  and  appre- 
ciate rhythmic  movements,  must  be  innate  in  man  and  many 
animals.  This  question  is  intimately  associated  with  the 
problem  whether  the  aspects  of  time  and  space  are  also  in- 
nate with  us,  a  priori,  in  the  sense  of  Kant.  Billroth's  opin- 
ion is  that  these  capacities  are  born  in  us,  but  they  can  only 
become  conceptions  by  experience.  The  perception  of 
rhythmic  movements  occurs  with  varying  intensity  in  differ- 
ent individuals,  and  it  may  or  may  not  lead  to  sympathetic 
movements.  The  event  will  depend  upon  the  power  of  ob- 
servation and  experience  on  the  one  hand,  and,  on  the  other 
upon  the  greater  or  lesser  irritability  of  the  nervous  organs, 
and  also  upon  the  degree  to  which  excitation  can  be  trans- 
ferred from  the  tracts  of  special  sense  to  the  motor  paths. 
The  quicker  or  slower  propagation  of  nerve  excitation,  is  a 
quality  that  may  be  innate,  or  may  be  developed  by  custom. 
Every  one  has  noticed  the  difference  between  vivacious  and 
phlegmatic  temperaments.  Most  European  nations,  particu- 
larly the  Romance  South  Germanic,  and  South  Slavic  tribes. 
are  in  general  of  a  quick,  vivacious  disposition,  and  love  this 
temperament  in  other  men;  whereas  the  inhabitants  of  the 
North,  as  well  as  the  Oriental  nations,  have  a  quiet  tempera- 
ment, and  give  preference  to  this  also  in  other  people.  Of 
course  there  are  individual  exceptions.  Religion  and  custom 
in  certain  great  tribes  have  in  a  few  instances  idolized  the 
acquisition  of  the  greatest  possible  indifference  in  tempera- 
ment, including  not  only  the  suppression  of  every  individual 
emotion,  but  the  encouragement  of  the  greatest  possible  in- 
dependence from  surrounding  stimulations.  Similar  prin- 
ciples, according  to  Billroth,  constitute  the  highest  ideal  of 
human  perfection  in  the  education  of  the  English  nation. 
The  freest  and  the  most  perfect  individual  is  the  one  who 
can   appear   independent    of   all   external   influences,   like   a 


rock  in  a  stormy  sea.  To  bo  moved  or  to  show  emotion  under 
the  influence  of  environment  means  to  become  ridiculous; 
such  Billroth  eonceives  to  In-  the  four  of  English  custom. 
[nquisitiveness  ami  the  pleasure  caused  by  changes  in  the 
external  environments,  are  not  totally  excluded,  only  there 
must  be  no  expression  of  this  sensation.  This  is  an  Oriental 
trait.  Whilst  the  powerful  significance  of  such  innate  ami 
acquired  peculiarities  of  character  are  not  to  be  underesti- 
mated for  practical  life,  nevertheless,  so  far  as  the  apprecia- 
tion of  music  is  concerned,  such  men  are  wanting  in  the 
most  fundamental  requisite.  Individuals  who  have  no  per- 
ception of  joy  or  pleasure  resulting  from  sympathetic  sensa- 
tions or  sympathetic  movements,  and  in  whom  the  expression 
of  any  possible  joy  has  been  gradually  deadened  by  education, 
must  of  necessity  become  unmusical. 

It  is  a  commonly  accepted  view  among  the  laity  that  the 
feeling  for  rhythm  is  innate  in  every  man.  Billroth  dis- 
proves this  idea  by  a  number  of  statistics  from  Austrian  and 
Hungarian  regiments  indicating  that  in  some  regiments  there 
are  recruits,  amounting  to  2  per  cent  of  the  total  numher, 
who  never  learn  to  march  rhythmically.  These  men  are  not 
permitted  to  appear  in  the  parades,  or  are  transferred  to 
cavalry  regiments.  Besides  these  there  are  always  about  20 
to  30  per  cent  of  recruits  coming  from  Boumania  and  Bosnia, 
the  mountainous  countries,  who  remain  awkward;  sometimes 
they  imagine  they  march  well,  and  are  surprised  when  they 
are  criticised.  In  a  Polish  regiment  there  were  to  be  found 
soldiers  who  had  served  10  or  12  years,  and  who  nevertheless 
could  not  march  rhythmically.  Some  of  them  would  march 
passably  well  when  they  were  in  the  ranks,  where  they  could 
watch  the  feet  of  other  soldiers  and  be  guided  by  their  eye, 
but  they  could  not  march  by  themselves.  It  is  therefore 
correct  to  assume,  that  the  rhythmical  feeling  is  not  innate 
in  all  human  beings,  and  that  there  are  some  who  cannot 
even  be  taught  to  appreciate  rhythm.  They  must  be  abso- 
lutely unmusical,  for  the  ability  to  apprehend  the  rhythmic 
organization  of  tones  into  a  melody  is  the  fundamental  and 
first  condition  for  the  comprehension  of  music.  The  popu- 
larity as  well  as  the  longevity  of  certain  music,  depends  fat- 
more  upon  the  rhythmic,  than  upon  the  melodic  property. 
All  the  songs  of  the  people  are  constructed  in  a  very  simple 
rhythm.  The  rhythm  of  a  melody,  in  order  to  be  popular, 
must  not  only  be  short  and  simple,  but  must  frequently  be 
repeated  in  the  same  manner. 

From  popular  songs  the  author  turns  to  a  consideration  of 
popular  dances;  and  in  an  interesting  paragraph  gives  sug- 
gestive historical  facts,  tracing  back  the  dances  among  the 
mountain  inhabitants  of  Austria  to  those  of  ancient  Greece. 
This  section  is  of  unusual  interest,  but  can  only  be  touched 
in  a  cursory  manner.  The  dance  is  one  of  the  oldest  arts 
spoken  of  in  history.  Simonides  calls  it  mute  poetry.  It 
would  be  interesting  to  know  how  David  danced  before  the 
Ark  of  the  Covenant;  what  was  the  step  of  Louis  XIV  in  the 
minuet;  what  was  the  dance  that  Aspasia  taught  Socrates, 
and  that  of  the  guests  at  the  banquet  of  Xenophon. 

But  to  go  back  again,  rhythm  is  asserted  to  be  more  im- 
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portant  for  the  Longevity  of  a  composition  than  melody,  be- 
it  is  the  nmre  elementary  of  the  two,  and  is  more  inti- 
mately associated  with  certain  fundamental  properties  of  our 

body.     Melody  is  always  more  or  less  dependent  upon  con- 
ventionality, upon  habit,  and  fashion.     As  illustrations  we 
may  take  the  compositions  of  Handel,  Marcello,  Bach,  and 
Scarlatti.     The  melodies  of  these  masters  appear  strange  to 
ns.  and  their  harmonies  monotonous  and  occasionally  ugly 
and  bizarre.     What  has  perpetuated  these  compositions,  ac- 
cording to  Billroth,  are  the  incisive  energy  and  the  abund- 
ance of  wonderful  rhythms.     Many  great  masters  in  music 
have  lived  after  them,  but  they  could  not  create  anything 
more  powerful  and  impressive   than  the   rhythms   of  these 
composers.   It  seems  that  the  creation  of  magnificent  rhythms 
in  music  has  been  exhausted — a  condition  analogous  to  that 
as  existing  in  drawing  and  painting,  and  in  the  disposition 
of  space  in  architecture.     Both  seem  to  be  exhausted  since 
the  productions  of  the  masters   of  the  renaissance   period. 
Billroth   does  not  consider   that   Ii.    Wagner's   compositions 
have  become   extensively  appreciated,   and   what   popularity 
this  master  has  obtained  is  due  to  the  exquisite  rhythm  in 
the  beautifully-formed  Wagnerian  Motives.     The  endurance 
hi   Meyerbeer's  four  great  operas  is  attributed  principally  to 
the  great  care  that  had  been  bestowed  upon  the  rhythmic 
development  of  his  music.     When  the  sensation  for  rhythm 
has  entered  consciousness  as  a  pleasant  perception,  and  when 
ii   has  caused  sympathetic  sensations  and  motions,  it  becomes 
incorporated  in  memory,  and  we  begin  to  combine  and  play 
witli  these  inner  musical  conceptions.     It  is  an  interesting, 
fascinating,  and  esthetic  playing  of  our  fantasy.     By  play- 
ing Billroth  does  not  mean  toying  or  trifling,  but  rather  the 
association  and  combination  of  musical  memories  and  con- 
ceptions.    We  could  not  say,  if  we  are  conscious  of  such 
melodic  and  rhythmic  cerebration,  that  we  are  playing,  but 
we  would  have  to  say  as  the  Germans 

"  Es  spielt  in  uns  "  (It  plays  in  us). 

This  playing  may  be  a  partly  unconscious  and  a  partly  con- 
scious and  active  process  with  us.  Thus  a  philologist  or  a 
poet  plays  with  language  conceptions;  a  mathematician  plays 
with  numbers  or  geometric  forms;  a  painter  plays  with  visual 
forms  and  colors,  and  so  forth.  Why  one  individual  plays 
more  particularly  with  one  form  of  conceptions,  and  another 
with  others,  and  why  in  one  person  one  group  of  conceptions 
will  remain  in  memory,  and  another  group  be  forgotten,  de- 
I M  nds  in  the  first  place  upon  his  organization,  and  the  inher- 
ited peculiarities  of  his  character.  In  every  man  will  be 
lixed  those  perceptions  of  the  senses,  for  which  he  has  inher- 
ited the  greatest  receptiveness  and  ability  for  comprehension. 
This  play  of  the  conceptions  leads  to  various  results  and 
actions  which  will  vary  according  to  the  talent  and  character 
of  the  individual,  and  according  to  the  characteristics  of  the 
human  beings  into  whose  society  he  is  born  at  a  certain  time. 
The  acuteness  and  distinctness  of  musical  perception  de- 
pends upon  three  properties  of  the  mind,  which  may  be  partly 
inherited  and  partly  acquired.     These  are  the  following: 


I.  Memory  for  Rhythmic  Forms. — An  individual  who  does 
not  possess  this  ability,  or  who  cannot  acquire  it;  who  can- 
not recognize  the  repeating  individual  rhythmic  structures  in 
a  continuous  composition;  who,  for  instance,  has  forgotten 
the  beginning  of  a  musical  sentence  at  the  end  of  the  same, 
is  not  capable  of  the  perception  of  genuine  pleasure  at  the 
hearing  of  complicated  rhythmic  combinations. 

II.  Pleasure  at  the  Change  of  Conceptions. — This  capacity, 
which  is  peculiar  to  man,  and  in  animals  possibly  occurs  only 
in  the  highly  intelligent  that  are  in  constant  association  with 
man,  is  inactive  in  indolent  human  beings. 

III.  Pleasure  at  the  Increase  of  Conceptions,  and  Ike  Aug- 
mentation of  Memory.  Pleasure  at  Overcoming  Difficulties. 
— There  can  be  no  doubt  about  the  elementary  significance  of 
rhythms,  and  the  arrangement  of  modern  music  into  measures, 
when  one  reflects  that  the  attractive  and  charming  cooperation 
of  several  instruments  or  several  voices  is  inconceivable  with- 
out rhythm  and  measured  arrangement.  The  effect  of  va- 
rious rhythms  in  causing  certain  sensations  and  conceptions, 
is  of  interest.  A  rhythm  that  we  hear,  or  a  rhythmic  mo- 
tion which  we  see,  may  cause  a  direct  sympathetic  movement 
in  us.  Tor  example,  we  begin  to  beat  the  time  witli  the  hand 
when  we  hear  music,  or  we  feel  induced  to  imitate  a  rhythmic 
movement  which  we  see  others  execute;  but  the  same  Bources 
of  excitation  may  cause  other  conceptions  by  association;  such 
for  instance,  as  may  have  been  deposited  in  our  memory  on 
former  occasions  by  or  simultaneously  with  that  particular 
rhythm.  For  instance,  dance  or  funeral  music  may  remind 
us  of  a  joyful  dance  or  of  a  sad  funeral.  There  may  even  be 
recalled  to  memory  conceptions  of  certain  persons,  whom 
we  met  at  the  dance  or  at  the  funeral.  All  at  once  a  definite 
landscape,  a  hall,  a  room,  or  the  inside  of  a  church  with  all 
its  detail,  may  appear  before  our  mind's  eye,  and  we  may  be 
moved  by  the  identical  sensation  that  filled  us  when  we  heard 
similar  music  and  the  same  rhythm  for  the  first  time. 

Rhythm  may  effect  an  accelerating  and  inhibiting  influence 
upon  the  psychic  movement,  the  frame  of  mind  in  which  we 
are  momentarily.  This  leads  the  author  to  the  question 
whether  rhythmic  movements  alone — simply  as  such — are 
capable  of  expressing  or  communicating  anything.  This  of 
course  is  associated  with  the  question  whether  music  without 
words  can  express  ideas.  That  this  is  possible  to  a  high  de- 
gree, is  evident,  and  an  analogy  is  found  in  the  so-called 
language  by  gestures.  Rhythms  may  be  perceived  simultane- 
ously by  three  senses.  They  may  be  heard,  seen,  and  felt  in 
our  muscles.  Now,  as  the  influence  on  consciousness  may  be 
exerted  from  three  senses  at  the  same  time,  it  is  evident  that 
the  major  part  of  our  nervous  system  is  occupied  in  the  pro- 
cess— a  fact  which  readily  explains  the  marked  effect  exerted 
upon  the  entire  organism.  The  relation  of  rhythm  to  sev- 
eral senses  simultaneously  has  been  described  by  Aristides.3 

Billroth  next  compares  rhythm  in  motion  with  rhythm  at 
rest — symmetry.  Moving  rhythm  is  the  arrangement  or  dis- 
position of  time,  while  symmetry  is  an  arrangement  and  or- 


Westphal,  Griechische  Ehythmik,  page  47 


December,  1900.  | 


JOHNS   HOPKINS    HOSPITAL    HULLKTIN. 


305 


ganization  of  space.     This  close  connection  with  thou 

the  rhythm  and  harmony,  as  expressed  in  painting,  sculpture, 

and  architecture,  explains  the  author's  inquiry  as  to 

the  perceptions  of  rhythm  and  those  of  time  and  sp: 

innate  (in  the  sense  of  Kant). 

In  the  third  chapter,  an  abstracl  of  which  follows,  Billroth 
deals  with  the  development  of  the  musical  with  the  si  ience 
of  music. 

The  term  Physiology  (Natural  Philosophy,  Physiology   of 

Man.  the  science  of  dealing  with  the  functions  of  the  human 

si  1 1.  in  receni  times,  has  often  been  employed  in  popu- 


lar works  in  connection  with  matters  that  refer  Ear  i 'e  to 

culture  than  to  nature;*  -whence  has  arisen  much  confusion 
concerning  the  character  of  the  "original"  or  "natural," 
and  its  relation  to  the  acquired  or  artificial.     On  this  ai 
I  consider  ii  necessary  to  explain  here  thai  we,  with  whal  has 
been  previously  said  (in  the  first  and  se_cond  chapters),  arc  ai 

of  our  purely  physiological  considerations,  in 
as  they  are  related  to  music,  indeed,  thai   we 
crossed  its  boundaries  here  and  then'  and  touched   upi 
domain  thai  lias  been  acquired  by  purely  psychological  work. 

The  soul  (Psyche),  according  to  the  views  of  the 
time.  i>  not  to  !»'  separated  from  the  body,  and  tl 
nomena    in    its    domain,    therefore,    Eoi  m    a  i  ssential 

pari     of     physiology.     Nevertheless     these     p 


•Physiologj  of  the  Social  Body  (Schaffle)  oi  Daw  (Strieker), 
of  Love,  of  Hate,  of  Marriage,  etc.  (Balzac,  Stendhal,  Mante- 
gazza,  Bourget). 


pear  to  most  people  as  distinct,  separated  from  the  body. 
This  I  find  very  natural!  The  entire  developmenl  of 
the  civilization  of  mankind,  its  power,  though  limited,  over 
many  forces  of  nature,  the  comparative  comforl  of  the 
ruling  classes  in  the  social  division-  created  bj  themselves, 
have  aol  developed  from  the  purely  physiological,  physical 
struggle  for  existence,  bul  are  victories  which,  especially  in 
historic  times,  have  been  won  principally  with  psychic 
weapons  that  are  continually  being  forged  in  the  smithy  of 
the  human  brain.  We  cannot,  therefore,  be  astonished  thai 
the   psychic  appears  to  the  man   who  has   no1    received   an 


education  in   natural  science,  as  something  distinct,  higher, 
separated  from  and  controlling  the  brute  force  of  the  body. 

And  yel  the  SOU]  is  more  dependent  upon  the  body  than 
the  bodj  upon  the  soul.  What  we  call  perception,  thought, 
conception,  consciousness,  could  come  into  existence  in  the 
absence  of  a  brain.  To  be  sure,  there  exist,  nol  only  in  the 
lower  animals  bul  also  in  man.  unconscious  bodily  sensa- 
tions and  bodily  mot  inns  (reflex  motion-)  which  take  place 
without  the  so-called  psychic  phenomena,  as  in  a  well-con- 
si  rui  ted  machine. 

It.  seems  do1  onlj  inadvisable,  but,  in  the  present  condition 
of  society  even  absolutely  harmful  that  in  popular  works  so 

i ih  sin—  i-  laid  upon  the  dependence  of  the  soul,  because 

the  constrain    of  th        1  is  na1  nrall]  i  onnected  with  it.     To 
such  ad                          entire  si  rucl  ore  of  human  sociel     re 
on  the  soi  ial  dogma  of  the  fr I f  the  will  and  on  the  con- 
sequent   responsibility   of  the  individual   for  his  actions,  thai 
ntifnl  edifice  would  be  shaken  to  its  foundations   if 
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everybody  were  to  maintain  that  all  his  thoughts  and  actions 
othing  but  the  resull  of  phenomena  in  his  body,  condi- 
l>3    his    individual    bodily    constitution,    his    inborn 
physical  character,  for  which  he  could  be  made  re- 
sponsible as  little  as  for  his  existence.     Indeed,  as  one  of  its 
great  aim-  modern   investigation   has  set    itself  the  task   of 
explaining  the  development  of  all  ethics,  as  well  a-  the  rise 
of  religions,  a-  pureh    psycho-physic  necessities,  and  as  tie 
natural  consequences  of  the  structure  and  composition  el'  the 
human  organism.     Hut  even  if  wo  were  beyond  the  very  I'm-: 
beginnings  on  this  path,  1  should  consider  it  dangerous,  as 
yet,  to  practical  ethics,  to  raise  the  veil  from  these  mysteries 
of  our  temple  id!  sciences  before  the  populace. 

Without  going  further  into  these  and  similar  considera- 
tions, lei  it  suffice  to  say  here  that  the  term  "  psycho-physi- 
cal '"  or  "  psycho-physiological,"  as  used  ai  present,  is  applied 
not  only  to  the  connection  of  the  qualities  of  body  and  soul 
but  also  to  the  treatment  of  psychology  by  means  of  physio- 
logical methods.  If.  therefore,  that  which  I  have  still  to  -,i\ 
about  the  "Musical"  does  not  belong  to  the  domain  of  the 
purely  physiological,  it  nevertheless  is  included  under  that 
of  the  psycho-physiological.  I  will  go  still  further  and  put 
tlie  results,  due  to  social  forces,  of  certain  concessions  and 
compromises  in  the  domain  of  the  musical — the  "conven- 
tional"— also  in  the  domain  of  the  psycho-physiological. 

"Conventional"  and  ""natural"  are  in  a  certain  sense  an- 
ion to  simply  identify  conventional  with  unnatural 
is  in  itself  wrong.  Xo  creature  can  do  anything  that  i-  nol 
made  possible  for  him  by  his  natural  organization:  the  he 
natural  cannot  at  any  time  he  acted  or  even  thought  by  man: 
for  man  cannot  think  anything  else  hut  what  the  nature  and 
organization  of  his  brain  allow  him  to  think.  The  conven- 
tional i-  the  natural  result  of  human  striving  toward  condi- 
tions thai  bring  advantages  and  give  pleasure;  it  is  one  of  tie 
results  of  and  at  the  same  time  one  of  the  conditions  under- 
lying the  existence  and  advancement  of  human  society:  it  is 
not  imposed  upon  society  by  tyrants,  heroes  or  gods,  hut 
imposes  itself,  just  as  law  and  custom,  and  like  these,  it  varies 
in  its  practical  consequences  according  to  place  and  time. 
The  formal  development  id'  the  conventional  requires,  to  be 
-Hi'.  "M'.  sometimes  more,  personages:  these  are  the  typical 
expressions,  to  a  certain  degree  the  embodiment  of  a  deter- 

minati ir  will   of  society    (Gesellschaftswillen)   or  of   tie 

people  (Volkswillen)  in  a  certain  timi — a  determination 
which  ha-  nol  yel  come  to  a  definite  expr<  -ion.  Thej  be- 
come   leaders,    lawgivers,   heroes,   and    to    ns,    if    the    mental 

tendi  i i  a  long  pasl  form  of  society  are  not  well  enough 

known  lo  us.  they  may  appear  as  arbitrary  tyrants,  although 
in  reality  they  were  the  slaves  of  the  spirit  and  the  will  of 
'  one.-.  The  same  holds  true  for  the  rise  of  fashions: 
the  nerd  of  society  for  change  arises  from  a  similar  need  in 
the  individual:  attempts  are  made  by  tin-  man  or  thai  man 
to  take  the  lead:  \\  I ver  finally  strikes  the  taste  of  the  ma- 
jority becomes  loader.  "Fashionable"  and  "Conventional" 
are  terms  for  the  same  ps  logii  al  processes  in  the 


organism  of  human  society.  ///  this  sense  the  conventional 
also  belongs  In  the  nature  <</'  man  <ni<l  of  human  society. 

After  these  explanations  of  terms  to  be  used  later  on,  let 
us  return  to  the  '"  Musical." 

It  is  justifiable  to  assume  that  the  feeling  for  rhythm  and 
the  power  of  perceiving  differences  in  tone  pitch,  tone 
sound  and  tone  strength,  as  well  as  the  capacity  of  differen- 
tiating these  qualities  in  rapid  change  and  combination  are 
the  physiological  prerequisites  for  what  we  now  call  musical. 
Nevertheless,  that  everybody  who  has  these  qualities,  is  ipso 
facto,  according  to  the  customary  use  of  language,  to  be  called 
"musical"  must  he  unconditionally  denied.  Doe-  everj 
man.  unless  he  has  been  horn  ahsolutely  deaf.  po><e>s  the 
aforesaid  psycho-physic  qualities?  This  question  cannot  at 
once  be  answered  in  the  affirmative.  We  cannot  observe  tin- 
inner  phenomena  of  another  man  directly,  hut  only  deduce 
them  indirectly  from  his  physical  utterance-,  especially  from 
his  reflex  motions  or  his  motions  of  accompaniment  or  imi- 
tation. 

If  we  take  as  a  standard  for  the  rhythmic  sensibility  of  a 
man  his  ability  to  correctly  accompany  seen  or  heard  rhyth- 
mic movements,  or  to  imitate  them,  we  should  occasionally. 
although  seldom  amongst  civilized  peoples,  find  persons  ap- 
parently incapable  (refractory)  in  this  respect.  A-  was 
pointed  out  above  there  are  men  whom  it  is  impossible,  or  at 
least  very  difficult,  to  get  to  march  or  to  dance  in  rhythm. 
This  may  he  based  on  awkwardness.  One  of  the  most  re- 
markable examples  was  Beethoven:  eminently  successful  as  he 
was  as  pianist,  he  is  said  never  to  have  succeeded  in  dancing 
in  time.  It  is  also  said  of  the  singer  Malibran  that  it  was 
impossible  to  dance  with  her.  because  she  did  not  keep  time; 
ami  ye1  she  was  very  fond  of  dancing.  In  both  cases  the 
doln  i  could  hardly  have  been  entirely  due  to  the  lack  of 
the  feeling  of  rhythm:  it  could  certainly  have  been  obviated 
with  some  practice,  unless  it  arose  from  a  kind  of  shyness  to 
exhibit  one's  self  before  others.  This,  indeed,  is  very  diffi- 
cult to  remove. 

Much  more  frequently  we  meet  with  people  who  find  it  im- 
possible to  repeat  accurately  a  tone  that  has  just  been  sung. 
and  who  claim  that  tiny  do  not  perceive  intervals  of  quarter 
tones  or  even  half  tones,  even  when  sounded  together.  A  false 
not,  in  an  opera,  since  hut  few  concentrate  their  attention 
entirely  or  largely  on  the  music,  is  probably  noticed  by  hardly 
a  fourth  of  the  audience:  the  tremolo  of  the  singers  by  a  much 
smaller  part  of  the  hearers  still.  A  not  quite  accurate 
reproduction  of  a  tone,  so  frequent,  especially  among  begin- 
ners in  vocal  music,  is  not  always  a  proof  that  the  person 
singing  incorrectly  is  unmusical:  often  it  is  only  the  result 
of  inattentive  listening  and  of  an  awkwardness  in  the  mo- 
tions of  the  laryngeal  muscles,  and  can  be  removed  a-  soon 
as  the  ability  to  perceive  the  impurity  of  the  tone  ovists  at 
all  or  can  he  awakened  from  its  slumber.  Singing  incorrectly 
on  the  part  of  trained  musical  singers,  especially  on  the  stage, 
is  principally  due  to  psychic  causes — excitement,  fright,  and 
also  overexertion.  Most  people  probably  distinguish  whether 
a  tone  is  strong  or  weak  and  whether  it  is  produced   by  an 
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oboe,  a  violin  or  a  human  voice.  But  there  are  individuals 
who  seem  to  have  no  conscious  sensation  even  for  greater  tone 
intervals,  indeed  even  when  one  tone  is  relatively  much 
higher  or  lower;  they  think  they  are  imitating  a  song  cor- 
rectly when  they  reproduce  its  rhythm  alone,  and  with  it 
arbitrarily  use  first  one  tone,  then  another,  or  always  the 
same.  These  persons,  to  be  sure,  are  hopeless  cases  so  Ear  as 
regards  a  musical  education;  and  yet  they  may  be  passionately 
fond  of  music  with  a  kind  of  childish  delight  in  rhythm  and 
combinations  of  tones  as  such,  just  as  other  people  lake  de- 
light in  brilliant  colors  without  being  in  the  least  endowed 
with  the  artistic  sense. 

It  is  only  since  the  appearance  of  the  epoch-making  book 
of  Helmholtz  that  musical  physiologists,  psychologists  and 
specialists  in  ear  diseases  (Preyer,  Stumpf,  Politzer,  Urbant- 
schitsch,  and  others)  in  the  last  decade  have  busied  them- 
selves in  determining  with  greater  accuracy  the  physiological 
and  psychological  foundations  of  tone  sensations  and  tone 
combinations  and  their  closer  relation  to  the  music  of  our 
era.  As  a  result  of  their  studies  very  remarkable  facts  have 
been  brought  to  light,  showing  on  the  one  hand  how  widely 
the  power  of  distinguishing  tone  intervals  varies  in  different 
persons,  and  on  the  other  hand  how  much  may  be  obtained 
by  systematic  practice,  even  in  the  case  of  deaf-mutes  (Ur- 
bantschitsch).  It  would  lead  us  too  far  into  details  to  treat 
this  more  fully.  Suffice  it  to  say,  that  the  cause  is  to  be 
found  more  rarely  in  corporeal  defects  (consequently  defec- 
tive or  partially  destroyed  organs),  in  the  auditory  apparatus 
than  in  defective  afferent  nerve  impulses  and  faulty  atten- 
tion to  complicated  sound  impressions.  Indeed,  then'  exists 
a  total  psychic  indifference  toward  all  sound  perception, 
especially  toward  all  combinations  of  sounds,  which  might 
lie  termed  a  harmonic  nihilism,  a  harmonic  deafness.  A 
friend  of  mine,  who  enjoys  songs,  and  occasionally  goes  with 
his  wife  to  a  concert,  is  without  any  perception  of  the  agree- 
able or  disagreeable  in  the  combination  of  tones.  He  forms 
the  same  impression  on  hearing  a  chord  of  three  sounds  that 
he  does  when  he  hears  five  neighboring  tones  struck  at  the 
same  time.  Thus,  when  I  played  lor  him  the  air  "  Wir 
winden  dir  den  Jungfernkranz "  in  P  sharp  major  on  the 
piano,  and  accompanied  it  in  Y  major  with  the  left  baud;  be 
said,  '"  That  is  from  "  Iter  Freisehutz."  I  repeated  the  F 
accompaniment  with  the  left  hand  and  played  the  air  in  G 
major.  I  asked  "Do  you  notice  any  difference?"  lie  re- 
lected  a  while  and  said:  "I  believe  it  pleased  me  better  the 
first  time." 

To  appreciate  the  fact  that  in  a  large  eonceri  hall  there  are 
a  hundred  or  more  auditors  who  stand  on  this  same  plane, 
and  that  there  are  many  more  to  whom  all  variations  up  to  a 
third  Bound  as  one  and  the  same  tone,  so  that  for  them  there 
are  at  the  most  only  four  well-denned  tones  in  an  octave,  and 
that  for  these  there  does  not  exist  any  incorrect  playing  or 
singing  at  all.  must  certainly  cause  a  somewhat  gruesome 
feeling  in  the  mind  of  the  artists — "Love's  Labor  Lost." 
But  during  the  thundering  applause,  the  musically  deaf  prob- 
ably clap   more   violently   than   the   really   musical.     In    my 


friend  there  was  really  a  musical  force  present,  that  is  to  say, 
the  memory  lor  the  rhythmic:  be  recognized  the  air  as  taken 
from  the  "  Freisehiitz."  Hut  even  this  memory  may  be 
wanting  and  yet  tlte  individual  may  play  the  piano.  A  young 
girl  wdio  had  taken  lessons  on  the  piano  for  two  years,  was 
practicing  a  piece  of  Mozart's,  and  was  ready  to  play  it  for 
her  teacher.  She  came  somewhat  late  ami  found  him  sitting 
at  the  piano  and  playing.  In  order  to  make  her  presence 
known  she  asked:  "What  are  you  playing  there?"  The 
teacher  turned  around  astounded  and  said:  "Why,  that  i* 
the  piece  you  are  to  play  for  me  to-day."  "Indeed!"  She 
then  played  the  piece  faultlessly  and  the  instruction  was  con- 
tinued. This  lady  married  a  very  musical  man.  Of  their 
three  sons,  all  very  intelligent,  two  are  absolutely  unmusical, 
the  middle  one  is  exceedingly  musical.  To  give  another  ex- 
ample of  an  apparently  unmusical  person:  A  very  musical 
couple  had  a  son  who  seemed,  when  a  small  child,  not  to 
take  any  interest  in  music.  When  he  was  about  eight  years 
old,  his  mother  would  sing  airs  for  him,  which  he,  however, 
could  not  repeat;  nor  could  he  sing  a  note  struck  for  him  on 
the  piano.  His  mother  consequently  considered  him  totally 
unmusical.  When  he  was  about  twelve  years  old,  he  came 
now  and  then  when  his  mother  played  the  piano  and  said: 
"  That  is  pretty,  mama."  As  time  went  on  he  could  sing 
and  play  correctly  melodies  which  he  had  heard,  and  later 
became  anxious  to  learn  to  play  the  violin.  In  this  case  there 
was  a  small  degree  of  attention  to  sound-impressions  during 
earliest  childhood,  together  with  awkwardness  in  reproduc- 
ing with  the  laryngeal  muscles  the  sound  heard,  which  in 
turn  gave  rise  to  a  sort  of  shyness,  from  fear  of  making  him- 
self ridiculous  by  unsuccessful  attempts. 

These  three  examples  from  my  latest  experience  (I  for- 
merly gave  the  matter  no  particular  attention)  show  how- 
manifold  the  coefficients  are  which  determine  whether  a  man 
is  musical  or  not  musical. 

I  should  prefer  to  call  them,  along  with  the  aforesaid 
rhythm  defects,  tone  interval  defects.  It  is  to  hi'  hoped  thai 
both  are  the  same,  for  otherwise  the  number  of  the  non-mus- 
ical would  be  frightfully  large,  especially  if  the  only  slightl] 
musical  be  also  added  to  it,  those,  I  mean,  who  are  born  with 
an  appreciation  of  rhythm  and  a  perception  of  the  smallesl 
intervals  but  who  have  no  memory  for  music  (for  two  suc- 
cessive bars)  and  for  whom  music  as  such  has  so  little  interest 
that  they  find  absolutely  no  enjoyment  in  directing  their 
attention  to  the  succession  of  tones.  Nevertheless,  these  per- 
sons occasionally  remember  airs  and  sing  them  tolerably  well. 

"Who  then  is  musical!-'"  The  answer  to  Ibis,  apparently 
so  simple  a  question,  is  very  difficult  and  extremely  involved, 

because  the   term    music   l,-   ll-ei|    jllsl    as   Well    for  till'   beating  of 

a  tambourine  as  lor  the  -i  e plicated  polyphonic  vocal 

music.  Anv  one  who  tries  to  answer  the  question  must  of 
course  consider  himself  musical,  otherwise  he  certainly  would 
not  make  the  attempt.  Bui  here  there  can  exisl  self-decep- 
tion, for  not  infrequently  we  hear  people  talking  of  things 
concerning  which  they  know  nothing  and  yet  think  they  know 
much.      I  must  leave  it  to  the  reader  whether  he  holds  me  to 
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be  musical  and  to  what  degree  he  will  admit  my  right  to  give 
a  verdict. 

The  concept  "  Music "  has,  as  said  before,  become  very 
complicated.  There  are  various  degrees  (I  might  almost  say 
kinds)  of  being  musical,  because  the  science  of  tones  is  com- 
posed of  different  elements,  of  the  rhythmic,  the  melodious, 
and  the  harmonious,  and  in  each  of  these  elements  there  is 
again  a  purely  technical  and  a  purely  esthetic  element.  A 
person  may  have  more  talent,  interest  and  responsiveness  for 
one  than  for  another  of  these  elements,  just  as  those  with 
talents  for  the  pictorial  arts  may  have  more  interest  and 
talent  for  drawing,  or  for  artistic  composition,  (lines)  for  col- 
oring, or  for  the  purely  technical.  The  longer  one  ponders 
over  the  matter,  the  more  complicated  becomes  that  which 
we  now  call  "  Music,"  and  I  can  only  venture  the  bold  at- 
tempt, to  answer  this  question,  after  I  have  tried  to  make  it 
clear  how  that  which  we  now  call  music  or  the  science  of  tones 
arose,  and  how  this  science  affects  us.  Herein  I  am  only  fol- 
lowing a  scientific  tendency  of  our  age,  in  which  we  try  to 
understand  all  that  is  about  us  and  in  us,  from  its  origin, 
and  which  only  bows  down  before  the  "  inherited "  or  "  in- 
born," or  in  other  words  the  "  marvelous  "  when  we  can  get 
no  further  on  in  our  attempts  to  comprehend  with  our  sen- 
sations, observations  and  thoughts,  the  phenomena  in  Na- 
ture and  round  about  us  in  human  society.  This  limit  is,  to 
be  sure,  reached  soon  enough.  Nevertheless,  these  attempts 
are  the  sole  sources  of  that  which  can  create  new  knowledge 
for  us,  and  we  ought  not  to  be  discouraged  at  the  slight  re- 
sult of  our  work,  which  when  compared  with  the  whole,  it 
must  be  confessed,  is  very  small.  "  There  seems  to  me  to  be 
no  warrant  that  our  understanding  must  necessarily  conquer 
everything  which  can  exist  on  earth." ' 

Every  creature  devotes  its  attention  primarily  to  those 
sense  perceptions  and  performs  those  movements  which  af- 
ford it  an  advantage  in  the  struggle  for  existence,  or  cause  a 
pleasant  sensation  (a  feeling  of  pleasure). 

The  first  cry  of  a  new-born  child  is  a  purely  physiological, 
a  so-called  reflex  action,  which  reaches  consciousness  just  as 
little  as  the  first  perception  of  the  senses  and  of  motion.  It 
is  only  with  the  gradually  developing  consciousness,  with  the 
rise  of  the  personal  feeling  (ego)  that  perception  begins;  the 
differentiation  of  sensations  is  made  consciously;  the  atten- 
tion is  directed  to  single  ones  of  these  sensations;  these  are 
lifted  up  into  the  inner  aspect,  and  finally  there  results  apper- 
ception. The  child,  through  its  muscular  sensations  (that  is 
through  the  sensations  of  tension,  of  contraction  and  of 
laxity  of  its  muscles),  gradually  reaches  a  consciousness 
that  certain  processes  within  itself  are  connected  with 
certain  muscular  motions;  it  then  tries  to  call  these  mus- 
cular motions  forth  by  means  of  images  from  its  memory. 
When    this    is    done    successfully    the    first    conception    of 


Hetmholtz  had  two  classes  of  critics  of  his  Sensations  of 
Tone:  (1)  Psychology  objected  to  reduction  of  esthetics  and 
emotion  to  physical  cases.  (2)  Physicists  and  mathematicians 
claimed  he  had  not  gone  far  enough  in  explanation  of  physical 


causality  has  developed  in  the  little  cosmopolitan,  the 
steps  being  in  the  following  order:  Sensation,  perception, 
differentiation,  conception,  will  and  motion — all  arising  out 
of  experience.  The  child  begins  to  carry  out  conscious 
movements;  for  instance,  to  cry  intentionally.  This  has  for 
it  a  quickly  apparent  result:  as  a  consequence  of  its  crying  it 
is  nursed,  and  now  experiences  the  highest  pleasurable  sen- 
sation which  it  has  as  yet  learned  to  know.  At  the  same 
time  its  conception  of  causality  has  greatly  expanded;  the 
association  of  its  concepts  and  its  movements  has  led  it  to 
this  conclusion:  "  If  I  cry,  I  am  suckled."  Its  logic  is  about 
to  develop. 

Meanwhile  the  child  hears  not  only  the  sounds  which  it 
produces  itself,  but  soon  also  distinguishes  different  kinds 
produced  by  others.  It  soon  learns  to  know  the  different 
pitches  in  which  people  speak,  and  soon  recognizes  the  differ- 
ent tone-colors  of  voices.  If  its  attention  has  once  been  directed 
toward  the  differences  of  these  sensations,  it  tries  to  produce 
these  variations  for  itself,  which  can  only  be  done  by  means 
of  different  muscular  movements,  which  are  experienced  by 
it.  It  sees  and  imitates  many  such  movements  (mouth  po- 
sitions), others  it  discovers  by  means  of  its  own  attempts.  It 
will  call  forth  and  reproduce,  more  especially,  those  move- 
ments which  are  pleasurable  or  useful  to  it. 

If  we  leave  the  nursery  and  try  to  imagine  grown-up  men 
in  the  primeval  condition  of  intercourse,  we  may  well  take 
it  for  granted  that  they  soon  discovered  how  much  sounds, 
that  were  produced  consciously  and  intentionally  in  different 
pitches  and  timbre,  assisted  communication  by  means  of 
visible  gestures  of  the  entire  body  or  parts  thereof.  The 
more  man  became  conscious  of  the  extraordinary  power  of 
modulation  of  his  voice  by  means  of  the  play  of  manifold, 
empirically  discovered  movements  of  the  mouth,  tongue  and 
gums  (naturally  without  having  the  least  idea  of  the  physio- 
logical and  physical  processes  involved)  and  the  greater  the 
practical  benefit  which  he  learned  to  draw  from  it  as  a  social 
creature,  ("  political  animal,"  Aristotle),  the  more  he  de- 
veloped these  "  sound  gestures,"  that  is,  spoken  language,  and 
in  the  course  of  time  used  it  even  predominantly  for  com- 
munication, and  neglected  the  further  development  of  speech 
by  means  of  visible  gestures  of  the  other  parts  of  the  body. 
The  visible  gestures  of  the  entire  body,  which  even  now 
form  the  principal  means  of  intercommunication  of  animals, 
are  used  by  civilized  man  only  as  an  adjunct  to  speech,  al- 
though among  some  nations  (for  instance,  the  Italians),  they 
are  still  very  largely  used.  They  fall  into  entire  disuse  with 
the  introduction  of  the  written  language  as  a  means  of  com- 
munication, which,  owing  to  the  acquired  necessity  of  con- 
necting certain  sound  images  with  certain  definite  symbols, 
can  call  forth  within  us  any  desired  circle  of  representations 
(Vorstellungskreis),  in  the  same  manner  as  the  objective  per- 
ception of  gesture  and  sounds.  Next  to  speech  itself,, 
writing  is  probably  the  greatest  invention  of  the  brain  of  the 
"  political  animal,"  because  it  is  practically  the  most  full  of 
meaning. 

Without  the  ability  to  perceive  and  produce  different  sounds 
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in  different  pitches,  the  development  of  human  speech  would 
have  been  impossible. 

Would  not.  however,  the  ability  to  distinguish  and  pro- 
duce only  different  pitches  have  sufficed  to  form  a  pure  tone- 
language  ?  Would  this  not  have  been  possible  with  even  one 
tone  alone?  This  cannot  be  doubted.  Such  a  language 
might  have  been  formed  somewhat  like  the  telegraph  code, 
which  consists  only  of  different  combinations  of  dots  and 
dashes  (shorter  and  longer  tones);  and  if  we  imagine  these 
dots  and  dashes  to  be  variously  colored  (different  pitches) 
then  we  would  have  at  our  disposal  a  richer  supply  of  ex- 
pressions. One  could  use  in  this  way  acute  and  grave  tones, 
rhythmically  combined,  for  the  development  of  a  tone-lan- 
guage, without  any  participation  of  the  mouth,  the  tongue 
or  the  gums,  that  is,  without  the  simultaneous  use  of  differ- 
ent tone-colors.  But  such  a  proposition  appears  to  me  just 
like  asking  whether  man,  if  possessed  of  only  one  leg  and 
two  arms,  or  of  two  legs  and  one  arm,  could  have  attained  the 
same  completeness  of  social  development  as  with  his  present 
shape.  The  fact  simply  is,  that  he  has  four  extremities,  of 
which  the  rear  ones  are  much  stronger  and  longer  than  the 
front  ones;  therefore,  he  walks  most  comfortably  upright  and 
develops  his  arms  and  hands  for  all  sorts  of  useful  and  pleas- 
urable purposes.  Thus  man  has  an  oral  cavity  which  allows 
very  great  changes  in  form.  This  capacity  is  lacking  in  the 
majority  of  the  higher  animals,  since  their  oral  orifices  reach 
nearly  back  to  the  rear  teeth,  and  on  this  account  the  forma- 
tion of  the  various  vowels  as  well  as  most  of  the  consonants 
is  impossible  for  them.  Man  has  an  exceedingly  flexible 
tongue;  he  has  the  ability  to  cut  off  the  connection  between 
the  mouth  and  the  nasal  passages  by  means  of  the  velum,  and 
by  means  of  experiments  and  experience  he  has  learned  not 
only  to  produce  with  this  complex  apparatus  the  manifold 
modulations  of  the  tones  of  his  larynx,  but  also  to  render  the 
distinctions  clear.  It  was  more  convenient  for  him  to  use 
this  apparatus  for  coloring  tones,  employing  few  changes  of 
the  tones  of  his  voice,  than  to  develop  the  latter  into  a  pure 
tone-language.  We  speak  more  easily  than  we  sing,  because 
speaking  interferes  much  less  with  the  breathing  process  than 
singing,  and  also  because  the  laryngeal  muscles  tire  more 
easily  than  the  muscles  of  the  oral  cavity,  etc.  A  singing  in 
quick,  short  rhythmic  movements  (dots  and  dashes)  such  as 
would  be  requisite  for  a  pure  tone  language,  if  the  latter  were 
to  have  a  completeness  even  approaching  our  present  tone- 
color  language  (Klangfarbensprache),  would  bring  us  so 
often  in  collision  with  our  breathing-rhythm  that  the  efforl 
would  become  a  torture  for  us."  Man  could,  if  he  were  com- 
pelled, by  means  of  continuous  practice,  even  in  this  direc- 
tion perform  wonders;  indeed  he  could  get  so  accustomed  to 


0  The  birds  have  predominantly  a  tone  language.  The  parrot, 
on  account  of  his  thick,  very  flexible  tongue  and  the  shape  "I 
his  relatively  short  oral  cavity,  is  qualified,  physiologically,  for 
human  tone-color  speech,  and  intelligent  animals  of  this  kind 
can,  it  is  well  known,  be  trained  to  repeat  words  of  the  human 
language,  as  well  as  to  imitate  human  whistling  in 
pitches. 


the  system  that  he  would  no  longer  experience  its  discom- 
forts. If  such  a  style  of  speech  were  to  become  the  fashion, 
who  knows  what  would  happen! 

It  is  still  a  long  way  from  speech  to  song  and  thence  to 
music,  and  yet,  according  to  my  conviction,  song  (even  if  not 
all  music),  developed  out  of  speech.  I  imagine  the  process 
to  have  been  somewhat  as  follows: 

To  the  original  "  sound-gestures "  belong  especially  the 
words  of  address,  exclamations  and  interjections.  Tones, 
lasting  for  a  longer  or  a  shorter  period,  are  uttered  strongly 
and  repeatedly,  as  the  mimical  expression  in  sound  (klang- 
mimischer  Ausdruck)  of  a  condition  of  sensation.  This  prob- 
ably was,  in  the  beginning,  a  purely  reflex  process,  analogous 
to  the  cry  of  the  new-born  child,  but  soon  became  a  con- 
sciously used,  useful  means  of  expression.  In  very  loud 
speaking,  in  the  public,  loud  praying  of  priests  it  was  found 
especially  effective  with  the  audience,  to  at  one  time  raise  the 
tone  of  the  voice,  at  another  to  lower  it;  possibly  this  was 
not  at  first  intentional  and  occurred  as  a  natural  result  of  the 
exertion  and  fatigue  of  the  laryngeal  muscles.  Most  people 
end  a  sentence  with  a  lower  tone  than  that  with  which  they 
started — a  tone-falling  or  cadence.  To  emphasize  single, 
especially  important,  words,  the  voice  was  raised  to  a  higher 
plane;  by  this  means  the  speaker  succeeded  better  in  retain- 
ing the  attention  of  the  hearers  than  by  talking  in  a  mono- 
tone pure  and  simple.  The  more  strongly  breathed  word 
becomes  somewhat  higher,  just  as  the  gas  jet  becomes  brighter 
on  account  of  the  stronger  pressure  in  the  service-pipes. 
Stronger  intonation  is  at  the  same  time  unintentional  tone- 
elevation;  but  the  speaker  also  often  goes  to  a  higher  level; 
the  orator  intentionally  uses  different  tone-elevations;  his 
speech  is,  by  the  side  of  sound-gesture,  also  tone-language. 
In  ordinary  conversation  we  keep  probably  within  a  fifth;  in 
excited  discourse  we  probably  use  an  octave.  These  aids  to 
expression  were  probably  used  more  especially  by  priests, 
seers,  prophets,  orators  and  narrators;  they  simply  proved  to 
be  useful  for  the  attainment  of  the  desired  effects.  From 
such  a  pathetic  way  of  speaking  to  a  half-singing  reciting  is 
an  easy  step,  and  finally  a  scarcely  noticeable  transition. 
Soon  the  priests  prayed  almost  altogether  in  a  singing  tone. 
This  custom  came  over  from  the  Greeks  and  the  Jews  into 
the  Christian  Church,  and  was  there  developed  in  several 
directions.  In  all  these  cases  the  singing  tone  serves  only  as 
a  practically  useful  strengthening  of  the  expression.  The 
tones  of  speaking  still  rule  over  the  tones  of  singing. 

Tones  and  words,  when  they  are  both  connected  in  similar 
rhythmic  members,  approach  more  nearly  what  we  at  preseni 
call  vocal  music.  Herein  also  one  of  the  most  important 
factors  of  music  is  developed — a  division  of  lours  into  a  defi- 
nite succession  of  intervals.      In  ordinary  speech  one  can  let 

the  tones  of  the  voice  run  into  one  another  without  becot 

actually  indistinct;  the  thorough  comprehension  of  a  verse 
rhythm  requires  more  Bharply  differentiated  lone  intervals. 
Finally,  the  verse  brings  with  it  the  most  important  element 
for  the  form  of  music — the  repetition  of  the  same  or  similar, 
larger    or   smaller   rhythmically   formed    parts.     The    single 
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verse  foot  resembles  a  musical  bar,  the  verse  line  (stichos) 
the  melody-air.  or  "  motive  ";  a  group  of  verse  Hues  resemble 
a  •"  melody;"  or  a  "'  Melos  "  in  the  Greek  sense  of  the  word. 
The  verses,  when  sung,  give  rise  to  regularity  and  order  in 
the  world  of  tones.  From  the  linking  together  of  a  succession 
of  tone  intervals,  amJ  of  rhythm,  in  the  narrower  and  the  under 
sense  of  the  word,  the  science  of  tones — that  which  we  now  call 
" — was  bom.  With  its  release  from  these  bonds  it  dies 
as  a  science.7 


'  Aristoxenus  long-  ago  made  very  apt  observations  about 
spoken  and  song  rhythm.  He  says,  according  to  Westphal:  "  In 
declaimed  poetry,  we,  to  be  sure,  experience  strongly  the  differ- 
ence between  the  rise  and  fall  (thesis  and  arsis)  of  the  verse 
foot;  but  it  is  very  difficult  here,  perhaps  impossible,  to  assign 
a  definite  space  of  time  to  these  two  periods;  we  are  satisfied 
if  the  period  allows  us  to  note  a  certain  number  of  accents 
(ictus);  how  long  or  how  briefly  one  dwells  on  the  enunciation 
thereof  does  not  concern  us;  we  take  the  privilege,  and  see  in  it 
just  the  advantage  of  a  well-expressed  style  of  declaiming,  of 
resting  longer  on  such  syllables,  which  are  especially  important 
for  the  logical  sense,  irrespective  of  the  fact  whether  it  is  done 
by  a  longer-continuing  enunciation  or  by  pauses;  and  it  is  also 
a  matter  of  indifference  at  what  these  pauses  occur;  whether  at 
the  end  of  the  colon  (verse  foot)  or  within  the  colon  and  the 
verse  foot.  (One  sees  from  this  that  already  in  the  delivery  of 
Greek  poems  that  were  not  sung,  particular  attention  was  not 
always  devoted  to  the  length  and  shortness  of  syllables,  upon 
which  Creek  metrics  are  founded.     Note  of  Hanslick.) 

"  In  music,  however,  the  duration  of  the  arses  and  theses  are 
subject  to  a  definite  measure  of  time,  and  likewise  the  pauses 
occurring  here  are  integral  parts  of  the  rhythm.  By  the  sym- 
bols —  ^  we  understand  that  the  second  syllable  is  half  as  long 
as  the  first,  accordingly  — ^=  H  or  M  They  have  no  absolute 
value.  (Except  when  they  are  determined  by  the  metronome. 
Note  of  editor.)  The  values  of  the  rhythm,  assumed  at  the 
beginning  of  a  piece,  in  music  remain  the  same;  in  declamation, 
on  the  other  hand,  they  may  be  changed  at  pleasure.  In  the 
rendition  of  songs,  the  change  in  time  of  the  smallest  parts 
of  a  bar  (of  the  Chronos  protos)  has  become  almost  the  rule; 
it  is  just  through  this  that  this  kind  of  vocal  music  approaches 
speech;  but  the  musical  rhythm  must  never  be  neglected  to  such 
an  extent  that  it  becomes  incomprehensible  to  the  listener. 
Serein  much  depends  upon  the  art  of  the  singer.  The  free 
instrumental  'performance  of  the  melody  of  a  song'  rests 
upon  the  fact  that  it  takes  liberties,  just  like  the  singer,  as  if 
it  desired  to  play  words,  and  thereby  often  scores  a  great 
effect,  and  makes  an  impression  very  much  as  does  a  song. 
ration  in  a  performance  in  this  direction  is  in  bad  taste; 
it  can  easily  become  unmusical.  The  so-called  phrasing  must, 
in  spite  of  all  freedom,  always  be  simple,  clear  and  musical, 
and  never  leave  the  listener  in  doubt  as  to  the.  kind  of  time. 
Liszt,  Rubinstein  and  Joaehin  were  and  are  masters  in  this  kind 
of  playing.  Modern  music,  like  that  of  Chopin,  Schumann  and 
others,  permit  of  a  performance  that  gives  very  much  more  the 
effect  of  words.  In  the  music  of  Bach  and  Handel,  as  well  as 
in  that  of  Mozart,  Brahms  and  B.  Wagner  this  kind  of  playing 
lii  an  absolutely  bad  effect.  These  composers  treat  the  com- 
posed verses  metrically  and  musically-rhythmically  with  as 
great  a  degree  of  correctness  as  modern  taste  permits,  although 
by  this  I  do  not  mean  to  say  that  they  ought  to  be  sung  accord- 
ing to  the  metronome.  Every  composer  ought  to  be  treated 
according  to  his  style.  A  sensible  actor  does  not  play  and 
speak  Shakespeare  in  the  same  way  as  he  would  Dumas.  Sim- 
ilarly, a  sensible  singer  sings  Handel  differently  from  Massenet. 
He  who  makes   the  mistake,  in  rendering  the   simplest  song,  of 


Since  one  can  find  in  every  history  of  music  the  representa- 
tive of  the  so-called  old  musical  modes  or  tone-scales,  from 
the  Greeks  down  to  the  Middle  Ages,  and  their  physical  ex- 
planations in  the  classic  work  of  Helmholtz,  I  shall  not  go 
further  into  this  subject  and  will  only  add  that,  in  my  opin- 
ion, these  tone-scales  were  only  determined  after  they  had 
long  been  in  common  use.  The  musician  composed  (grant- 
ing indeed  that  this  word  can  be  employed  for  the  old 
recitative  music),  not  according  to  fixed  tone-scales,  but 
constructed  the  tone-scales  from  the  existing  compositions, 
which  persisted  principally  through  tradition.  But  doubt- 
less the  development  of  the  language,  especially  the  pro- 
nunciation of  the  vowels,  had  a  great  influence  upon  tltese. 
We  all  know  that  with  the  same  laryngeal  tone  (Kehlkopfton) 
we  can  pronounce  the  various  vowels,  that  is,  we  can  change 
the  tone-color  of  the  laryngeal  tone  by  means  of  modifications 
of  the  oral  cavity  to  such  a  degree  that  of  the  different  tones 
of  which  the  laryngeal  tone  is  composed,  now  this,  now  that 
higher  overtone  or  undertone  is  heard  to  resound  predomi- 
nantly in  unison.  If  this  were  not  so,  or  even  if  it  were 
possible  only  to  a  certain  degree,  one  could  only  speak  and 
sing  the  deep-sounding  vowels  (U,  0,  Au)  with  deep  laryn- 
geal tones,  the  high  vowels  (Ae,  E,  TJe,  I)  only  with  high 
laryngeal  tones.  "In  fact  it  is  difficult  to  produce  the  deep 
vowels  on  high  tones  and  the  high  vowels  on  deep  tones,  but 
this  can  be  done  with  practice. 

According  as  certain  pure  or  impure  vowels  predominate 
in  a  language  or  dialect,  so  must  certain  cadences  become 
easier  for  the  hearers  or  speakers.  If  one  determines  them 
according  to  their  sound,  by  means  of  notes,  and  brings  to- 
gether the  tones  occurring  at  the  various  intervals  according 
to  their  succession  of  pitch  (Hohenfolge)  within  an  octave, 
then  one  gets  those  tones,  which  are  used,  as  a  scale  of  tones 
following  one  another — a  tone-scale.  It  is  clear  that  such  a 
tone-scale  must  result  very  differently,  according  to  the  lan- 
guage of  the  people  concerned  (Lydian,  Doric,  Ionic),  indeed 
even  according  to  the  taste  of  the  individual.  The  Italians 
did  not  cling  to  the  tone-scales,  as  they  had  come  down  to 
them  from  the  Greeks  and  Romans.     The  Jewish  Christians 

laying  pointed  emphasis  on  every  word  and  verse  of  the  poem— 
effectively  for  the  mass  of  a  concert  audience  as  he  imagines, 
that  is,  for  the  unmusical  or  the  slightly  musical — often  pro- 
duces a  musical  caricature.  He  who  performs  purely  music- 
ally, without  much  reference  to  the  text,  can  give  much  enjoy- 
ment to  the  musical  connoisseurs,  in  his  singing  of  an  aria  of 
Handel  or  Mozart,  but  the  vast  majority  of  the  audience  will 
be  entirely  unresponsive,  the  more  so,  if  he  emphasizes  or  tries 
to  emphasize  also  in  singing  songs  only  that  which  is  the 
purely  musical.  To  keep  the  true  mean  depends  on  the  char- 
acter of  the  singer,  which  may  be  somewhat  changed,  that  is. 
restrained  or  stimulated  by  frequent  hearing  of  other  singers, 
and  also  by  a  good  music  teacher.  But  one  soon  learns  to  rec- 
ognize that  which  has  been  acquired,  and  finally  the  character 
of  the  singer  will  reassert  itself.  It  is  given  to  but  few  to 
quickly  find  the  musically  correct  for  the  largest  portion  of 
the  audience,  wherein  the  personality  of  the  singer  has  a  large 
share  of  the  success.  In  a  dark  concert  hall  the  judgment 
would  be  very  different;  the  public  wants  to  see,  and  especially 
.sic  itself." 
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added  new  changes,  so  that  new  tone-scales  kept  arising, 
which  finally  were  not  even  determined  any  inure.  The 
popes,  Gregory  the  Great  and  Sylvester,  tried  to  li\  again 
the  old  tone-scales  lor  Church  music,  as  well  as  to  deter- 
mine a  few  newer  tone-scales.  Many  improvements  in  the 
notation  of  the  intervals  also  arose,  the  symbols  being  placed 
on. and  between  lines,  instead  of  the  hooks  previously  used. 
But  all  this  did  not  satisfy  the  need  for  the  so-called  har- 
monious singing  together,  which  in  those  days  sounded  pleas- 
ant: and  again,  the  learning  of  the  many  tone-scales  was  very 
complicated.  It  took  centuries  after  the  introduction,  by 
Guido  d'Arezzo  in  1050,  of  the  principles  of  the  present 
notation  before  a  process  was  completed  by  which  the  present 
chromatic  scale  was  finally  developed  from  the  old  tone- 
scales.  From  this  scale  two  tone-scales  were  selected  which 
contained  seven  tone-intervals  within  the  octave,  and  which 
differed  from  each  other  only  by  the  fact  that  either  the  small 
or  the  great  third  (minor  or  major)  was  employed.  Besides, 
this  scale,  which  was  composed  simply  of  whole  and  half 
tones,  in  definite  succession,  could  start  from  any  desired  one 
of  the  twelve  half-tones  lying  within  the  octave:  the  differ- 
ence consisting  only  in  the  key  note  (Ausgangston).  All 
our  harmony  and  melody  rest  on  this  system.  Who  discov- 
ered it?  It  certainly  was  not  invented  by  one  man,  and 
forcibly  imposed — the  pope  himself  could  not  do  that!  It 
has  developed  out  of  practical  need,  out  of  convention  (in  the 
previously  determined  use  of  the  term).  For  its  determina- 
tion, to  lie  sure,  experienced  musicians  were  necessary;  a 
certain  fixed  definite  symbol  was  needed  for  each  single  tone; 
definite  names  had  to  be  found  for  the  modes,  that  is  for  the 
keynotes  of  the  scales,  definite  names  for  raising  and  lower- 
ing tones,  and  so  forth.  History  tells  of  no  actual  inventor 
of  our  present  system  of  music:  it  has  existed  only  for  a  little 
more  than  two  centuries. 

I  mean  that  our  present  system  of  music,  into  which  we 
are  born,  and  which  we  can  only  with  the  aid  of  historical 
study  imagine  to  be  different,  has  developed  just  as  gradually 
as  our  language.  Luther  did  not  invent  the  New  High  Ger- 
man in  his  Bible  translation  (it  arose  as  a  compromise  be- 
tween the  South  German  and  the  Lower  German  or  Piatt - 
deutsch).  nor  did  he  force  it  upon  the  German  nation:  but  he 
fixed  it  as  the  written  language  in  the  most  important  and 
most  popular  book  of  his  time,  and  thi-  language,  great!) 
Eferi.cb.ed  by  Goethe  and  Schiller  with  Smith  German  words 
and  phrases,  will  presently  absorb  all  the  dialect-,  one  after 
the  other,  simply  because  it  is  fixed:  it  does  not  on  thi>  ac- 
count remain  rigid,  but  is  always  absorbing  new  words  and 
phrases,  both  from  these  dialects  and  foreign  tongues,  not 
from  any  intentional  violence  (Vergewaltigung)  on  the  part 
of  single  writers,  but  from  a  certain  ever-existing  need  for 
more  exact  terms  to  describe  old  and  new  qualities  and  oc- 
currences, as  well  as  from  a  need  for  variation  in  sound.  We 
can  as  little  imagine  that  our  present  system  of  tones  will 
change  as  we  can  imagine  any  essential  variation  in  our 
language.  Music  without  rhythm,  without  melody  and 
harmony,  without  a  certain  conventional  regularity.  w  ■ 


longer  lie  for  our  impressions  music,  but  a  concatenation  of 
crying,  howling,  raging,  weeping,  groaning,  and  rejoicing — 
in  the  form  of  shorter  or  longer  interject  ions.  It  would  be 
analogous  to  a  relapse  from  the  present  imposing  regularity 
to  a  savage  condition,  to  individualism,  to  anarchy,  to  nihi- 
lism. Language,  like  music,  is  also  a  work  of  art:  il  cannot 
even  be  thought  without  a  conventional  arrangement  of  sen- 
tences, without  a  definite  regularity  of  succession  and  order 
of  the  ideas  that  are  to  lie  expressed. 

I  have  adduced  all  this  to  support  my  opinion  that  uur 
modern  music  with  its  development  of  harmony  and  melody, 
and  which,  as  it  would  seem,  could  only  have  reached  its 
present  elevation  in  our  modern  system  of  tones,  did  not 
develop  according  to  anatomical-physiological  laws  of  nature. 
and  cannot  be  continued  in  the  mathematico-physical  formu- 
las of  a  Laplace-like  genius  (I)u  Bois-Reymond),  but  arose 
from  individual  sensations  and  impressions  and  the  needs  of 
society  and  civilization,  which,  to  be  sure,  have  their  origin  in 
the  important  psycho-physical  qualities  of  man  and  of  human 
society.  The  physical  representations  of  conditions  for  our 
present  theory  of  harmony  cannot  claim  to  be  more  than 
mathematical  attempts  to  explain  the  combinations  of  tones 
which  have  already  been  instinctively  found  and  which  affect 
us  pleasantly  (consonant)  or  unpleasantly  (dissonant).  The 
uncertain  part  of  this  lies  in  the  fact  that  "  pleasant  "  and 
"  unpleasant  "  are  just  as  variable  qualities  of  sensations  at 
different  times  and  for  different  persons  as,  for  instance,  are 
good  and  bad.  As  it  is,  1  cannoi  imagine  that  the  sound  of  a 
major  third,  and  still  less  that  of  a  minor  third,  should  ever 
have  been  considered  an  unpleasant  discord  (a  dissonance), 
although  many  centuries  ago  it  may  possibly  have  had  that 
effect  on  the  people  of  that  time,  and  as  regards  the  number 
of  violations  of  the  upper  partials  (Sehwingungsverhaltnisse) 
expressed  in  numbers  it  ought  to  be  so.  In  art.  as  a  rule. 
""  Whatever  pleases  is  allowable.""  particularly  to  those  who 
take  an  especial  delight  in  the  art  and  make  it  their  own  by 
means  of  study  and  practice. 

.\>  to  the  difference  of  major  and  minor  keys,  we  at  present 
usually  connect  with  them  conventionally  the  ideas  "joyful" 
and  "sad."  having  in  mind,  perhaps,  the  literal  meaning  of 
the  terms  themselves,  "bard"  (dur)  and  "soft"  (moll).  It 
has  always  seemed  to  me  thai  the  older  dance  music  and  love 
songs  of  the  French  and  other  civilized  nations  were  generally 
in  a  minor  key.  The  minor  keys  also  seem  to  me  to  predomi- 
nate in  the  folk-songs  of  the  half-civilized  Slavic  and  Hun- 
garian nations,  although  they  are  also  i^nl  for  dancing;  they 

als cur    in    the    monotonous    Mings    of    Oriental    nations. 

Others  have  already  made  the  same  observations.  This  has 
been  interpreted  to  mean  that  all  uncultured  nation-  have  a 
melancholy  temperament;  that  the  major  key  is  tie' 
"natural"  one.  partly  mi  account  of  the  rhythmic  relations 
of  the  fundamental  tones,  partly  on  account  of  the  uncon- 
sciously heard  overtones,  which  make  the  major  chord.  1 
think  this  explanation  i.-  incorrect.  My  opinion  is  that  it 
is  easier  and  requires  less  exertion  of  the  laryngeal  muscle- 
to  sing  the  uiiieii    i  hud   or  sixth   than  the   major:  even  the 
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trained  singer  will  admit  this.  Most  persons  talk  in  the 
minor  key,  and  sing  or  scream  in  a  major  key.  In  all  lan- 
guages (the  monosyllablic  ones  excepted),  the  last  syllable 
usually  drops  into  a  minor  key.  When  a  people  begins  to 
sing,  it  naturally  knows  nothing  about  a  scale  of  tones,  or  a 
mode  (key).  But  the  succession  of  tones  of  the  existing  song 
recitations  must  have  led  principally  to  a  minor  key. 

Every  person  speaks  usually 
in  one  key:  in  ordinary  conversation  I  speak  in  D  minor,  in 
singing  in  D  major.  If  1  lie  quietly  on  my  bark  and  without 
n  sing  a  scale  upwards,  the  following  are  most  con- 
venient for  me  as  a  bass-singer:  D,  K.  I".  G,  A.  B,  C  (Doric): 
the  same  hold  good  when  going  down  the  scale.  In 
tones  which  on  account  of  their  height  require  exertion  s 
little  more  exertion  does  not  matter;  major  and  minor  are, 
when  high,  alike  in  this  respect.  If  therefore  the  develop- 
ment of  the  modern  chromatic  scale  is  based  more  on  social 
and  conventional  causes,  the  development  of  major  and 
minor  and  especially  the  latter's  predominance  in  the  begin- 
of  music  apparently,  seems  to  me  to  have  more  purely 
physiological  reasons,  namely,  the  lesser  exertion  of  the 
laryngeal  muscles  and  the  relation  to  the  cadence  of  words. 

The  development  of  arts  and  sciences,  like  every  develop- 
ment, and  every  construction,  does  not  proceed  by  leaps  and 

every  addition,  every  advance,  is  linked  wit! 
thing   thai    bas    gone    before.     After   the    chord    of    three 
sounds  was  once  felt    by  many  to  be  one  of   thi     mo 
able  of  harmonics,  and  accepted  as  such,  the  rest  developed 
from  h  in  a  tolerablj   Logical  order.     A   mathematical  proof 
that  only  this  trial  could  please,  and  that  it  alone  could    ervi 
as  the  com  lu-ion  of  a  system  of  harmony,  cannot  be  adduced. 
We  can  only  say  that    man   in   the  course  of  his  cultural   de 
i nt   has  developed   a   pleasure   in   certain    regular   rela- 
tions.     This  holds  true  especially   for  architecture,  and   here. 
sure,  was  dependent  on  purely  physical  relation-,  on  the 
empirically    found    laws    of    statu-.      Later    that    which    was 
■  ■  :".!  in  the  relations  of  con-t rue- 
dually   the   customary,   the   agreeable,   the 
beautiful.     Bui   there   is  a   greal   difference  between   visual 
and  auditory  perceptions,  and   it   is  a  hold  idea  to  think  that 
.hi  of  hearing  measures  the  agreeable  in  a  consonance 
of  sounds  according  to  the  phy.-i.  al  causes  of  its  intervals,  for 
ce,  the  intervals  of  the  octave,  as  the  eye  measures  an 
edifice  with  a  standard  of  length.     I  cannot  granl  to  acous- 
nconditionally  fundamental  importance  for  the 
pment  of  music  as  I  accord  to  statics  for  architecture; 
for  every  combination  of  tones  i-  possible,  bu1  not  every  kind 
.ination  of  building  material.     I  could  hardly  imagine 
what  one  could   u  ally  and    psycho-physiolo 

against  anybody  wl  ■  laim  thai   for  him  the  i  ombina 

tion  of  C,  C  sharp,  D,  or  C,  D,  E,  or  ( (.  < '  sharp.  D 
was  most  agreeable  and  was  harmony,  while  on  the  contrary 
a  triad  was  very  disagreeable.  It  is  only  a  question,  how 
public  there  is  which  also  feels,  or  claims  to  feel  this, 
and  which  hears  pieces  composed  on  the  basis  of  these  tone- 
nations,  which  to  it  are  agreeable,  with  increasn 


continually  spreading  enthusiasm:  one  cannot  furnish  a  proof 
that  such  a  music  is  absolutely  impossible  and  not  beautiful. 
The  majority  of  the  public  carries  the  day.  and  when  it  is 
tired  of  this  kind  of  music,  will  follow  others  who  offer  some- 
thing else.  An  analogy  may  be  found  in  the  formation  of 
a  sect,  which  results  from  the  impressions  and  broodings  of 
a  single  person,  but  becomes  a  wide-spread  religion  only  by 
the  number  of  those  who  join  it.  The  impression  of  the  one 
is,  to  be  sure,  a  part  impression  of  the  whole  (Teilempfindung 
des  Ganzen)  in  a  particular  form;  but  why  just  this  form  in 
which  it  appears  should  especially  please  few  or  many  of  its 
contemporaries,  cannot  be  demonstrated  either  mathematico- 
physically  or  psycho-physiologically. 

I  must  finally  express  my  conviction  that  the  sensation  of 
that  which  is  harmonic  is  conventional,  that  it  gradually  de- 
veloped in  the  subject,  and  is  not  originally  necessary" 

The  same  holds  good  for  what  we  now  call  music.  1  would 
not  think  of  maintaining  that,  before  the  introduction  of 
the  diatonic  and  chromatic  scales  there  could  not  have  ex- 
isted any  harmony  and  melody  partially  agreeable  for  u«. 
Both  of  these  words  are  derived  from  the  Greek  and  already 
at  the  time  of  their  first  use  denoted  certain  combinations 
and  successions  of  tones  which  were  agreeable  to  the  ear.  It 
is  probably  doubtful,  however,  if  we  should  experience  as  a 
pleasant  succession  of  sounds  at  the  present  day.  all  that 
which  the  Greeks  called  melodious  (from  melos,  song).  The 
-a me  holds  true  of  the  music  of  the  Middle  Ages.  Indeed, 
many  of  the  Protestant  chorals,  fixed  by  Luther,  intended  to 
be  sung  by  the  congregation,  and  often  taken  from  worldly 
folk-songs,  now  hardly  give  us  a  melodious  impression, 
nor  do  the  words  strike  us  as  poetical.  The  memory  of 
childhood  and  of  the  impressions  which  the  Protestant  order 
of  worship  made  upon  the  youthful  mind,  is  necessary  for  a 
warm   appreciation   of  many   of  these   chorals.     As  it  is,  a 


•An  ear-witness  (Wittmans.  in  the  "  Neue  freie  Presse  ")  gives 
the  following  report  of  Chinese  theater  music:  "  The  star, 
dressed  like  a  prima  donna,  sings  an  aria.  This  indeed  is  almost 
more  than  a  European  ear  can  stand.  We  simply  cannot 
imagine  how  they  can  call  such  a  maiming  of  the  voice  (Stimm 
verquetschung)  singing.  Tt  is  in  this  way  that  a  raven  croaks, 
a  cat  meows,  a  door  creaks  on  its  hinges,  a  dry  boot-sole 
squeaks,  a  pig  squeals,  a  wheel  screeches  under  the  brake: 
thus  the  Easter  rattle  of  the  street  gamin  resounds,  but  no 
human  being  ever  sings  in  this  way.  The  orchestra,  besides, 
very  seldom  stops.  The  representation  is  almost  continuously 
accompanied  melodramatically.  Higher  dramatic  movements 
are  naturally  treated  more  in  detail,  especially  those  of  battle 
and  conflict.  The  cymbals  whirl,  the  tom-tom  resounds,  the 
whistles  scream,  the  fiddles  moan,  and  all  is  raging  topsy -tnrvy, 
and  over  all  the  terrible  kettle-drum  rattles  as  if  madness  were 
wielding  the  hammer.  Not  a  trace  of  harmonic  combination. 
Here  the  genius  of  discord  conspires  with  all  evil  music-hating 
fairies  to  call  into  existence  a  symphony  of  horrible  noises  of 
which  we  can  simply  form  no  conception."  The  Chinese  are 
the  "I, lest  civilized  nation,  and  take  the  same  delight  in  their 
music  as  we  in  ours.  Who  is  right'.'  Both:  we  can  here  form 
no  compromise.  Our  reporter  adds:  "In  the  living  presence 
it  (the  theater)  gives  the  impression  of  a  senile  art  that  has 
become  childish."  Will  this  also  be  the  end  of  our  theater,  of 
our  art? 
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Catholic  would  rind  it  hard  to  accustom  himself  to  the  Bulg- 
ing in  common  of  all  the  congregation;  just  as  a  Protestant 
would  not  appreciate  the  mass,  and  the  music  of  masses. 
Whoever  seeks  the  opportunity  of  developing  himself  music- 
ally, must  live  into  both  these  Eorms  of  Christian  church- 
music,  and  will  be  aide  to  find  the  melodious  in  both;  it  never- 
theless requires  a  sort  of  historical  self-adjustment.  What 
now  does  the  term  "Melody"  denote  for  us?  One  is  ac- 
customed to  say:  '"  A  rhythmically  Formed  succession  of 
tones,  which  is  agreeable  to  the  ear."  In  general  there  is  no 
objection  to  this,  and  we  will  now  go  into  the  matter  a  little 
more  deeply. 

1  have  previously  pointed  out  that  music  developed  into  a 
••science  of  tones"  chiefly  because  it  connected  itself  with 
such  word-thoughts  (Wortgedanken)  as  were  rhythmically 
formed  in  verses:  by  this  it  was  bound  to  a  certain  form  of 
rhythmic  repetition.  If  one  sang  the  music  without  words. 
or  played  it  on  an  instrument,  then  one  had  a  rhythmically 
ordered  succession  id'  tones,  a  "melody."  which  probably  still 
bare  the  I  races  of  speech  cadence,  but  could  exist  by  itself.  Thus 
arose  the  regular,  absolute  music,  music  without  words.  I 
heard  in  Grosswardein,  if  I  am  not  mistaken,  several  czardas, 
which  pleased  me  very  much,  played  by  a  somewhat  civilized 
gypsy  orchestra:  when  I  found  out  that  they  were  composed 
by  the  first  violinist.  1  asked  him  if  he  had  had  them  printed; 
he  answered:  "Not  yet.  1  must  first  look  for  words  for 
them."'  Witty  persons  among  the  populace  not  infrequentlv 
make  new  verses  for  existing  well-known  dance  tunes  of  a 
definite  rhythm:  the  improvised  quatrains  call  forth  the  same 
enjoyment  among  the  people  that  improvised  couplets  do 
among  the  audience  of  a  theater.  Thus  at  one  time  the 
music  comes  first,  at  another  the  words;  that  in  the  begin- 
ning, however,  the  words  formed  the  point  of  crystallization 
for  the  music  is  my  opinion.  That  the  successions  of  tones. 
which  were  rhythmically  joined  on  account  of  the  words  and 
verses,  might  separate  themselves  from  the  words,  and  grad- 
ually become  forms  which  sounded  independently  of  the 
words  and  were  differently  connected,  is  just  as  comprehen- 
sible as  the  fact  that,  later  on.  new  speech-rhythms  developed 
without  reference  to  tones.  The  forms  of  the  science  of 
tones,  when  separated  from  the  words,  gradually  attained  a 
certain  degree  of  independence,  and  found  the  neu-  condition 
of  their  development  in  the  neir  material.  Thus  independent 
instrumental  music  arose.  Tts  derivation  from  church  music, 
march  music,  dance  music  and  work  songs,  can  be  plainly 
recognized  in  the  forms  of  our  modern  instrumental  music. 
The  suites  of  Bach  are  composed  of  the  melodies  of  dance 
music:  courante.  sarabande.  pascaglia,  gavotte,  minuet,  gigue. 
The  minuet  has  maintained  its  position  in  sonatas  and 
symphonies  down  to  the  present  day.  Marches,  and  especially 
funeral  marches,  still  occur  in  serious  concert  music.  The 
rhythms  of  riding  songs,  traveling  songs,  thrashing 
anvil  songs  (Sehmiede  Iaeder),  sailor  songs  (when  heaving 
the  anchor),  spinning  songs)  harvesting  songs,  etc.,  have  been 
derived  from  the  rhythmic  movements  of  the  body  and  are 
arranged  for  them.     If.  indeed,  they  have  not  been  used  for 


purely  instrumental  music  in  exact  song  form,  they  have  en- 
riched it  by  means  of  their  various  rhythms.  Since  lan- 
guage is  one  of  the  prime  factors  which  affects  musical 
rhythm,  it  follows  that  international  intercourse,  which 
brought  us  more  frequently  into  communication  with  the 
languages  and  popular  music  of  other  nations,  lias  enriched 
international  music  with  very  many  new  rhythms;  it  (music) 
has  taken  up  the  rhythm  of  the  national  English,  Scandi- 
navian, Italian,  Slavic,  Hungarian  dance-songs  and  dances. 
It  will  probably  he  universally  admitted  that  we  can  con- 
ceive of  a  "melody"  only  as  a  rhythmically  ordered  succes- 
sion of  tones,  and  that  tins  rhythm  arises  from  different 
sources.  But  the  above  definition  of  "  melody  "  requires  also 
a  succession  of  tones  pleasant  to  the  ear.  One  at  once  asks: 
"Pleasant  to  what  ear?"  If  one  answers  somewhat  like 
this:  "To  a  musical  ear,"  the  question  at  once  arises: 
"What  are  the  characteristic  signs  of  a  musical  ear?"  We 
thus  get  into  a  circle  of  questions,  from  which  I  find  no  exit. 
We  do  not  inquire  about  rhythm,  whether  it  is  unpleasant  or 
pleasant;  the  most  one  can  say  is  that  a  quick  rhythmic  mo- 
tion can  be  disagreeable  for  us,  if  we  are  in  a  contemplative, 
quiet  mood;  it  disturbs  us  or  tires  us  on  account  of  accom- 
panying it,  and  the  like;  but  a  rhythm  as  euch,  independent 
of  our  moods,  does  not  easily  arouse  an  impression  of  the 
beautiful  or  the  ugly.  It  is  different  with  successions  of 
tones.  The  series  C,  F  sharp.  B',  V".  and  also  C,  C  sharp, 
F'  sharp,  B,  give  me  an  unpleasant  impression;  why?  be- 
cause so  pronounced  an  after-sound  (Xachklang)  remains  in 
my  ear  when  these  tones  do  not  follow  one  another  too 
quickly,  that  I  experience  all  four  sounds  as  a  combination 
of  sounds,  and  this  combination  displeases  me.  Here,  again, 
we  may  come  back  to  harmony.  In  the  popular,  conven- 
tional term  of  modern  music,  a  tone  series  seems  pleasant,  if 
it  moves  within  the  harmonies  to  which  we  are  accustomed 

and  which  therefore  have  hen agreeable  to  us.     Thus  we 

conclude  that  melody  and  harmony  are  most  intimately  con- 
nected. If  one  recalls  any  melody  that  has  become  popular, 
one  finds  it  moves  within  easily  scanned,  not  too  variable 
harmonies  and  successions  id'  harmonies,  which  have  become 
customary  to  us  (conventional),  and  that  it  finally  returns  to 
the  key  from  which  it  started.  This,  indeed,  constitutes 
what  we  usually  call  the  melodious.  The  number  of  persons 
who  are  sufficiently  musical  that  they  can  not  only  sing  simple 
-onus  together  but  can  also  be  taught  songs  in  parts,  is  un- 
commonly large  in  the  German  nation.  German-Austrians 
;uv  especial!}  distinguished  in  this  respect.  At  St.  Gilgem 
near  Salzburg,  on  the  banks  of  the  beautiful  Aber  lake, 
where  I  usually  make  my  summer  abode,  they  have  a  small 
chorus  and  a  small  wind  orchestra;  the  people  take  the  great- 
est delight  in  singing  and  playing  together,  and  practice  new 
pieces  every  winter.  And  yet  the  village  has  but  twelve 
hundred  inhabitants.  Naturally  one  must  not  criticise  these 
performances  too  severely;  hut  the  pleasure  to  be  derived 
from  music  is  sufficient  to  pay  for  some  little  trouble  to  ob- 
tain it.  The  music  of  the  mass,  in  which  such  of  the  chil- 
dren and  grown  persons  as  are  suited  for  it  are  trained  by  the 
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organist  and  schoolmaster,  gives  more  scope  for  church  music 
than  the  singing  in  unison  of  the  chorals  in  the  Protestant 
order  of  worship.  The  Catholic  service  also  has  a  powerful 
effect  on  the  imagination,  inasmuch  as  it  draws  to  its  aid 
music,  painting  and  colored  sculptures  (for  the  statues  of 
the  Madonna,  Christ  and  the  saints  are  always  painted). 
Hence  also  are  derived  influences  which  permeate  the  every- 
day life  of  the  people. 

The  connection  of  the  rhythmic  and  the  harmonic  is  prob- 
ably generally  recognized;  indeed,  to  some  extent,  it  is  always 
assumed.  Similarly  the  desire  and  the  striving  to  multiply 
the  succession  of  harmonies  is  intimately  connected  with  the 
same  wish  in  regard  to  melody,  and  this  holds  good  just  as 
far  for  rhythm  as  for  the  succession  of  tones.  The  music 
which  we  have  discussed  previously  is  usually  terfned  popular, 
because  it  readily  spreads  through  large  masses  of  society. 
But  this  does  not  satisfy  those  who  feel  the  need  of  much 
music,  and  who  from  an  innate  disposition  always  think  of 
music,  and  from  inner  compulsion  must  always  busy  them- 
selves with  it.  Even  in  church  music,  not  only  as  regarded 
the  choir,  but  also  the  individual  singers,  there  arose  the  de- 
sire for  change,  for  something  new.  Men  became  wearied  not 
only  by  the  successions  of  harmonies,  which  finally  became 
tiresome  from  eternal  repetition,  but  also  by  the  melodies, 
which  always  proceeded  at  the  same  rate  and  changed  but 
little  in  rhythm,  and  which  were  originally  sung  by  the  tenor, 
then  possibly  also  by  the  bass,  and  finally  almost  exclusively 
by  all  in  harmony.  Attempts  were  made  to  have  the  voices 
not  always  commence  and  finish  at  the  same  time,  but  to 
enter  gradually,  and  to  let  some  cease  occasionally.  Again. 
the  rhythms  were  divided  into  smaller  parts  or  enlarged, 
without  bringing  about  any  interruption  in  the  harmony. 
The  latter  change  led  to  the  so-called  polyphony.  Each 
single  voice  went  its  own  way  without  disturbing  the  har- 
mony of  the  whole:  in  order  to  preserve  the  unity  of  whole, 
they  came  together  from  time  to  time,  and  necessarily,  of 
course,  at  the  end.  Thus  arose  the  canon,  fugue  and  other 
tone  forms;  music  had  gained  the  mastery  over  words.  The 
new  method  became  popular  and  underwent  further  and 
Further  extension.  The  rhythmic  element  (rhythmic  mo- 
tive), from  which  polyphony  arose,  for  a  while  aroused  more 
interest  than  the  harmonic  and  melodious,  indeed  such  ex- 
clusive attention  was  devoted  to  it  that  the  harmonic  was 
somewhat  neglected,  attention  being  mainly  directed  to  the 
individual  voices.  So  heedlessly  did  the  composers  proceed  in 
this  direction  that  music  became  more  difficult  to  execute  and 
iimr.  removed  from  the  popular  style,  so  that  to  a  certain 
degree  it  represented  even  its  antithesis.  This  led  to  a  re- 
turn in  the  predominantly  harmonic  and  melodious.  Natur- 
ally, in  tlie  excessive  development  of  polyphony,  the  words 
and  the  total  expression  (Gesammtausdruek)  of  the  word- 
thoughts  suffered;  the  excessive  and  continuous  polyphone 
treatment  of  the  voices  no  longer  corresponded  to  the  state 
of  mind  which  was  meant  to  be  called  forth  by  the  words. 
Tin-  conflict  between  music  and  the  words,  as  well  as  between 
polyphony  and  harmonic  melody  has  already  lasted  for  sev- 


eral centuries  in  the  history  of  music.  Hardly  had  certain 
concessions  been  made  on  each  side  when  both  the  artist  and 
the  public  wearied  of  them,  and  diverged  again  until  new 
compromises  were  once  more  reached.  Since  the  connection 
of  word-thoughts  and  tone-expressions  (Tongestaltungen)  has 
no  natural  physical  basis,  but  is  purely  conventional,  this 
hesitation,  how  far  we  should  favor  the  one  or  the  other  per- 
ception in  their  simultaneous  action  (the  hearing  of  the 
words  and  thoughts  or  the  hearing  of  the  tones  and  tone 
series)  will  last  as  long  as  man  speaks  and  sings  at  all.  Lan- 
guage has  developed  its  own  forms  for  the  expression  of 
thoughts  and  impressions,  for  the  purpose  of  poetical  ex- 
pression, according  to  certain  conditions  inherent  in  itself. 
Tone  expressions  have  separated  from  the  words  and  from 
song  and  have  also  developed  into  certain  forms,  into  the 
science  of  tones,  according  to  certain  conditions  which  exist 
in  the  world  of  tones  (Tonwelt).  Nevertheless,  the  condi- 
tions under  which  the  greatest  effect  of  poetry  and  the  great- 
est effect  of  music  are  developed  are  only  partially  the  same; 
often  they  heighten  each  other,  not  infrequently  they  stand 
in  complete  contrast. 

Turning  our  attention  from  the  connection  between  tones 
and  words,  we  may  now  glance  at  the  development  of  instru- 
mental music — the  so-called  absolute  music.  I  can  easily 
imagine  that  in  times  past  the  instrumentalists  found  it 
wearisome  to  always  continue  with  the  same  rhythm  in  the 
conventional  harmonies.  Each  one,  therefore,  began  to  make 
various  changes  for  his  own  entertainment.  So  long  as  only 
one  took  this  liberty,  the  innovation  could  serve  to  interrupt 
the  monotony  very  pleasantly.  If,  however,  every  quartet- 
tist  in  every  bar  allowed  himself  such  changes  as  suited  him, 
in  comparison  with  the  conventional  harmonic,  the  general 
effect  would  very  often  be  bad.  This  tendency  toward  va- 
riation in  the  performance  of  quartets  and  symphonies  prob- 
ably lasted  longest  among  the  Italians.  Thus  Spohr  in  his 
autobiography'  speaks  with  horror  of  the  variations  which 
even  the  horn  players  and  clarinettists  allowed  themselves  in 
the  accompaniment  to  one  of  his  violin  concerts  at  Rome. 
When  not  carried  beyond  moderation,  however,  variation  also 
pleased  the  greater  public,  and  the  composers  soon  intro- 
duced more  movement  and  a  regular  polyphony  into  their 
instrumental  works.  But  the  separation  of  music  from 
words  had  still  another  result  for  the  development  of  instru- 
mental music.  The  melody  was  no  longer  bound  to  the  order 
of  words — it  could,  therefore,  be  used  also  piece-meal,  and 
could  be  separated  into  single  "  motives "  (Bewegnngsmo- 
mente),  which  could  then  be  utilized  more  freely:  one  could 
put  the  motives  taken  from  the  melodies  alongside,  over  or 
under  each  other,  and  play  with  them  at  will  harmonically 
and  rhythmically.  Indeed,  melody  in  the  former  coherent 
form  was  no  longer  used;  one  could  work  nicely  with  shorter 
or  longer  motives,  and  then  for  a  change  bring  in  again  a 
finished  melody,  and  so  forth.  Thus  new  tone  forms  arose, 
based  on  a  purely  musical  foundation,  among  which  the  so- 
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called  sonata  form  soon  gained  the  upper  hand.  From  Scar- 
latti and  Emanuel  Bach  down  to  Brahms  it  has  been  devel- 
oped in  many  ways,     lis  essence  consists  in  the  change  ol 

rhythmic  and  harmonic  motives,  in  partly  predominantly 
polyphone,  partly  predominantly  melodious  development  of 
tone  forms.  The  rich  diversity  developed  in  this  way  in  the 
hands  of  eminent  composers  has  been  striking;  besides  the 
sonata  forms  or  even  within  them  the  harmonic  variation  of 
complete  melodies — of  a  so-called  theme — has  been  devel- 
oped. One  can,  to  be  sure,  call  this  playing  with  motives, 
and  especially  as  regards  the  so-called  development  in  the 
sonata  form,  a  variation  of  the  same,  but  this  is  not  so 
strictly  bound  to  a  definitely  formed  theme.  This  develop- 
ment of  purely  musical  forms,  however,  had  a  strange  effect 
on  that  which  we  usually  call  melody.  In  polyphone  music 
the  attention  is  so  much  taken  up  in  the  pursuit  of  the 
rhythmic  movement  of  the  single  voices,  by  the  motives,  which 
move  away  from  each  other,  toward  each  other,  over  each 
other,  that  the  discords  which  arise  in  passing  are  not  heard, 
provided  only  that  harmony  sets  in  again  at  certain  rhyth- 
mically important  points.  We  can  endure  a  considerable 
amount  of  dissonance,  even  long  continued,  provided  only  we 
feel  in  advance,  by  means  of  our  impressions  which  are  ac- 
customed to  the  usual  succession  of  harmonies,  that  conson- 
ance must  soon  set  in.  As  a  good  instance  the  long  trill  on 
the  seventh  at  the  end  of  the  Athalie  overture  by  Mendels- 
sohn may  be  taken.  The  phenomenon  that  we  principally  and 
consciously  perceive  that  upon  which  we  concentrate  our  whole 
attention,  leaving  all  else  observed  physiologically  at  fhe  same 
time  unnoticed,  is  widely  extended  in  the  domain  of  sense- 
perceptions.  Thus  most  persons  have  a  number  of  opaque 
little  points  in  the  vitreous  humor  of  the  eye,  which  they  do 
not  notice  so  long  as  they  look  at  objects  and  direct  their 
glances  at  them,  whereas  they  at  once  perceive  them  as  so- 
called  "  mouches  volantes,"  as  soon  as  they  unconsciously  look 
in  the  distance;  similarly  the  after-images  in  the  comple- 
mentary colors  do  not  disturb  us  because  we  do  not  notice 
them.  The  same,  however,  takes  place  in  purely  psychical 
phenomena.  It  is  an  essential  characteristic  of  the  civilized 
man.  which  must  lie  acquired  from  childhood,  to  direct,  to 
concentrate  the  attention,  the  "inner  aspect"  upon  some  few 
concepts,  whether  they  arise  directly  or  are  reproduced. 

We  have  previously  admitted  that  the  "melodious"  con- 
sists essentially  in  the  fact  that  the  tone  series  takes  place 
within  accustomed  harmonies  which  do  not  change  ton  fre- 
quently. This  conception,  however,  becomes  much  more 
enlarged  for  the  musically  educated;  he  gets  accustomed  not 
only  to  pass  over  transient  discords,  but  even  to  feel  them 
to  be  agreeable  or  at  least  "  interesting,"  provided  that  at  the 
same  time  he  can  clearly  perceive  the  most  important  lines 
along  which  the  tone  masses  proceed.  If  we  hear  only  firm, 
strong  bass  notes,  and  retain  them  to  a  certain  extent  as  a 
melody  or  theme,  it  does  not  matter  if  we  hear  at  the  same 
time  rising  or  falling  diatonic  or  chromatic  scales.  Indeed, 
even  series  of  harmonies  existing  strong  and  firm  can  lie  made 
more  interesting  for  us  by  parallel  scales;  we  do  not  notice 


the  momentary  passing  of  horrible  discords.  Take,  I'm-  ex- 
ample, the  introduction  to  Mozart's  "Don  Juan"  overture. 

If  we  designate  these  scales  as  a  melody,  probably  no  objec- 
tion can  be  made,  although  there  is  a  tradition  that  Mozart 
inserted  them  in  the  score  later  on.  Chromatic  tone  series 
occur  so  often  in  melodies  and  motives,  from  Bach  on  to 
Brahms  and  Wagner,  that  we  have  grown  completely  accus- 
tomed to  them;  we  transfer  the  rhythmic  movement  of  the 
tone  series  (that  which  one  calls  in  painting  the  lines  or  out- 
lines) to  the  inner  point  of  hearing  (physical  and  psychical) 
and  do  not  notice  that  which  resounds  at  the  same  time. 

It  would  not  lie  very  difficult  for  a  good  composer  to  make 
an  interesting  musical  motive  out  of  the  tone  series  which, 
as  1  said  before,  sound  disagreeable  to  me — the  tone  series 
Bach  (b,  a.  c.  h)  and  Accb  (a,  e  flat,  c  b)  nut  ..I'  which  Liszt 
and  Schumann  made  fugues,  do  not  sound  much  prettier 
when  heard  for  the  first  time — yet  after  becoming  used  to 
them  by  frequent  repetition,  one  may  consider  them  melo- 
dies.10 

As  long  as  the  appearance  of  transient  discords  does  not 
pass  beyond  a  certain  limit,  it  entertains  and  interests  us;  for 
lhat  which  we  conventionally  are  accustomed  to  experience 
as  harmonious  wearies  us,  if  its  effects  are  continuous  and 
unchanged.  But  where  is  this  limit  of  the  interesting? 
How  long  can  we  endure  the  discords  and  complication  of 
rhythm  without  having  our  enjoyment  lessened?  This  can- 
not be  determined,  inasmuch  as  here  we  have  to  deal  with 
purely  individual,  and  up  to  a  certain  degree,  social  factors 
of  sensation  (Empfindungmomenton,  esthetic  motives). 
Much  always  depends  upon  how  many  follow,  as  disciples  of 

10  On  the  piano,  inasmuch  as  it  is  difficult  to  distinguish  the 
various  voices  of  a  polyphonic  piece  on  account  of  the  weak 
sounding  (Fortklingen)  of  tones  that  are  held,  and  also  en 
account  of  the  same  tone  timbre  of  the  instrument,  harmonic 
harshnesses  are  especially  emphasized.  To  play  fugues  for  the 
piano  is  very  interesting;  to  simply  listen  to  them  affords  verj 
problematic  enjoyment;  the  same  holds  true  of  other  poly- 
phonic music  written  for  the  piano,  especially  of  complicated 
musical  compositions  arranged  for  four  hands.  Well  rehearsed 
polyphonic  orchestral  and  choral  music  is  much  easier  to  un- 
derstand, because  the  single  voices  stand  forth  better  on  ac- 
count of  the  difference  of  the  tone  colors  of  the  various  instru- 
ments and  voices.  The  fact  that  difficult  music  (schwierig  zu 
bewaltigende),  especially  a  string  quartet,  sounds  perfectly 
horrible  when  played  by  otherwise  practiced  dilettanti,  is  prin- 
cipally due  to  the  uncertainty  and  timidity  with  which  the 
tones  are  sounded  and  the  bow  is  moved.  Therefrom  arise  .so 
many  uncertainties,  and  so  much  scratching  and  scraping  is 
heard  alongside  of  the  tones,  that  much  good  will  and  endur- 
ance are  required  to  listen  to  new  and  complicated  music  under 
such  conditions.  On  the  piano  one  plays  either  correctly  or 
incorrectly;  in  string  music  (and  also  in  wind  music),  there  are 
so  many  shades  of  incorrectness  which  we  designate  as  im- 
purities, that  the  hearer  often  does  not  know  what  he  is  hear- 
ing, and  how  it  really  ought  to  be.  I  must  also  confess  thai  I 
have  seldom  heard  string  quartets,  even  those  composed  ol 
the  best  artists,  which  at  the  beginning  of  a  concert  sounded 
absolutely  clear  to  inc.  Does  it  depend  on  the  performers  or 
on  the  fact  that  the  ear  in  a  large  room  must  first  accustom 
itself  to  the  combination  of  sound  from  the  four  siring  instru- 
ments, which  is  most   beautiful  in  itself? 
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a  so-called  new  style  of  composition,  that  new  composer  who 
predominantly  pursues  the  interesting.  If  he  has  really 
found  the  direction  toward  which  the  soul  of  the  musical,  or 
indeed  of  the  unmusical  people  was  striving,  then  he  will 
gradually  find  more  and  more  disciples;  if  he  has  not  found 
this  direction,  they  will  let  him  go  by  himself  and  laugh  at 
him. 

Helmholtz  expresses  that  which  we  have  developed  in  this 
section  in  our  own  fashion,  in  the  following  manner,  in  his 
classical  book:"  "The  amount  of  harshness  which  a  hearer 
is  inclined  to  endure  as  a  means  of  musical  expression,  de- 
pend- on  his  taste  and  his  habits;  therefore  the  boundary 
between  harmony  and  discord  has  often  undergone  changes. 
In  the  same  manner  tone-scales,  tone-modes  and  their  modu- 
lations have  been  subject  to  manifold  changes,  not  only 
among  uncultured  and  rude  peoples  but  even  in  those  periods 
of  universal  history  and  among  those  nations,  in  which  the 
most  perfect  flowers  (Bliithen)  of  human  culture  were  de- 
veloped (ztiiii  Aufbruch  kamen)." 

From  this  follows  the  conclusion,  which  is  not  yet  suffi- 
ciently impressed  upon  the  minds  of  our  musical  theorists 
and  historians,  that  the  system  of  tone-scales,  of  tone-modes, 
and  of  the  harmonious  interweaving  of  the  same  does  not  rest 
upon  immutable  laics  of  nature,  but  is  the  result  of  esthetic 
'principles,  which  in  the  progressive  development  of  humanity 
are  subject  to  change,  and  will  continue  to  be  so  in  the  future. 

Conclusions. 

In  expressing  my  personal  impressions  on  Billroth's  con- 
tribution to  the  psycho-physiology  of  music,  I  may  say  that 
it  is  an  admirable  attempt  and  largely  a  successful  one,  to 
blend  and  harmonize  the  esthetic  aspects  of  music  on  the 
one  hand,  with  the  physiologic  and  physical  aspect  on  the 
other.  That  this  is  a  task  of  exceptional  difficulty  is  proved 
by  the  fact  that  few  successful  writers  on  this  subject  have 
emanated  from  the  German  nation.  Helmholtz  in  his  "Sen- 
sations of  Tone  "  has  emphasized  this  difficulty.  He  holds 1J 
that  it  is  a  mistake  to  make  the  theory  of  consonants  the 
essential  foundation  of  the  theory  of  music  and  insists  that 
the  essential  basis  of  music  is  melody.  This  is  at  the  outset 
a  confession  which  affords  great  comfort  to  the  esthetic  wor- 
shipers  of  music.  The  life  and  essence  of  music,  therefore, 
do  not  depend  upon  physical,  mathematical  or  physiological 
facts,  but  upon  melody — a  psychological  entity.  Helmholtz 
in  his  well-known  work,  incurred  the  enmity  of  two  classes 
of  critics,  those  of  an  esthetic  or  psychological  bent,  and 
those  of  a  physical  or  mathematical  leaning.  The  same 
experience  would  have  fallen  to  the  lot  of  Billroth  had  he 
lived  to  see  the  publication  of  his  book;  the  fact  that  the 
volume  was  not  printed  until  after  his  death  modified  the 
fierceness  of  the  critics.  Nevertheless,  a  few  of  them  have 
brought  forward  the  same  objections  that  Helmholtz'  work 
aroused.     The  Latin  proverb  Mortuo  leoni  et  lepores  insultant. 


"  First  edition,  p.  358. 

"  Translation  by  Alex.  J.  Ellis,  Preface,  page  rii. 


(Even  hares  can  insult  a  dead  lion),  applies  to  these  critics, 
but  perhaps  the  best  answer  to  them  is  found  in  the  work  of 
Helmholtz  just  quoted:  "Harmony  has  become  to  Western 
Europeans  during  the  last  three  centuries  an  essential,  and, 
to  our  present  taste,  indispensable  means  of  strengthening 
melodic  relations,  but  finely  developed  music  existed  for  thous- 
ands of  years  and  still  exists  in  ultra-European  nations,  with- 
out any  harmony  at  all.  And  to  my  metaphysico-esthetical 
opponents  I  must  reply,  that  I  cannot  think  I  have  underval- 
ued the  artistic  emotions  of  the  human  mind  in  the  Theory  of 
Melodic  Construction,  by  endeavoring  to  establish  the  physio- 
logical facts  on  which  esthetic  feeling  is  based.  But  to  those 
who  think  I  have  not  gone  far  enough  in  my  physical  expla- 
nations, I  answer,  that  in  the  first  place  a  natural  philosopher 
is  never  bound  to  construct  systems  about  everything  he 
knows  and  does  not  know;  and  secondly,  that  I  should  con- 
sider a  theory,  which  claimed  to  have  shown  that  all  the  laws 
of  modern  Thorough  Bass  were  natural  necessities,  to  stand 
condemned  as  having  proved  too  much." 

It  is  true  that  acoustics  constantly  employs  conceptions 
and  names  borrowed  from  the  theory  of  harmony,  and  speaks 
of  the  "scale,"  "intervals,"  "consonances,"  and  so  forth; 
similarly,  manuals  of  Thorough  Bass  generally  begin  with  a 
physical  chapter  which  speaks  of  "  the  numbers  of  vibra- 
tions," and  fixes  their  "  ratios "  for  the  different  intervals. 
But,  up  to  the  present  time,  this  apparent  connection  of 
acoustics  and  music  has  been  wholly  external,  and  may  be 
regarded  rather  as  an  expression  given  to  the  feeling  that 
such  a  connection  must  exist,  than  to  its  actual  formulation. 
Physical  knowledge  may  indeed  have  been  useful  for  musical- 
instrument  makers,  but  for  the  development  and  foundation 
of  the  theory  of  harmony  it  has  hitherto  been  totally  barren. 
And  yet  the  essential  facts,  within  the  field  here  to  be  ex- 
plained and  turned  to  account,  have  been  known  from  the 
earliest  times.  There  is  good  evidence  for  believing  that 
Pythagoras  (B.  C.  540-510)  knew  that  when  strings  of  dif- 
ferent length,  but  of  the  same  make  and  subjected  to  the 
same  tension,  were  used  to  give  the  perfect  consonances  of 
the  Octave,  Fifth,  or  Fourth,  their  lengths  must  be  in  the 
ratios  of  1  to  2,  2  to  3.  or  3  to  i  respectively,  and  if,  as  is 
probable,  his  knowledge  was  partly  derived  from  the  Egyptian 
priests,  it  is  impossible  to  conjecture  in  what  remote  antiquity 
this  law  was  first  known. 

Concerning  the  limits  of  the  purely  psychical  ("  rein  Psy- 
chische  ")  in  the  perception  and  interpretation  of  Music  Helm- 
holtz (1.  c.)  admits  that:  "Musical  esthetics  has  made  un- 
mistakable advances  in  those  points  which  depend  for  their 
solution  rather  on  psychological  feeling  than  on  the  action 
of  the  senses,  by  introducing  the  conception  of  movement  in 
the  examination  of  musical  works  of  art.  E.  Hanslick,  in  his 
book  'On  the  Beautiful  in  Music '  triumphantly  attacked  the 
false  standpoint  of  exaggerated  sentimentality,  from  which 
it  was  fashionable  to  theorize  on  music,  and  referred  the  critic 
to  the  simple  elements  of  melodic  movement.  The  esthetic 
relations  for  the  structure  of  musical  compositions,  and  the 
characteristic  differences  of  individual  forms  of  composition, 
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are  explained  wore  fully  in  Viseher's  '  Esthetics  '  ^Aestheuk). 
In  the  inorganic  world  the  kind  of  motion  we  see  reveals  the 
kind  of  moving  force  in  action,  and  as  the  only  final  method 
of  recognizing  and  measuring  the  elementary  powers  of  na- 
ture consists  in  determining  the  motions  they  generate,  so 
it  is  also  for  the  motions  of  bodies  or  of  voices  which  take 
place  under  the  influence  of  human  feelings.  Hence  the 
properties  of  musical  movements  which  possess  a  graceful, 
dallying,  heavy,  forced,  dull,  powerful,  quiet,  or  excited  char- 
acter, and  so  on,  chiefly  depend  on  psychological  action.  In 
the  same  way  questions  relating  to  the  equilibrium  of  the 
separate  parts  of  a  musical  composition,  to  their  development 
from  one  another  and  their  connection  as  one  clearly  intelli- 
gent whole,  bear  a  close  analogy  to  similar  questions  in 
architecture.  But  all  such  investigations,  however  fertile 
they  may  have  been,  cannot  have  been  otherwise  than  im- 
perfect and  uncertain,  so  long  as  they  were  without  their 
proper  origin  and  foundation,  that  is,  so  long  as  there  was 
no  scientific  foundation  for  their  elementary  rules  relating  to 
the  construction  of  scales,  chords,  keys  and  modes,  in  short, 
to  all  that  is  usually  contained  in  works  on  '  Thorough  Bass.' 
In  this  elementary  region  we  have  to  deal  not  merely  with 
unfettered  artistic  inventions,  but  with  the  natural  power 
of  immediate  sensation.  Music  stands  in  a  much  closer  con- 
nection with  pure  sensation  than  any  of  the  other  arts.  The 
latter  deal  rather  with  what  the  senses  apprehend,  that  is 
with  the  images  of  outward  objects,  psychical  processes  col- 
lected from  immediate  sensation.  Poetry  aims  most  dis- 
tinctly of  all  at  merely  exciting  the  formation  of  images,  by 
addressing  itself  especially  to  imagination  and  memory,  and 
it  is  only  by  subordinate  auxiliaries  of  a  more  musical  kind, 
such  as  rhythm,  and  imitations  of  sounds,  that  it  appeals  to 
the  immediate  sensation  of  hearing.  Hence  its  effects  de- 
pend mainly  on  psychical  action.  The  plastic  arts,  although 
they  make  use  of  the  sensation  of  sight,  address  the  eye 
almost  in  the  same  way  as  poetry  addresses  the  ear.  Their 
main  purpose  is  to  excite  in  us  the  image  of  an  external  object 
of  determinate  form  and  color.  The  spectator  is  essentially 
intended  to  interest  himself  in  this  image,  and  enjoy  its 
beauty;  not  to  dwell  upon  the  means  by  which  it  was  created. 
It  must  at  least  be  allowed  that  the  pleasure  of  a  connoisseur 
or  virtuoso  in  the  constructive  art  shown  in  a  statue  or  a 
picture,  is  not  an  essential  element  of  artistic  enjoyment. 

No  doubt  the  ultra  physical  psychologist  would  have  been 
more  pleased  if  Billroth  had  succeeded  in  localizing  a  cir- 
cumscribed area  of  the  cerebral  cortex  and  given  experimental 
and  pathological  evidence  that  it  was  the  center  for  musical 
apperception,  as  Broca  did  for  the  centre  of  speech. 

But  when  we  are  guided  into  the  understanding  of  the  true 
nature  of  musical  apperception  the  difficulties  in  the  way 


towards  stub  an  anatomical  basis  for  a  cortical  musical  centre 
become  evident. 

The  sensation  and  consciousness  of  music  after  all  that 
lias  been  said  is  something  more  than  "  a  psychic  process  col- 
lected from  immediate  sensation."  The  relation  of  musical 
apperception  to  the  sense  of  hearing  is  something  more  inti- 
mately psychical  than  the  relation  of  the  senses  to  the  func- 
tions of  their  anatomical  end  organs  (e.  y.,  of  the  sense  of  sight 
to  the  eye  or  rather  to  the  retina). 

To  utilize  the  comparison  of  Helmholtz  in  the  introduction 
to  his  Sensations  of  Tone. 

••  It  is  only  in  painting  that  we  find  color  as  an  element 
which  is  directly  appreciated  by  sensation,  without  any  inter- 
vening act  of  the  intellect.  On  the  contrary,  in  music,  the 
sensations  of  tone  are  the  material  of  the  art.  So  far  as 
these  sensations  are  excited  in  music,  we  do  not  create  out 
of  them  any  images  of  external  objects  or  actions.  Again, 
when  in  hearing  a  concerto  we  recognize  one  tone  as  pro- 
duced by  a  violin  and  another  by  a  clarinet,  our  artistic  en- 
joyment does  not  depend  upon  our  conception  of  a  violin 
or  clarinet,  but  solely  on  our  hearing  of  the  tones  they  pro- 
duce, whereas  the  artistic  enjoyment  resulting  from  looking 
at  a  marble  statue  does  not  depend  on  the  white  light  which 
it  reflects  into  the  eye,  but  upon  the  mental  image  of  the 
beautiful  human  form  which  it  calls  up.  In  this  sense  it  is 
clear  that  music  has  a  more  immediate  connection  with  pure 
sensation  than  any  other  of  the  fine  arts,  and,  consequently, 
that  the  theory  of  the  sensations  of  hearing  is  destined  to 
play  a  much  more  important  part  in  musical  esthetics,  than, 
for  example,  the  theory  of  perspective  in  painting.  Those 
theories  are  certainly  useful  to  the  artist,  as  means  for  attain- 
ing the  most  perfect  representation  of  nature,  but  they  have 
no  part  in  the  artistic  effect  of  his  work.  In  music,  on  the 
other  hand,  no  such  perfect  representation  of  nature  is  aimed 
at;  tones  and  the  sensation  of  tone  exist  for  themselves  alone, 
and  produce  their  effects  independently  of  anything  behind 
them." 

Although  no  such  contribution  to  localization  as  that  of 
Broca  has  been  made  by  Billroth  in  his  psycho-physiological 
aphorisms  on  music,  nevertheless  his  work  will  prove  of  value 
because  of  the  general  clearing  of  the  entire  subject  of  phy- 
sical and  physiological  acoustics  and  by  rendering  the  work 
of  Helmholtz  more  accessible  and  more  intelligible  to  musical 
artists  and  connoisseurs  so  that  they  may  hereafter  become 
conversant  with  the  scientific  aspect  of  their  art.  Above  all, 
by  pointing  out  the  gaps  and  breaks  in  the  experimental  and 
practical  logic  he  has  emphasized  the  gaps  that  must  be  filled 
before  we  may  hope  to  reach  more  tangible  results  concern- 
ing the  purely  psychological  aspects  of  music. 
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REPORT  ON  THE  EXAMINATION  OF  THE  EARS  OF  440  SCHOOL  CHILDREN. 

By  11.  0.  Keik,  iM.D.. 
Assistant  in  Ophthalmology  ami  Otology,  The  John*  Hopkins   University,  and  Surgeon  to  the  Baltimore  Eye,  Ear 

ami  Throat  Charity  Hospital. 


In  November,  1899,  I  was  asked  by  the  principal  of  a 
large  school  in  Maryland  to  take  part  in  an  anthropologic 
investigation  which  he  had  instituted  among  his  pupils.  My 
portion  of  the  work  was  to  consist  in  an  examination  of  the 
cars,  primarily  for  the  purpose  of  determining  the  number 
having  defective  hearing,  and,  secondarily,  to  make  meas- 
urements of  and  note  defects  about  the  auricle.  The  general 
body  measurements  were  made  by  the  director  of  physical 
culture,  the  eyes  were  examined  by  an  ophthalmologist,  the 
teeth  by  a  dentist,  and  I  incidentally  examined  the  nose  and 
throat  because  of  the  frequency  with  which  ear  troubles  orig- 
inate in  these  organs.  All  of  the  work  was  done  with  con- 
siderable  care,  and  I  anticipate  a  complete  report  from  the 
school  which  will  be  of  interest  to  all  who  are  concerned  in 
the  management  of  schools  or  the  general  advancement  of 
improved  educational  methods. 

In  the  report  which  I  am  about  to  present  I  shall  confine 
my  remarks  almost  entirely  to  the  otologic  investigation 
which  proved  of  great  interest  to  me,  of  considerable  value 
to  some  of  the  pupils,  and  which,  I  trust,  will  be  applied  to 
other  schools  in  the  future.  We  all  realize  the  great  bene- 
fits resulting  to  the  children  from  the  eye  examinations  con- 
ducted in  our  public  schools  during  the  past  few  years,  but 
up  to  the  present  time  we  have  not  given  the  ear  its  proper 
consideration.  It  is  almost,  if  not  quite,  as  important  an 
organ  as  the  eye  and  the  fact  that  it  is  not  so  frequently 
diseased  and  that  a  slight  defect,  which  may  be  the  begin- 
ning of  serious  trouble,  is  not  so  readily  detected  at  an  early 
stage  by  the  child  or  its  guardians  renders  it  all  the  more 
imperative  that  it  should  receive  the  same  watchful  care  we 
have  inaugurated  for  the  protection  of  the  eye. 

The  method  which  I  employed  in  making  this  examination 
was  quite  simple  and  yet  fairly  complete.  A  large  room  in 
;i  quiet  portion  of  the  school  building  was  placed  at  my  dis- 
posal and  a  schedule  prepared  assigning  the  pupils  to  definite 
appointments  with  me  at  stated  times.  With  the  aid  of  a 
small  alcohol  stove  a  pan  of  water  was  kept  constantly  boil- 
ing and  aural  and  nasal  specula,  tongue-depressors,  etc.,  were 
sterilized  in  every  instance  before  using.  The  accompanying 
blanks  were  used  in  recording  the  findings  of  examination. 
Tie  \  nere  prepared  in  accordance  with  my  own  suggestion 
and  served  their  purpose  fully.  Blank  A  is  somewhat  more 
elaborate,  in  regard  to  the  hearing  tests,  than  would  be  re- 
quired in  an  ordinary  examination  of  school  children. 
Blank  B  is  merely  a  letter  to  the  parents  or  guardians  of  the 
child)  and  blank  ('  it  will  be  npticed  was  prepared  solely  for 
scientific  purposes  and  contains  nothing  that  would  be  of 
practical  value  in  ordinary  school  work.  After  recording  the 
name,  age,  sex,  and  the  history  of  any  previous  trouble  with 


the  ears,  the  external  auditory  canal  and  tympanic  mem- 
branes were  examined  for  evidences  of  any  present  or  past 
trouble.  Anterior  rhinoscopy  only  was  employed  in  exam- 
ining the  nares,  and  in  looking  at  the  pharynx  no  instrument 
was  introduced  into  the  mouth  except  a  tongue-depressor. 
It  was  thought  best  to  make  this  part  of  the  examination  as 
simple  as  possible  and  submit  to  its  being  incomplete,  and 
in  a  few  instances  somewhat  unsatisfactory,  rather  than  risk 
any  objections  from  the  children  or  their  parents.  The  tests 
of  hearing  were  made  with  as  much  accuracy  as  possible  with- 
out special  and  elaborate  preparation. 

I  am  not  at  liberty  at  present  to  name  the  school  at  which 
this  investigation  has  been  conducted,  but  I  may  say  it  is 
located  in  one  of  the  largest  counties  of  the  State,  in  a 
healthy  prosperous  community  which  might  serve  as  a  good 
index  of  the  general  conditions  in  this  State  and.  the  children 
were  in  every  way  a  fair  average  of  the  children  attending 
Maryland  public  schools,  or,  I  think  I  might  even  say 
American  public  schools. 

The  total  number  of  children  examined  was  440  and  their 
ages  ranged  from  3  to  21  years,  most  of  them — 378 — being 
between  7  and  17  years  old  (see  table  No.  1). 

The  hearing  tests  used,  as  shown  by  blank  A,  detected  a 
deficiency  of  hearing  in  45  or  almost  exactly  \0<l  of  the  entire 
number  examined.  In  13  of  these,  however,  the  defect  was 
due  simply  to  accumulation  of  cerumen  in  the  external  audi- 
tory canal  and  could  be  easily  remedied.  In  the  remaining 
32  instances  the  faulty  hearing  was  the  result  either  of  for- 
mer disease  of  the  ear  or  of  present  abnormal  conditions  of 
the  ear,  nose  or  throat  which  would  require  the  attention  of 
physicians  accustomed  to  deal  especially  with  those  organs. 
Thus,  there  were  2  cases  of  chronic  otorrhoea;  6  of  trouble- 
some adenoid  growth  in  the  naso-pharynx;  7  of  catarrhal 
otitis  media;  1  obstructed  Eustachian  tube;  8  showed  scar 
tissue  in  the  tympanic  membrane,  the  result  of  former  in- 
flammatory trouble:  14  had  hypertrophied  tonsils,  and  in 
some  of  these  there  was  probably  also  some  adenoid  growth. 
Of  the  purely  nasal  affections  noted  there  were  13  children 
with  hypertrophied  inferior  turbinates;  5  deflected  septa  and 
2  nasal  spurs.  In  addition  to  these,  1  ease  of  bifid  uvula  and 
1  very  markedly  cleft  palate  were  noted.  Of  course,  a  defect 
of  hearing  did  not  invariably  accompany  an  abnormality  of 
the  throat  or  nose,  but  changes  in  these  organs  were  recorded 
whenever  they  were  of  sufficient  degree  to  require  attention. 
In  the  majority  of  the  45  cases  referred  to,  the  loss  of  hear- 
ing was  only  slight  and  the  prospects  of  partial  or  complete 
restoration  under  proper  treatment  would  be  good. 

Here  I  desire  to  consider  briefly  one  point  which  forced 
itself  upon  my  attention  during  these  examinations,  namely: 
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the  normal  limit  of  hearing  for  high  tones.  Dench  in  his 
work  on  Diseases  of  the  Ear  states  that  "The  normal  ear 
perceives  vibrations  as  musical  notes  repeated  al  regular  in- 
tervals from  16  v.  s.  to  about  32,500  \.  s.,"  ami  these  points 
■•  may  be  called  the  lower  ami  upper  limits  of  audition  respec- 
tively." This  statement  is  perhaps  generally  accepted  in 
bo  far  as  tin1  lower  tone  limit  is  concerned,  but  the  upper 
tone  limit  has  not  yet  been  definitely  settled.  According  to 
Zaun,1  Sauveur  believed  that  6400  vibrations  constituted  the 
highest  perceptible  note;  Chladin  made  the  number  8192  and 

WaUoston  25, t.     "Savart   showed  that  it  was  possible  to 

hear  a  sound  corresponding  to  24,000  vibrations;  Despretz 
was  aide  to  obtain  sounds  whose  frequencies  were  over  36,000 
vibrations,  and  Appunn  makes  a  set  of  tuning  forks,  the 
highest  of  which  is  calculated  to  give  49,152  vibrations  per 
second."' 

Some  years  ago  Dr.  Blake2  made  some  very  careful  obser- 
vations on  this  subject,  using  Konig  rods  for  the  tests  and 
concluded  that  the  perceptive  power  of  hearing  high  musical 
tones  varies  with  the  age.  At  about  12  or  13  years  of  age 
a  tone  of  40,960  v.  s.  was  heard  34  feet,  while  at  from  28  to  30 
years  only  tones  of  32,768  v.  s.  were  perceptible,  and  as  the 
age  further  advanced  the  limit  of  perception  si  ill  further 
diminished.     Preyer  and  others  have  obtained  similar  results. 

The  instrument  most  commonly  used  for  determining  the 
upper  tone  limit  is  the  Galton  whistle,  and  for  practical  pur- 
poses it  answers  very  well,  though  it  is  perhaps  not  so 
scientifically  accurate  as  the  high-pitched  tuning  forks  or 
the  Konig  rod-.  Working  with  such  a  whistle,  Bezold  made 
a  series  of  examinations  and  came  to  the  conclusion  that  the 
normal  high  point  of  hearing  would  be  registered  on  the 
whistle  at  1.50.  Alderton  and  others  have  placed  it  at  1.25 
for  children  and  from  that  on  down  to  3.  or  more  for  adults. 

For  some  time  I  have  been  inclined  to  consider  these  points 
too  low  for  a  normal  standard.  Very  frequently  have  I  ex- 
amined adults  who  could  clearly  distinguish  a  much  higher 
note  and  1  was  not.  therefore,  very  greatly  surprised  to  find 
these  young  people  doing  the  same.  At  first  I  thought  the 
explanation  might  lie  in  a  hyperacuity  of  hearing,  just,  as  we 
frequently  find  children  with  20/15  or  even  20/10  vision. 
When  at  the  close  of  the  work,  though.  I  found  that  the  vast 
majority  of  those  examined  had  shown  a  much  higher  record 
than  the  supposed  normal,  I  began  to  feel  a  conviction  that 
the  standard  had  been  placed  too  low. 

There  are  a  number  of  difficulties  in  the  way  of  making 
accurate  tests  with  the  whistle.  It  is  hard  to  gel  a  large 
number  of  individuals  to  distinguish,  with  a  in  degree  of 
nicety,  between  the  sharp  whistling  sound  and  the  accom- 
panying blowing  or  puffing  sound.  As  this  might  be  espe- 
cially so  of  very  young  children  I  shall  not  consider  those 
under  10  years  of  age,  nor  shall  I  inelmh-  those  above  thai 
age  who  evidently  did  not  appreciate  the  test.  Aside  from 
those  two  classes  I  have  the  records  of  220  people  between 
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10  and  2o  years  of  age  in  whom  I  believe  the  test  was  made 
with  ;i  fair  degree  of  accuracy.  1  may  state  that  the  whistle 
which  1  used  was  one  made  especially  lor  the  purpose  under 
the  supervision  of  Dr.  B.  Alexander  Randall  of  Philadelphia. 
line  perceived  the  whistle  at  1.2;  6  at  1.:  2  at  .9;  i  at  .8;  II 
at  .;:  I:;  al  .0;  91  at  .5  ami  the  remaining  53  claimed  to  dis- 
tinguish it  at  .3  or  .1  of  a  turn.  This  would  give  an  average 
upper  tone  limit  a-  shown  by  .0  of  a  turn  on  the  whistle. 
The  whistle'  was  held   from   10  to   12  inches  from  the  ear. 

It  would  be  very  unwise  to  draw  any  conclusions  from  this 
examination,  inasmuch  as  the  tesls  were  not  made  with  such 
a  purpose  in  view  and  hence  were  not  properly  guarded  and 
proven,  but  the  evidence  is  presented  because  of  its  suggestive 
nature  and  in  the  hope  that  it  may  bad  to  a  discussion  which 
will  throw  more  light  on  ibis  point  than  I  have  been  able  to 
obtain  from  the  literature  of  the  subject.  If  it  be  anywhere 
near  correct,  then  the  normal  limit  for  high  tones  is  far  above 
32,000  v.  s.  or  even  I'.), 000  in  young  persons  ami  many  of 
these  can  hear  over  70,000  and  some  over  100,000  vibrations 
per  second. 

Although  not  of  much  practical  value  one  of  the  most  in- 
teresting features  of  the  examination  was  found  in  the  study 
of  the  auricles  and  their  peculiarities.  Anatomical  irregu- 
larities and  deformities  of  the  auricle  have  formed  the  basis 
of  a  great  many  papers  and  a  great  deal  of  consideration  has 
been  given  to  the  question  of  the  relation  of  these  markings 
to  the  stigmata  of  degeneration,  but  as  yet  very  little  seems 
to  have  been  done  to  determine  what  constitutes  a  normal 

ear.     As  a  natural  consequence  the  recorded  aural  exi mi 

tions  show  no  semblance  of  agreement  upon  a  classification  of 
abnormalities.  The  most  complete  classification  I  have  seen 
is  that  given  by  Krauss  in  his  article  on  "The  Stigmata  of 
Degeneration"  in  the  American  Journal  of  Insanity,  duly, 
1898,  but,  as  Hrdlicka  remarks,  in  the  report  of  his  anthro- 
pological investigations,  "It  should  be  kept  in  mind,  first  of 
all,  that  many  of  the  abnormalities  of  which  we  shall  speak 
are  simply  the  results  of  states  of  malnutrition,  or  certain 
pathological  conditions,  and  do  not  indicate  inferiority  any 
more  than  would  a  pale  skin  after  a  hemorrhage  or  so  many 
sears  after  wounds."  Hrdlicka  conducted  a  most  thorough 
anthropologic  study  on  1000  white  and  colored  children  in 
the  Xew  York  Juvenile  Asylum  and  100  children  in  the  New 
York  Colored  Orphan  Asylum,  and  his  report  is  of  extreme 
interest  and  great  value.  In  preparing  the  lis!  of  irregulari- 
ties observed  in  \<\\  examination  I  have  merelj  elaborated 
Bomewhat  the  same  arrangement  he  used  and  we  may  make 
!!-.■  of  some  "i  ni,'  figures  for  comparison. 

Erdlicka  states  that  "  It  is  a  fact,  although  we  have  no  real 
statistics  on  this  point,  that  any  of  the  abnormalities  met 
with  in  this  institution  can  also  he  met  with  occasionally  in 
the  children  of  ;iu\  class  or  social  position."  My  slight  ex- 
perience would  incline  me  qo1  only  to  endorse  but  to  empha- 
size this  statement,  lor.  as  may  he  seen  by  a  comparison  of 
our  statistics,  I  found  some  of  the  same  abnormalities  present 
in    normal,   healthy    public   school    children    in   almost    i 
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the  same  proportion  that  lie  found  them  among  the  white 
children  of  the  Juvenile  Asylum. 

Before  proceeding  further  I  should  state  that  I  ha1 
cepted  and  employed  as  a  standard  the  following  description 
of  what  constitutes  a  normal  ear:  It  should  be  about  twice 
as  l.-ng  as  broad  and  in  its  attachment  to  the  head  should 
bear  an  angle  of  not  less  than  15  nor  more  than  30  degrees. 
gracefully  curved  outline,  being  nowhere 
pointed  or  irregular,  have  a  well-defined  helix,  separated 
from  the  antihelix  by  a  distinct  scaphoid  fossa  extending 
down  nearly  to  the  level  of  the  antitragus.  The  root  of  the 
helix  should  be  lost  in  the  concha  before  reaching  the  anti- 
helix.  The  antihelix  should  not  lie  unduly  prominent  and 
'should  have  a  well-marked  bifurcation  at  its  supei  i 
treimty.  The  lobules  should  be  shapely,  noi  adherent  nor 
too  pendulous  and  free  from  grooves  extending  from  the 
scaphoid  fossa. 

It  will  be  noticed,  as  might  In.  expected,  thai  the  number 
of  abnormalities  was  much  greater  among  tie-  boys  than 
among  the  girls,  and  the  difference  i-  especially  marked  in 
the  varieties  of  malposition  and  defects  of  the  helix.  This  is 
due  no  doubt  to  the  rougher  life  tie  boys  lead  and  to  their 
manner  of  applying  hats.  caps.  etc. 

The  position  of  the  auricle  is  considered  as  important  as  its 
form  development,  and  the  very  large  percentage  of  criminals 
showing  such  malposition  is  noteworthy.  Thus,  in  a  meas- 
■H  of  over  1000  criminals  at  Elmira,  72$  showed  an 
auriculo-temporal  angle  of  45  degrees  or  over  and  the  sami 
condition  was  found  with  57$  of  the  boy  criminals  at  Pontiac, 
while  a  large  part  of  the  remainder  had  very  close-set  au- 
L5  oi  less)  which  is  likewise  an  abnormality.  In  my 
measurements  only  0.5$  .-bowed  an  angle  of  less  than  15°, 
and  only  12.5  l-">:  or  more,  leaving  87$  with  ears 

well  placed. 

Measurements  of  the  auricle  were  carefully  taken  after  the 
system  devised,  I  believe  by  Bertillon,  for  the  identification 
of  individuals,  and.  if  we  separate  the  boys  and  girls  and  then 
divide  each  into  groups  covering  periods  oi  :>  years,  we  find 
the  average  measurements  to  lie  those  given  in  Table  No.  2. 
It  would  seem  that  the  auricle  gradually  increases  both  in 
length  and  width  with  each  year  of  life  up  to  the  twentieth. 
and  I  believe  others  have  claimed  that  this  growth  continues 
throughoul  life.  Certainly  the  most  rapid  growth  is  in  the 
years  and  the  annual  increase  is  -light  after  the 
fifteenth  year.  The  largest  ear  measured  was  possessed  by  a 
boy  and  was  73  mm.  long  by  40  mm.  wide,  while  the  largest 
girl's  ear  was  not  far  behind,  being  70  mm.  long  by  40  mm. 

nly  one  other  girl  came  within  5  mm.  of  tin-  mi 
mint,  lint  there  were  five  other  boys  inside  that  limit. 

In  142  of  the  pupils  there  were  di  ferenci  -.  more  or  less 
slight,  between  the  right  and  left  ear-.  In  some  instances 
lar  would  be  larger  than  the  other  in  every  measure- 
ment, in  some  longer  than  the  other  but  of  the  same  width, 
oi-  even  narrower,  and  vice  versa.  In  no  case  did  the  differ- 
ence amouni  to  more  than  5  mm.  The  right  ear  was  longer 
than  the  left  in  62  instances  and  wider  than  the  left  in  75. 


while  the  left  wTas  longer  than  the  right  in  48  and  wider  than 
the  right  in  25.  So  in  most  instances  when  there  was  a  differ- 
ence, the  right  was  the  larger  ear. 

It  will  not  be  necessary  to  consider  the  abnormalities  of 
form  in  detail.  Keference  to  the  accompanying  table  (No.  3) 
will  give  their  nature  and  frequency.  A  few  specially  mark- 
ed instances  may  be  worth  consideration,  however,  not  only 
because  they  represent  more  or  less  typical  forms  of  degen- 
erate ears  that  were  seen  in  children  who  possessed  none  of 
the  other  stigmata  of  degeneration.  The  accompanying 
photographs  were  prepared  for  the  stereoscope  and  lose  some^ 
thing  of  their  etl'ect  as  reproduced. 

Fig.  1.  A  boy,  is  years  of  age,  of  good  physical  develop- 
ment and  an  unusually  bright  student;  according  to  his 
teachers.  "  One  of  the  best  in  the  school."  The  auricles  are 
short  and  broad.  56  by  3?  mm.,  but  the  auriculo-temporal 
angle  is  good.  The  left  auricle  shows  somewhat  better  de- 
velopment than  the  right.  The  helix  is  curled  in  its  hori- 
zontal portion,  but  very  slightly  in  the  upper  part  of  the 
vertical  portion  and  bends  back  on  itself,  giving  the  anti- 
helix undue  prominence.  The  concha  is  large  and  deepi 
The  antitragus  points  directly  outward,  and  the  lobule  is 
bent  back  tow  aids  the  tip  of  the  mastoid  process. 

Fig.  2.  A  15-year  old  girl,  of  normal  development,  both 
mentally  and  physically.  Left  ear  slightly  larger  than  the 
right.  The  vertical  portion  of  the  helix  is  undeveloped  and 
at  its  junction  with  the  horizontal  portion  is  a  well-marked 
Darwin  tubercle.  In  this  case  also  the  antihelix  is  made 
prominent  by  the  bending  backward  of  all  the  more  external 
portion  of  the  auricle — the  helix  and  scaphoid  fossa.  The 
incisor  teeth  are  slightly  notched  and  there  is  one  supernu- 
merary on  the  left  side. 

Fig.  3.  Boy,  1  1  years  of  age;  physical  examination  shows 
the  right  shoulder  a  little  high  but  no  curvature  of  the  spin  ■. 
In  school  work  he  is  very  apt  and  is  considered  in  many  in- 
spects quite  a  genius.  The  ears  are  of  normal  size  and  posi- 
tion. The  vertical  portion  of  the  helix  is  deficient,  consti- 
tuting  merely  a  rim  and  the  scaphoid  fossa  slopes  backward 
and  outward.  On  the  right  helix  there  are  two  distinct 
tubercles.  The  lobules  are  short  and  adherent,  the  inferior 
margin  directly  continuous  with  the  cheek.  The  antihelix 
is  notched  just  above  the  antitragus. 

Fig.  4.     A  female.  13  years  old,  described  by  her  t<  . 
as  an  "average  child,  perhaps  a  little  slow  mentally."     Taken 
in  its  entirety  the  ear  is  of  normal  size  but  some  parts  of  it 
are  overdeveloped,  as  the  antitragus  is  very  large  and  the 
lobule  is  both  long  and  broad. 

Fig.  5.  A  female.  S  years  of  age.  with  a  good  school  record. 
The  auriculo-temporal  angle  is  a  little  less  than  15  degrees. 
The  vertical  portion  of  the  helix  is  entirely  deficient,  and 
there  is  practically  no  lobule.     The  concha  is  large  and  deep. 

Fig.  6.  A  female,  14  years  of  age,  good  physical  and 
mental  development.  There  is  practically  no  horizontal  por- 
tion to  the  helix,  as  from  the  upper  anterior  portion  after  a 
very  slight  rounding  the  helix  runs  obliquely  downward  and 
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backward,  being  also  slightly  compressed.     The  antihelix  is 
prominent  and  the  antitragus  is  broad  and  Hat. 


RECORD  OF   EAR    EXAMINATION. 


Name  of  Scholar Date 

Age Sex History 

Condition  of  External  Auditory  Canal 

Condition  of  M    T Eustachian  Tube. 

Nana Pharynx Hearing 

Watch  R L 

Whisper 

Conversational  tone  R L.... 

Acoumeter  R L.  .  .  . 

F.  51-2  v.  s.  -£-|-  R L 

Weber  F.  256  v.  s.  R L 

Tone         f  Upper  (Galton)    R L..    . 

Limits  I  Lower  (Forks)     R I 


Blank  C. 

RECORD  OF  EAR   MEASUREMENTS 

Name  of  Scholar Date  . . . 

Age Sex Size  j  ^y" 

Position   Form 

Helix Autihelix 

Tragus \ntitrai;us   

Lobule Remarks 


Number  of  Pupils  Examined.  According  to  their  Ales 


?•  years  of  age  . 

4  i,       >■      u    . 

5  "       "      "    . 

6  "       "      "    . 

8  »      «     "   , 

9  .,      ii     ii 

10  ••      "     « 

11  ••      "     •• 

12  ■■      ••     .. 

13  "       ■•      " 

14  •■       ..      .. 

15  '<      "      " 

16  

17  

IS  ••       "      " 

19  

20  

21  ' 

Total.  .  . 


TABLE    II. 
Average  Auricular  Measurements,  Expressed   in   Millimeter-. 


Boys. 

Length. 

Width 

rom    3  to    5  years  of  age,  inclusive 

:>7.2 

34.8 

6  '•   10     ••       "     "           "         

BO.O 

34.8 

•'      11   "  15     "       

62.4 

34.9 

••      16  »  20     '■       "     "           ■'          

63.2 

35.2 

."•  \ 

G 

cars 

lis. 

ii  age, 

iuclusi 

53.0 

80.0 

10 
15 

" 

., 

lt 

:>ii .  5 
59 . 0 

38.8 

32.4 

SO 

•■ 

..    .. 

» 

59   J 

33  5 

TABLE    III. 

Abnormalities  at  the  Auricle. 

Male. 

Number  of  pupils  examined 315 

"        showing  abuonualities 

Both  ears  abnormal 

Right  ear  normal,  left  abnormal 

Left  ear  normal,  right  abnormal 

Set  close  to  the  head;  angle  less  than  15°.        1 

Flaring  ears,  angle  45° 16 

60° T 


90° B 

"           upper  half  only    4 

0  ppei  third  bent  on  itself '-' 

Abnormalities  of  tue  Helix. 

Not  well  folded  13 

(  ompressed 8 

( iverhangiug 9 

Folded  over  autihelix 

Vertical  portion  undeveloped 

•  i  n  "        in  upper  third. 

n  "  «        in  lower  third. 

Lower  %  of  vertical  portion  simply  a  rim. 
Upper  X  a  mere  rim,  upper  %  barely  visible 

Horizontal  portion  undeveloped 

Notched  at  junction  of  vertical  and  hori- 
zontal portions 5 

Notched  at  junction  and  elsewhere 

Notched  on  horizontal  portion 1 

True  Darwinian  tubercles 5 

Small  tubercles  on  horizontal  portion  ....  9 

"             "           vertical  portion 5 

Helix  continuous  to  cheek  (no  lobule)  ....  1 

Ahnoicmalitie-  of  tiii:   Antihelix. 

Very  prominent :; 

Obscure - 

Broad  and  flat 1 

Ends  in  prominent  tubercle 1 

Anterior  root  undeveloped 1 

Posterior     "     undeveloped 

Deep  furrow  between  roots 1 

Abnormalities  of  the  Tragus, 

Bifid  :; 

Very  broad 

Notched 

Aiinhhm  Mil  IBS    OF    As  I  ITIlAi.l  -. 

Very  large •' 

Deficient   ' 

Abnormalities  of  Lobule. 

Deficient :! 

Very  small 

Very  large :! 

Adherent 1 

Thickened  and  curled  upwards 1 

Bent  back  towards  mastoid 1 

Bifid   

Marked  by  continuation  of  fossa  hellcis 


Total 
440 
118 
104 
6 
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EXPERIMENTAL  INJECTION  OF  TESTICULAR  FLUID  TO  PREVENT  THE  ATROPHY  OF  THE 
PROSTATE  GLAND  IN  DOGS,  AFTER  REMOVAL  OF  THE  TESTES. 

By  George  Walkek,  M.  D., 
Chief  of  Surgical  Clinic,  The  Johns  Hopkins  Hospital  Dispensary,  Baltimore. 

{From  the   Anatomical  Laboratory  of  The  Johns  Hopkins  University.) 


In  order  to  determine  the  relationship  which  exists  between 
the  prostate  gland  and  the  testes,  I  have  instituted  a  series 
of  experiments;  the  first  of  which  I  herewith  give  as  a  pre- 
liminary report. 

It  is  now  a  well-known  fact  that  the  prostate  gland  under- 
goes an  atrophy  after  the  removal  of  the  testes,  and  these 
changes  have  been  most  accurately  studied  by  several  investi- 
gators whose  observations  I  have  confirmed,  in  several  in- 
stances, for  my  own  satisfaction  and  instruction.  These  may 
be  summarized  thus:  Twelve  days  after  the  removal  of  the 
testes,  there  can  be  seen  a  beginning  change  in  the  epithelial 
cells  of  the  prostate  gland;  the  protoplasm  first  begins  to 
clear  up;  the  nuclei  lose  their  chromatin  structure  and  dimin- 
ish in  size.  Following  this,  the  protoplasm  becomes  grad- 
ually less  and  less,  and  finally  at  the  end  of  about  six  weeks 
it  presents  only  a  faint  rim  around  a  small,  deeply-stained 
nucleus.  The  blood-vessels,  which  at  first  were  large  and 
turgid,  very  soon  begin  to  shrink,  and  finally  many  of  them 
are  obliterated;  the  muscle  undergoes  fatty  degeneration  and 
is  ultimately  converted  into,  or  replaced  by,  fibrous  tissue. 
After  a  period  of  from  eight  months  to  one  year,  the  gland  is 
reduced  to  about  one-fourth  its  normal  size;  the  glandular 
structure  is  represented  by  only  a  few  small  tubules,  lined  by 
shrunken  and  quiescent  cells,  and  the  remainder  of  the  gland 
is  converted  into  fibrous  tissue. 

In  order  to  ascertain  whether  the  atrophy  of  the  gland  is 
induced  by  the  absence  of  some  substance  in  the  testicular 
fluid;  or  in  other  words,  whether  there  is  any  element  in  this 
fluid  which  stimulates  the  prostate  and  keeps  it  up  to  a  nor- 
mal condition,  I  instituted  the  following  series  of  experi- 
ments: A  certain  number  of  well-grown,  well-developed  and 
apparently  healthy  dogs  was  selected.  After  a  few  days' 
confinement  their  testes  were  excised;  one-half  of  these  ani- 
mals were  injected  with  testicular  fluid,  every  other  day  for 
five  months  and  eighteen  days.  The  remaining  dogs  were 
kept  as  controls.  At  the  end  of  the  above  time,  the  animals 
were  killed,  and  the  glands  taken  out  and  examined. 

The  testicular  fluid  was  thus  prepared:  the  testes  were  re- 
moved from  dogs  very  soon  after  they  were  killed;  usually 
about  twenty-five  to  thirty  animals  being  available  at  once. 
The  glands  after  removal  were  carefully  freed  from  the  tunica 
vaginalis,  and  the  vas;  the  epididymis,  however,  was  allowed 
to  remain.  The  organs  were  then  washed  with  water  and 
ground  to  a  fine  pulp;  this  partially -fluid  mass  was  accu- 
rately measured  and  an  equal  volume  of  50$  aqueous  solution 
of  glycerine  was  added.  The  mixture  was  then  put  on  ice 
and  allowed  to  remain  for  fifteen  hours,  at  the  end  of  which 


time  it  was  strained  several  times  through  a  fine  cloth.  (Re- 
peated attempts  were  made  to  pass  it  through  a  Pasteur  filter, 
and  also  through  ordinary  filtering  paper,  but  so  unsuccess- 
fully that  the  method  was  discarded.)  Thus  prepared  the 
testicular  extract  was  a  reddish,  thick,  and  slightly  tenacious 
fluid,  about  the  consistency  of  glycerine.  To  this  was  added 
as  a  preservative,  a  small  amount  of  trikresol,  dissolved  in 
glycerine,  so  that  the  amount  of  the  former  represented  one- 
fifth  of  one  per  cent  of  the  whole  volume;  this  was  not  suffi- 
cient to  impart  any  odor  to  the  solution.  The  extract  was 
kept  in  a  wide-mouth  bottle,  at  the  ordinary  room  tempera- 
ture, for  a  number  of  weeks,  during  which  time  it  remained 
perfectly  pure  and  free  from  bacteria.  During  the  course 
of  the  injections  about  2000  cc.  of  the  extract  were  used, 
which  represented  one  hundred  and  twenty  testes. 

Ten  cubic  centimeters  of  this  fluid,  which  represented  five 
cubic  centimeters  of  the  testicular  extract  were  injected  into 
the  animals.  The  injections  were  begun  on  the  third  day 
after  operations,  and  were  made  every  day  during  the  first  ten 
days.  Various  parts  of  the  back,  loins  and  thighs  were  in- 
jected. The  syringe  used  was  a  Parke,  Davis  antitoxine  in- 
strument which  was  cleaned  before  and  after  using  by  wash- 
ing in  a  1  to  20  solution  of  carbolic  acid.  The  injections 
produced  very  little  pain,  and  were  accomplished  without 
difficulty.  No  attempt  was  made  to  shave  or  to  sterilize  the 
skin. 

After  ten  days  the  dogs  became  droopy,  failed  to  eat,  and 
were  indisposed  to  play.  The  injections  were  stopped  for 
several  days,  and  they  rapidly  regained  their  former  health. 
After  this,  the  injections  were  resumed  and  continued  every 
alternate  day;  no  further  trouble  ensued.  The  uninjected 
animals  were  kept  in  the  same  place  and  were  fed  on  the 
same  food,  and  had  in  every  way  the  same  environment. 

At  the  end  of  five  months  and  eighteen  days  the  dogs  were 
killed  by  chloroform;  their  glands  removed,  examined  ma- 
croscopically,  and  fixed  in  a  solution  containing  3$  chromic 
acid  and  5#  acetic  acid,  preparatory  to  making  microscopic 
sections. 

The  result  may  be  summed  up  in  a  few  words:  The  pros- 
tate gland  in  the  injected  animals  presented  both  macroscop- 
ic-ally and  microscopically  the  same  changes  that  had  occurred 
in  the  uninjected  ones.  It  may  be  said,  therefore,  that  the 
injections  of  the  testicular  fluid  had  apparently  no  effect 
whatever,  and  one  is  probably  justified  in  concluding  that 
the  atrophy  of  the  gland  is  in  no  way  connected  with  the 
absence  of  any  substance  in  the  testicular  secretion. 
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A  PLEA  FOR  EARLY  NAKED-EYE  DIAGNOSIS  AND  REMOVAL  OF  THE  ENTIRE  ORGAN  WITH 

THE  NEIGHBORING  AREA  OF  POSSIBLE  LYMPHATIC  INFECTION  IN 

CANCER  OF  THE  LARYNX.1 

By  John  N.  .Mackenzie,  M.  D., 
Clinical  Professor  of  Laryngology  and  Rhinology,  Johns  Hopkins  University. 


Leaving  out  of  consideration  the  probable  existence  of  a 
cancer  bacillus  and  the  possible  future  detection  of  the  dis- 
ease through  the  blood  and  secretions,  there  remain,  in  the 
present  state  of  our  knowledge,  three  principal  methods  of 
diagnosis  in  laryngeal  cancer.  These  are,  in  the  order  of 
their  practical  usefulness  and  importance:  (1)  The  naked- 
eye  method,  or  diagnosis  by  direct  inspection  supplemented 
by  clinical  phenomena.  (2)  Thyrotomy,  and  finally,  (3) 
The  microscope.  Of  the  three  methods,  the  second  is  often 
included  in,  and  therefore  ancillary  to  the  first. 

It  is  impossible  to  exaggerate  the  importance  of  naked-eye 
diagnosis  in  the  detection  of  laryngeal  cancer.  Take  it  all 
in  all,  it  is  by  far  the  most  practical  of  the  three  methods. 
Unfortunately,  in  most  quarters  it  is  relegated  to  a  subsidiary 
place.  Even  the  best  of  laryngeal  surgeons  lose  no  time  in 
procuring  portions  of  a  suspected  growth  for  microscopic 
examination  before  they  have  gone  thoroughly  into  the  his- 
tory of  the  case  and  carefully  endeavored  to  make  the  diag- 
nosis with  the  naked  eye  alone. 

Every  resource  and  refinement  of  clinical  diagnosis  should 
be  resorted  to  before  an  appeal  to  the  microscope  is  made. 

As  the  advanced  workers  in  the  field  of  general  surgery 
have,  in  the  differentiation  of  tumors,  come  less  and  less  to 
seek  the  counsel  of  the  pathologist,  except  as  a  court  of  the 
very  last  resort,  so  should  we  teach  ourselves  to  depend  more 
and  more  upon  the  naked-eye  appearance  in  the  diagnosis  of 
tumors  in  the  windpipe.  The  removal  of  the  "  piece  for 
microscopic  examination  "  too  often  means  only  the  begin- 
ning of  the  end. 

The  trained  surgeon  of  to-day  discriminates  with  marvelous 
accuracy  (with  the  naked  eye)  between  the  different  varieties 
of  benign  and  malignant  growths  and  we  should  cultivate 
and  encourage  a  like  amount  of  skill  in  the  diagnosis  of 
laryngeal  tumors. 

But,  suppose,  after  weighing  carefullv  all  the  facts  of  the 
case  in  our  possession,  a  reasonable  doubt  remains  as  to  the 
diagnosis,  shall  the  next  step  be  the  removal  of  a  portion  <>i 
the  diseased  structure  for  examination? 

In  the  face  of  all  authority  to  the  contrary,  I  say,  em- 
phatically, "No."     Before  even  considering  such  a   pi 
tion  (if  it  be  considered  at  all),  the  suspected  growth  should 
be  examined  from  every  point  of  view,  for  in  this  manner 
alone  can  we  give  the  naked-eye  method  its  full  measure  of 


'  Abstract  of  remarks  made  in  opening'  the  debate  on  Cancer 
of  the  Larynx  at  the  Twenty-second  Annual  Congress  of  the 
American  Laryngological  Association,  May  2,  1900. 


usefulness.  This  is  best  accomplished  by  the  second  method 
— thyrotomy,  or,  if  necessary,  even  more  extensive  external 
division  of  the  tissues  of  the  neck. 

Thyrotomy  is  justifiable,  in  such  cases,  when  laryngoscopic 
examination  either  leaves  reasonable  doubt  as  to  its  true 
nature,  or  manifestly  fails  to  define  the  exact  territory  occu- 
pied by  the  disease. 

Much  can  be  learned  by  this  method,  but  it  too  has  its 
limits  of  usefulness.  For,  while  it  alone  may  establish  with 
certainty  the  existence  of  cancer,  it  often  fails  to  define  with 
absolute  accuracy  the  whole  area  covered  by  the  morbid  pro- 
cess. We  can,  therefore,  never  be  perfectly  sure,  especially 
in  cases  in  which  the  cancer  appears  as  a  diffuse  infiltration, 
that  we  have  the  entire  disease  before  our  eyes.  For,  as  I 
have  formerly  pointed  out,  as  it  is  often  impossible  to  indi- 
cate with  exactness  the  extent  of  the  trouble  laryngoscopic- 
ally,  so  after  division  of  the  larynx,  and  even  after  the  re- 
moval of  the  latter  organ  from  the  body,  it  is  by  no  means 
always  possible  to  map  out  the  entire  distribution  of  the 
affection. 

But  suppose,  after  division  of  the  larynx,  there  still  re- 
mains uncertainty  as  to  diagnosis,  are  we  justified  under  the 
circumstances  and  at  this  stage,  in  removing  a  portion  of  the 
growth  for  examination?  Or,  to  make  the  question  still 
broader,  is  partial  extirpation  of  the  tumor  ever  admissible 
even  for  the  purpose  of  microscopic  diagnosis?  Only  as  a 
measure  of  the  very  last  resort.  Before  resorting  to  thyrot- 
omy  in  general,  especially  if  a  portion  of  the  growth  is  to  be 
removed  for  examination,  it  should  be  clearly  understood  be- 
forehand with  the  patient,  that,  if  the  disease  should  prove  to 
be  cancerous,  the  surgeon  shall  be  ai  liberty,  if  in  his  judg- 
ment it  seems  best,  in  proceed  at  once  to  operation. 

The  objections  which  1  would  urge  against  removal  of  tis- 
sue for  examination  (especially  when  done  through  the  nat- 
ural passage*)  are  (1)  H  subjects  the  patient  at  once  to  the 
dangers  of  auto-infection  a1  the  point  of  incision  and  to 
metastasis  elsewhere;  (".')  it  stimulates  the  local  growth  of  the 
cancer  ami  (3),  finally,  the  method  is  often  inconclusive,  mis- 
leading and  sometimes  practically  impossible. 

The  moment  the  continuity  of  the  growth  is  broken,  in 
that  very  moment  is  opened  the  pathway  for  self-poisoning, 
and  an  unfavorable  influence  is  at  once  exerted  on  the  local 
process.  This  is  the  solemn  lesson  which  I  have  slowly 
learned  from  a  sad  experience  in  the  past. 

Cancer  is  an  infectious  process.  Whether  it  be  due  to  a 
bacillus,  which  is  possible,  or  whether  its  activity  be  <\\\e  to 
some   vital    principle   inherent   in  the   cancer   cell,   incision 
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through  the  cancerous  mass  opens  up  at  once  a  broad  avenue 
for  auto-inoculation.  Scrum  therapy  will  some  day  play  the 
most  conspicuous  role  in  the  treatment  of  this  disease. 

For,  surgical  treatment,  to  be  sufficiently  radical,  involves 
the  sacrifice  of  so  much  tissue  that  the  time  must  surely  come 
when  surgery  will  be  supplanted  by  simpler  and  more  certain 
means  and  with  the  discovery  of  the  agent  of  infection  will 
come  its  antidote.  But  to-day  the  knife  is  our  only  means 
of  cure.     How  can  we  best  employ  it? 

The  general  principle  of  treatment  in  cancer  of  the  laryn& 
is  sufficiently  simple.  It  is,  or  should  be,  identical  with  that 
which  governs  us  in  the  treatment  of  cancer  elsewhere  in  the 
organism.  Total  extirpation,  through  liberal  portions  of 
tissue,  of  the  growth,  together  with  the  neighboring 
area  of  possible  lymphatic  infection,  is  the  cardinal  principle 
of  surgery  in  the  treatment  of  this  disease,  for  by  no  other 
method  can  it  be  thoroughly  eradicated. 

The  surgical  treatment  of  laryngeal  cancer  has  resulted  in 
failure  in  the  past  because  the  methods  employed  have  not 
been  sufficiently  radical.  Thyrotomy  with  curettage  or 
partial  removal,  partial  and  complete  removal  of  the  larynx 
have  fallen  far  short  of  success  simply  because  they  have  not 
completely  removed  the  disease.  The  records  of  the  future 
will  show  that  the  reason  so  many  cases  have  terminated  in 
failure  and  death  is  because  the  disease  has  only  been  par- 
tially removed.  As  long  as  we  have  lymphatics  to  carry  in- 
fection and  glands  to  become  infected,  so  long  will  the  patient 
be  subjected  to  ultimate  danger.  There  is  only  one  rational 
method,  in  the  majority  of  cases  at  least,  of  dealing  with 
cancer  of  the  larynx.  Early  total  extirpation  of  the  entire 
organ  with  its  tributary  lymphatics  and  glands,  whether  the 
latter  be  apparently  diseased  or  not,  is  the  only  possible  safe- 
guard against  local  recurrence  or  metastasis.  By  no  other 
method  can  we  give  the  patient  a  reasonable  assurance  of  a 
permanent  lease  of  life. 

The  surgeon  who  is  abreast  with  the  times  does  not  trifle 
with  cancer  in  other  organs.  Why  should  the  larynx  be  made 
the  exception  to  the  rule?  I  am  told  that  there  are  some 
gynaecologists  who  still  curette  the  uterus  for  cancer  and  some 
surgeons  who  still  remove  half  the  breast  in  that  disease,  but 
like  the  Democrats  who  still  vote  for  Andrew  Jackson  for 
President  they  are  becoming  every  day  more  and  more  hope- 
lessly in  the  minority.  We  shall  have  to  learn  the  same 
lesson  here  that  we  are  slowly  learning  in  the  case  of  cancer 
in  other  parts  of  the  body.  It  is  the  same  old  fight  and  the 
same  old  obstacles  will  have  to  be  overcome. 

It  is  often  impossible  by  inspection  either  with  the  laryn- 
goscope or  alter  preliminary  division  of  the  thyroid,  by  trans- 
mission of  light  or  by  the  sense  of  touch,  to  limit  the  ex- 
tent of  the  disease  before  operation.  As  I  have  demon 
strated,  even  after  removal  of  the  larynx,  the  disease  may 
be  apparent  in  one  side  of  the  organ  and  not  in  the  other 
and  yet  the  microscope  show  extensive  carcinomatous  deposit 
in  the  seemingly  normal  side.  Especially  is  this  the  ease  in 
diffuse  infiltration  or  when  the  epithelioma  originates  in  the 
deep-seated  tissues  and  does  not  approach  the  surface  until 


a  late  stage  of  the  disease.  The  loose  tissue  beneath  the 
mucous  membrane  in  many  places  and  its  wealth  in  lym- 
phatics often. favor  from  a  small  focus  of  infection  infiltration 
of  other  portions  of  the  larynx  and  sometimes  with  great 
rapidity. 

Diffuse  infiltration,  even  though  confined  to  a  small  area, 
bhould  always  awaken  suspicion  of  the  existence  of  the  dis- 
ease elsewhere  in  the  organ,  even  though  no  apparent  signs 
of  its  presence  exist. 

It  is  also  possible  that  in  its  early  history,  we  may  find 
young  cancer  cells  in  the  lymphatics,  as  Halsted  has  demon- 
strated in  the  ease  of  cancer  of  the  breast. 

In  the  presence,  therefore,  of  the  fact  that  it  is  often  im- 
possible to  limit  the  diseased  area  by  inspection  and  the  sense 
of  touch,  and  in  the  light  of  the  revelations  of  the  microscope, 
it  becomes  a  serious  question  whether  we  accomplish  any 
lasting  good  by  any  operation  short  of  complete  excision  of 
the  larynx  and  the  neighboring  lymphatics  and  glands.  Cer- 
tainly, if  the  disease  approaches  the  middle  line,  the  impera- 
tive necessity  of  complete  removal  must  be  apparent  to  the 
most  timid  and  doubting  operator. 

While  total  extirpation  of  the  organ  with  the  neighboring 
area  of  possible  lymphatic  infection  should  be  the  general 
rule  of  practice,  are  there  exceptional  cases  in  which  a  less 
radical  method  of  procedure  is  justifiable? 

Early  cases  in  which  the  growth  is  very  small  (as,  for  ex- 
ample, the  small  papillomatous  and  polypoid  growths,  some- 
times found  on  the  cords),  distinctly  circumscribed,  remote 
from  the  middle  line  and  not  of  a  specially  malignant  type 
may  possibly  be  removed  with  safety  by  extirpation  of  half 
the  larynx  and  the  lymphatics  of  the  corresponding  side. 
Even  here  success  may  be  due  to  the  fact  that  while  the 
growth  may  be  pathologically  malignant,  it  may  yet  be 
clinically  benign.  For  example,  on  other  mucous  membranes 
of  the  body  (lips,  mouth,  bladder,  etc.),  and  on  the  skin,  we 
find  such  neoplasms  in  which  the  microscope  shows  an  epi- 
theliomatous  structure  in  the  main  body  or  superficial  por- 
tions of  the  growth,  but  no  malignant  changes  in  base  or 
pedicle.  It  is  quite  probable  that  such  a  condition  exists  in 
the  larynx.  But  even  in  removal  of  half  the  larynx  and 
neck  lymphatics  we  can  never  be  perfectly  sure  that  we  have 
removed  the  entire  disease,  whilst  it  is  open  to  doubt 
whether  the  preservation  of  function  which  may  be  secured 
thereby  is  sufficient  to  warrant  the  risk.  Partial  preservation 
of  function  should  never  be  attempted  in  the  presence  of  the 
slightest  danger  to  life. 

Operations  for  laryngeal  cancer  through  the  mouth,  done 
almost  universally  to-day,  it  seems  to  me,  should  no  longer 
come  within  the  range  of  serious  consideration. 

Thyrotomy  with  curettement  or  removal  of  all  apparent 
(visible)  disease  is  not  up-to-date  surgery,  is  in  direct  defiance 
of  the  rules  that  should  govern  us  in  the  treatment  of  cancer, 
and  is  a  reversion  to,  and  a  resurrection  of  a  method  of 
procedure  that  was  discredited  and  abandoned  over  half  a 
century  ago. 

Whatever  operation  be  done,  it  should  be  forever  borne  in 
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mind  that  we  are  dealing  with  cancel — with   an    infi 
process — that  no  matter  how  minute  the  original   point   of 
infection  may  be,  the  area  of  possible  poisoning  is  practically 

boundless,  and  that,  if  the  slightest  (Inula  exists  as  in  the 
circumscription  of  the  growth,  the  complete  operation  should 
be  done. 

No  operation  for  laryngeal  cancer  is  complete  without  the 
removal  of  the  neck  lymphatics. 

It  is  chiefly  because  they  have  not  been  complete,  that  ex- 
cision of  half  the  larynx  or  of  the  whole  organ  has  so 
signally  failed  in  the  past. 

The  history  of  the  treatment  of  laryngeal  cancer  is  the 
same  old  wretched  story  of  the  treatment  of  cancer  in  other 
organs — the  long  and  melancholy  record  of  dismal  failure 
after  failure — the  inevitable  result  of  only  partially  removing 
the  disease.  What  is  the  present  status  of  the  subject?  As 
far  as  operative  measures  are  concerned,  there  seems  to  be 
utter  paralysis  of  effort — on  every  side  we  are  con  fronted  by 
practical  failure.  Without  stopping  to  inquire  how  far  ap- 
parent success  in  partial  removal  of  laryngeal  cancer  may  be 
due  to   mistakes   in  diagnosis  or  to  the  simple  accident  of 


good  fortune,  it  is  sale  to  say  that  in  the  present  state  of  our 
knowledge  the  outlook  is  extremely  unsatisfactory  and 
sombre.  In  the  presence  of  the  great  uncertainty  thai  sur- 
rounds operations  lor  partial  removal  and  in  the  light  of  our 
experience  in  the  modern  treatment  of  cancer  in  other  organs 
of  the  body,  shall  we  resort  to  complete  extirpation  of  the 
larynx  with  the  neighboring  area  of  possible  infection,  or 
shall  we  cling  with  fatuous  persistency  to  what  some  one  has 
called,  with  cruel  felicity  of  expression,  the  "incomplete  op- 
eration." under  which  term  must  be  included  all  surgical 
procedures  hitherto  resorted  to  in  this  disease? 

The  time  will  surely  come,  if  it  has  not  already  come,  when 
the  conscientious  surgeon  will  consider  (hat  he  has  fallen  far 
short  of  his  duty  both  to  his  patient  and  to  himself  if  he  does 
not,  in  the  treatment  of  cancer  of  the  larynx,  remove  not 
only  the  entire  organ,  hut  also  the  neighboring  lymphatic 
area.  Then  and  not  until  then,  will  we  have  more  favorable 
statistics  ami  prognosis  in  cancer  of  the  larynx.  Then  and 
not  until  then,  will  the  medical  historian  chronicle  a  real 
advance  in  the  management  of  this  terrible  disorder. 


HEREDITY  IN  DIABETES  MELLITUS,  WITH  A  REPORT  OF  SIX  CASES  OCCURRING 

IN  A  FAMILY.1 

By  J.  Fall  Pleasants,  M.  D. 


1  wish  to  report  six  cases  of  diabetes  mellitus  occurring 
among  the  members  of  a  single  family  in  three  generations. 

The  cases  ai f   special   interest    since  they  illustrate   very 

well  certain  features  of  the  hereditary  form  of  diabetes,  five 
of  the  six  cases  have  been  under  personal  observation. 

Heredity  has  been  long  recognized  as  a  factor  in  the  eti- 
ology of  diabetes,  but  its  importance  has  been  generally 
underestimated.  The  first  reference  to  diabetes  as  a  family 
disease  which  1  am  able  to  find  in  the  literature  occurs  in 
Richard  Morton's  Opera  Medica,  Amsterdam,  /'-'•'";.  In  his 
chapter  on  diabetes  he  cites  the  case  of  a  father  and  -on 
who  suffered  from  the  disease.  Among  other  early  writers 
who  called  attention  to  the  fact  that  heredity  may  somc- 
time-  enter,  were  Blumenbach  and  Isenflamm.  In  Rollo's 
Cases  <>f  Diabetes  Mellitus,  L798,  Storer  of  Nottingham  di- 
rected attention  to  what  he  termed  "mild  habitual  or  family 
diabetes.''  and  cited  two  families  in  which  several  members 
were  diabetic.  In  one  of  these  cases  the  father  is  said  to 
have  died  of  diabetes,  while  a  son,  a  daughter  and  a  grand- 
daughter  suffered  from  a  mild  type  of  the  disease.  Thomas 
in  the  same  work  report-  a  similar  case.  During  the  preseni 
century  numerous  writers  have  contributed  to  our  knowledge 
of  the  part  played  by  heredity. 

Statistics  showing  the   proportion  of  cases  of  diab 

'  Head  before  the  Johns  Hopkins  Hospital  Medical  Society, 
June  4,  1900. 


which  heredity  enters  vary  considerably,  as  the  following 
figures,  which   I  have  collected,  illustrate: 

Flint1  27.7£ 

Bouchard  :l   35 

Fitz  and  Joslin  '   23.S 

von  Nborden     21.8 

Schmitz' 81.1 

Seegen     14 

Xaunyn  '     11.1 

Zimmer °    10. (i 

Williamson10    10.5 

Frericbs  "  9.75 

Grube"    7.9 

Johns  Hopkins  Hospital  Series  (112  cases)  5.3 
W'egeli  "  (in  children) 29 

The  marked  variation  in  these  figures  is  probably  largely 
,\i]t~  to  (he  class  of  patient-  upon  which  the  different  sta- 
tistics are  based.  Those  based  upon  hospital  and  dispensary 
cases   arc    lower,   owing    to    the   difficulty    in    obtaining   satis- 

Eactory     medical     histories     £r such     patients.     Thus 

Xaunyn"  reports  from  his  private  practice  17-20  per  cent 
of  cases  giving  a  history  of  heredity,  while  of  the  patients 
from  his  clinic  only  1.1  per  cent  gave  such  a  history.  For 
the  same  reason  the  figure-  based  upon  an  analysis  made  by 
Dr.  T.  B.  Futcher  and  myself  of  112  cases  treated  at  the 
Johne  Hopkins  Hospital  and  Dispensary  up  to  June  l;  1900, 
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are  low.  Fitz  and  Joslin  omit  cases  in  which  the  family  his- 
tory has  not  been  especially  inquired  into,  so  that  their 
figures  are  of  especial  value.  It  seems  probable  that  heredity 
enters  in  from  20  to  25  per  cent  of  all  cases  of  diabetes. 

A  study  of  00  eases  of  diabetes  in  which  an  hereditary  his- 
tory was  obtained,  founded  upon  an  analysis  of  six  cases 
treated  at  the  Johns  Hopkins  Hospital  and  upon  the  series  of 
cases  reported  by  Flint."  Fitz  and  Joslin  1B  and  Naunyn," 
shows  the  occurrence  of  the  disease  among  other  members 
of  the  family  as  follows:  father  15,  mother  5,  brother  or 
sister  21.  two  sisters  1,  brother  and  sister  4,  uncle  7,  aunt  3, 
grandfather  1,  father  and  uncle  1.  In  two  instances  several 
members  of  the  family  were  affected.  One  of  these  is  the  case 
reported  by  Flint  in  which  six  members  of  the  family  were 
diabetic.  The  other  instance  is  that  of  the  family  reported 
in  this  paper.  These  figures  show  the  frequency  with  which 
the  disease  occurs  in  a  brother  or  sister,  or  in  a  collateral 
relation.  In  only  20  of  the  60  cases  was  one  of  the  parents 
diabetic.  In  only  8  of  the  series  were  more  than  two  mem- 
bers of  the  family  affected. 

While  it  is  comparatively  rare  to  find  more  than  two  or 
three  cases  occurring  among  the  members  of  a  single  family, 
there  are  several  instances  on  record  in  which  numerous  in- 
dividuals have  been  attacked  in  successive  generations.  The 
most  remarkable  of  these  is  a  case  reported  by  von  Noor- 
den,18  who  publishes  a  pedigree  of  the  family  in  question. 
In  this  case  the  disease  affected  ten  members  of  a  family  in  four 
generations,  appearing  in  each  successive  generation  at  an 
earlier  age.  The  family  history  was  further  complicated  by 
intermarriages  with  other  diabetic  families.  Isenflamm ,0 
reported  seven  diabetic  children  in  a  family.  The  editor  of 
the  Indian  Medical  Gazette2'  cites  a  case  in  which  eight 
members  of  ;i  Hindoo  family  in  three  generations  are  said  to 
have  suffered  with  diabetes.  The  following  cases  will  be 
simply  referred  to:  Flint21  (the  case  already  mentioned), 
father,  paternal  uncle,  two  sisters,  and  two  brothers — only 
"iic  case  recorded  and  observed.  Senator22 — four  children 
of  a  Polish  Jew.  Hertzka23 — three  brothers  and  a  sister. 
Xaunyn2' — mother  and  four  children.  Bence  Jones25 — 
three  brothers  and  a  sister.  Mosher26 — father  and  mother, 
three  daughters  and  a  grandson.  Frew  27 — child  nine  years 
old.  uncle,  aunt  and  grandfather.  These  are  among  the 
most  striking  cases  which  I  have  been  able  to  collect  from 
the  literature  and  serve  to  show  that  diabetes  may  be  at 
times  distinctly  a  family  disease.  In  many  of  these  cases 
the  writers  have  had  but  a  single  member  of  the  family 
under  observation,  the  occurrence  of  the  disease  among  the 
other  members  being  founded  upon  hearsay.  In  this  connec- 
tion attention  may  be  called  to  the  fact  that  several  observers 
have  found  that  in  diabetic  families  there  is  often  a  history 
of  epilepsy,  insanity  and  the  various  psychoses.  Obesity  is 
often  a  characteristic  of  diabetic  families,  occurring  in  both 
diabetic  and  non-diabetic  members.  Syphilis  has  also  been 
red  as  playing  an  important  role — one  writer, 
Schnee,™  going  so  far  as  to  say  that  all  cases  of  hereditary 
diabetes  are  due  to  lues  in  some  ancestor. 


The  occurrence  of  diabetes  in  husband  and  wife  is  by  no 
means  uncommon,  Schmitz M  reporting  26  cases  out  of  a 
total  of  2320.  Although  1.12  per  cent  seems  a  large  figure, 
it  is  the  general  opinion  that  such  cases  of  "  conjugal  dia- 
betes" are  accidental,  and  considering  the  comparative  fre- 
quency of  diabetes,  cannot  be  regarded  as  affording  evidence, 
that  under  these  circumstances,  the  disease  is  ever  contagious. 

From  a  study  of  the  reported  cases  of  diabetes  mellitus  in 
which  heredity  enters  and  of  my  own  cases,  certain  peculiar 
features  of  the  family  type  of  the  disease  are  to  be  noted. 

(1)  The  occurrence  of  the  disease  in  an  uncle,  aunt  or 
cousin,  while  the  parents  escape,  is  very  often  observed. 
This  may  be  conveniently  spoken  of  as  the  "  collateral  in- 
heritance" of  diabetes.  In  the  same  way  a  grandparent  may 
be  diabetic  while  the  parent  escapes. 

(2)  When  successive  generations  are  affected  there  is  a 
tendency  for  the  disease  to  develop  at  a  progressively  earlier 
age. 

(3)  When  more  than  two  members  in  the  same  generation 
are  diabetic  there  is  a  tendency  for  the  disease  to  appear  at 
approximately  the  same  period  of  life. 

(4)  While  hereditary  diabetes  developing  in  the  first  two 
decades  is  often  of  a  severe  character,  the  eases  developing 
later  in  life  are  generally  of  a  mild  type. 

(5)  In  a  certain  number  of  cases  the  disease  has  appeared 
in  the  children  prior  to  its  occurrence  in  the  parents.2 

(6)  There  is  frequently  a  neuropathic  tendency  in  dia- 
betic families.  Cases  are  recorded  in  which  several  children 
were  diabetic,  while  the  others  suffered  from  various  psy- 
choses. 

(7)  Obesity  is  often  a  characteristic  of  families  in  which 
diabetes  occurs. 

The  cases  which  I  wish  to  report  to-night  occur  in  two 
brothers  and  two  sisters,  an  uncle  and  a  great  uncle,  as  is 
shown  in  the  accompanying  chart-pedigree.  With  the  ex- 
ception  of  the  great   uncle,   Heinrich   D who  died  in 

Germany  about  fifteen  years  ago  all  the  cases  have  come 
under  my  personal  observation.  Apart  from  the  diabetic 
taint  the  family  history  shows  nothing  of  especial  interest. 

All  of  the  23  descendants  of  the  emigrant,  Augusta  M , 

who  are  now  living,  are  residents  of  Baltimore.  With  one 
exception,  I  have  fortunately  been  able  to  make  an  analysis 
of  the  urine  of  all  of  these.  In  addition  to  these,  one  mem- 
ber of  the  family  suffering  from  diabetes  recently  died  at  the 

Johns  Hopkins  Hospital,  so  that  including  Augusta  M 

I  am  thus  able  to  report  upon  the  condition  of  24  members 
of  the  family.  In  view  of  the  interest  at  present  attached  to 
the  so-called  "  conjugal  diabetes."  wherever  possible  the  con- 
dition of  those  persons  who  have  married  into  the  family  has 
been  investigated.  The  result  of  these  inquiries  has  so  fat- 
been  negative.  The  average  of  intelligence  in  the  family  is 
excellent.  There  is  no  history  of  epilepsy,  insanity  or  other 
nervous  trouble.     One  of  the  diahetic  members  of  the  family 


2  Two   such   cases    nro    reported   by   Niessen,30   Xaunyn  "    nm 
Grube  32  each  report  a  case. 
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— John  M has.  however,  had  two  attacks   of  delirium 

tremens.     No    luetic    history    is    obtainable.     Not   a    single 

member  of  the  family  is  stout,  but  it  is  of  interesi  to  note 
thai  the  father  of  the  four  diabetic  brothers  and  sisters  is 
a  very  large  man.  although  the  diabetic  taint  comes  through 
the  mother. 

The  following  is  a  summary  of  the  cases: 

Cask  1.  Heinrich  D .  the  great  uncle  of  (ioslar,  Ger- 
many, is  said  by  his  sister  to  have  died  of  "  Zuckerkrankheit  " 
fifteen  years  ago  at  the  age  of  forty.  Three  years  before  his 
death  he  was  severely  injured  by  a  falling  tree.  Soon  after 
the  injury  his  general  health  began  to  fail.  About  one  year 
previous  to  his  death  sugar  was  found  in  the  urine.  No 
further  details  of  the  case  are  obtainable. 

(   ise  II.     John  M the  uncle — aged  28. 

Complains  of  nervousness. 

Past  History. — No  acute  diseases  except  measles  and  ma- 
laria, the  latter  two  years  ago.  During  the  past  seven  years 
has  suffered  much  from  nervousness  brought  on,  he  thinks, 
by  excessive  drinking.  Has  had  two  attacks  of  delirium 
tremens  within  the  past  year.     No  history  of  lues. 

Present  Illness. — December  15,  1899,  he  was  examined  for 
admission  into  a  beneficial  society,  and  his  urine  found  to 
contain  sugar.  Previous  to  this  he  did  not  know  of  the  ex- 
istence of  diabetes.  The  examining  physician  reports  to  me 
that  on  two  subsequent  occasions  sugar  in  large  amounts  was 
found  to  be  present.  The  classical  symptoms  of  diabetes  are 
not  very  marked — the  patient  does  not  drink  a  ver]  largi 
amount  of  water,  the  urine  is  but  slightly  increased  in  amount, 
the  appetite  is  moderate  and  there  has  been  no  marked  loss  in 
weight.     He  refuses  to  submit  to  a  special  diet. 

Physical  Examination. — The  patient  refuses  to  allow  me 
to  make  a  physical  examination.  In  appearance  he  is  tall 
and  well  developed.  Color  rather  sallow.  Seems  very  much 
upset  about  his  condition.  The  examining  physician  informs 
me  that  nothing  especial  is  to  he  made  out  in  the  chest  or 
abdomen. 

Urine  Analysis. — This  has  been  made  by  me  twice.  April 
6,  1900:  Sugar  present,  but  the  amount  unfortunately  not 
determined.  Specific  gravity  1036.  No  albumin  or  casts. 
April  24.  1900:  Sugar  M.  Specific  gravity  1020. 
of  albumin,  no  casts.  No  diabetic,  ,?-oxybutyrio  acid  or  ace 
tone  present  on  either  occasion.  On  the  whole  tin  case 
seems  to  be  rather  a  mild  one. 

Cases  III,  IV.  V  and  VI  are  brothers  and  sisters. 

Cask  HI.  Jacob  S nephew — aged  20.  Tailor  by  oc- 
cupation.    Came  under  observation  March  30.  1001). 

Complains  of  loss  of  voice  and  general  weakness. 

Past  History.     Mo  acute  diseases  except  pneumonia 
a  child.     No  luetic  history.     Habits  have  always  bei  □ 
Slight  cough  with  expectoration  for  several  years      (i 
ago  his  voice  began   to  become  weak  and  his 
troublesome.     The  diagnosis   of  tuberculous   laryngitis   was 
made  at  the  Johns  Hopkins  Hospital  Dispensary,  alt] 
diabetes  was  not  suspected. 

Present   Illness. — There   is   no   definite   history    of   onset. 


About  one  year  ago  the  patient  began  to  suffer  from  thirst 
and  dryness  of  the  throat.  Drinks  a  rather  large  amount  of 
water  at  times.  Frequently  voids  two  or  three  litres  of  urine 
a  day.  Appetite  is  large.  During  the  past  year  there  has 
been  considerable  loss  in  strength  and  weight.  There  is  no 
pruritus.     Now  suffers  from  severe  cough  and  night  sweats. 

The  patient  did  not  know  of  the  existence  of  diabetes  until 
four  or  five  months  ago  when  he  was  informed  of  the  fact  by 
his  physician.  Since  then  he  has  been  at  times  on  a  re- 
stricted diet. 

Physical  Examination. — In  appearance  the  patient  is  a  frail 
and  badly-nourished  boy.  Very  anemic;  no  zanthomata  or 
other  cutaneous  lesions;  no  dryness  of  the  skin;  no  fruity 
odor  of  the  breath.  The  throat  examination  shows  tubercu- 
lous ulceration  of  the  larynx.  Examination  of  the  lungs 
shows  an  advanced  tuberculous  process  in  the  upper  left  lobe 
while  there  are  signs  of  beginning  involvement  of  the  right 
apex.     The  physical  examination  is  otherwise  negative. 

Urine  Analysis. — March  29.  1900.  Urine  shows  2.9^  of 
sugar.  No  diabetic  acid;  ,5-oxybutyric  acid  or  acetone: 
urine  otherwise  negative. 

Case  IV.     Charles  S nephew — aged  1C>:  clerk.    Came 

under  observation  March  30,  1900. 

Complains  of  dryness  of  throat. 

Past  History. — No  acute  diseases  except  measles  and 
chicken-pox;  no  luetic  history:  no  history  of  malaria.  Hab- 
its have  always  been  good. 

Present  Illness. — The  patient  says  that  his  general  health 
is  good.  For  the  past  year  he  has  been  troubled  with  dryness 
of  the  throat.  Five  months  ago  he  had  two  fingers  cut  off 
by  machinery.  Following  this  for  several  days  he  was  very 
nervous  and  had  a  low  fever  which  his  physician  called  "  ma- 
laria." Since  then  the  dryness  of  the  throat  has  increased. 
For  the  past  year  he  has  taken  a  good  deal  of  water  to  drink: 
his  appetite  has  increased  and  the  amount  of  urine  has  in- 
creased. All  these  symptoms  have  become  more  marked  since 
the  accident.  He  thinks  that  there  has  been  a  slight  loss 
in  weight. 

The  patient  was  not  aware  of  the  existence  of  diabetes. 

Physical  Examination. — The  patient  is  a  well-developed 
and  well-nourished  boy.  slightly  anemic  in  appearance.  There 
is  no  fruity  odor  of  the  breath.  No  zanthomata  or  other 
skin  lesions:  no  dryness  of  the  skin.  The  examination  of  the 
throat,  thorax  and  abdomen  is  negative.  Both  knee-jerks 
are  absent. 

TTrine  Analysis. — This  has  been  made  twice.  The  patient 
has  not  been  on  a  restricted  diet.  March  29.  1900.  Sugar 
".'<:  specific  gravity  1037;  no  diabetic  acid  or  /9-oxybutyric 
acid.  There  is  a  distinct  trace  of  acetone.  Urine  otherwise 
negative.  March  31,  1900  (24  hours'  specimen);  amount  in 
2)  hours.  3050  cc;  sugar  5.3#;  specific  gravity  1011.  No 
diabetic  acid.     ?-oxybutyric  acid  or  acetone. 

Case  V.      Augusta  S niece — aged  1fi:  schoolgirl. 

Came  under  observation  April  1.  1900. 

There  is  no  complaint  about  her  health. 

Past  History. — The   patient  has  always   been   strong  and 
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healthy.  Chills  aud  fever  every  other  day  when  about  six 
years  of  age.  Measles  and  chicken-pox  as  a  child.  The  pa- 
tient is  subject  to  attacks  of  tonsillitis.  She  first  menstruated 
live  months  ago. 

Present  Illness. — The  patient  says  that  she  feels  strong  and 
well.  Her  appetite  is  quite  large;  drinks  a  good  deal  of  tea 
and  coffee;  does  not  suffer  much  from  thirst;  no  dryness  of 
throat;  voids  between  two  and  three  litres  of  urine  a  day. 
The  patient  does  not  know  how  long  she  has  been  voiding 
this  much,  and  has  never  thought  the  amount  excessive.  It 
is  impossible  to  assign  the  time  of  onset  of  the  disease. 
There  is  no  dryness  of  the  skin,  zanthomata  or  skin  eruption. 
The  patient  was  not  aware  of  the  presence  of  diabetes. 

Physical  Examination. — The  patient  is  a  well-developed 
and  very  well-nourished  girl.  The  complexion  is  brilliant. 
Lips  and  mucous  membrane  are  of  a  good  color.  There  is 
no  fruity  odor  of  breath.  There  are  no  zanthomata.  An 
examination  of  thorax  and  abdomen  is  not  permitted.  Seems 
in  excellent  general  physical  condition. 

Urine  Analysis. — Two  analyses  have  been  made.  The  pa- 
tient has  not  been  on  a  special  diet.  April  1.  1900:  Sugar 
1.5$;  considerable  albumin;  no  diabetic  acid.  ,5-oxybutyric 
acid  or  acetone.  April  30,  1900:  Amount  in  24  hours  2600 
cc:  sugar  1$;  specific  gravity  1016.  No  diabetic  acid,  ft- 
oxybutyric  acid  or  acetone;  trace  of  albumin. 

Case  VI.     Drueilla  S niece — aged  10.     Schoolgirl. 

Admitted  to  the  Johns  Hopkins  Hospital  March  22.  1900 
Died  April  6,  1900. 

Admitted  complaining  of  rheumatism. 

Past  History. — Measles  when  six  years  of  age.  There  have 
been  three  previous  attacks  of  rheumatism:  no  history  at 
malaria. 

Present  IH/ness. — For  three  weeks  preceding  her  admission 
the  patient  had  been  suffering  with  acute  articular  rheuma- 
tism. She  also  complained  of  pain  about  the  heart.  Had 
never  not  iced  that  she  drank  much  water  or  that  she  voided 
much  urine.  Appetite  is  not  large.  At  times  she  had  pru- 
ritus of  the  seal]).  There  has  been  no  decrease  in  strength 
or  weight. 

Physical  Examination. — The  patient  is  a  fairly  well-nour- 
ished girl.  Not  anemic  in  appearance.  There  are  no  zan- 
thomata or  other  cutaneous  lesions;  no  dryness  of  the  skin; 
odor  of  breath  not  fruity.  There  is  considerable  tenderness 
over  the  involved  joints.  The  heart-dulness  is  increased,  and 
there  is  a  loud  systolic  murmur  at  the  apex.  A  marked 
friction  inli  is  heard  over  the  body  of  the  heart.  Nothing 
further  made  out  on  examination. 

After  admission  to  the  hospital  her  condition  gradually 
became  worse.  She  died  April  6.  1900,  with  all  the  symp- 
toms of  cardiac  disease.  During  the  greater  part  of  her 
illness  there  was  considerable  fever,  often  reaching  104°. 
None  of  the  symptoms  of  diabetic  coma  were  present  at  any 
time.  The  blood  examination  did  not  show  the  existence  of 
lipaemia.     There  was  a  slight  reaction  with  Bremer's  lest. 

The  patient  was  at  no  time  on  a  diet  entirely  free  from 
carbohydrates. 


Urine  Analysis. — During  the  fifteen  days  that  the  patient 
was  under  observation  in  the  hospital  a  very  careful  daily 
determination  of  the  sugar,  diabetic  acid,  /S-oxybutyrie  acid. 
acetone,  ammonia  and  urea  was  made  by  Dr.  Erlanger.  The 
amount  of  urine  in  24  hours  varied  from  740  to  2260  ce. 
The  sugar  ranged  from  1.5  to  4.6$.  The  specific  gravity 
ranged  from  1016  to  1039.  At  times,  diabetic  acid,  acetone 
and  /J-oxybutyric  acid  were  all  detected  in  the  urine,  the 
latter  on  one  occasion  reaching  .35$.  The  urine  towards  the 
last  contained  a  trace  of  albumin,  but  no  casts. 

Autopsy. — Fortunately  a  post-mortem  examination  was  ob- 
tained. The  heart  showed  the  presence  of  a  marked  endo- 
carditis and  a  serofibrinous  pericarditis.  The  examination 
of  the  abdominal  organs  showed  nothing  of  importance.  The 
pancreas  was  possibly  slightly  enlarged,  but  microscopical 
examination  revealed  nothing  abnormal.  The  liver  was  prac- 
tically normal.     The  brain  and  cord  could  not  be  examined. 

An  analysis  of  these  six  cases  brings  out  certain  points  of 
interest  which  illustrate  well  some  characteristic  features  of 
hereditary  diabetes.  An  inspection  of  the  chart-pedigree  shows 
that  the  disease  was  probably  inherited   through  the  great 

grandfather  Bemhard  D ,  as  he  has  diabetic  descendants 

through  both  of  his  wives,  although  considering  the  advanced 
age  at  which  he  died — 88 — it  is  improbable  that  he  himself 

suffered  from  the  disease.   The  grandmother — Augusta  D 

is  living  and  well.  Her  urine  is  absolutely  negative.  The 
same  is  true  of  Theresa  S ,  the  mother  of  the  four  dia- 
betic children.  These  cases  thus  bring  out  very  well  what  I 
have  called  the  "  collateral  inheritance "  of  diabetes,  there 
being  probably  no  history  of  diabetes  in  an  ancestor  in  three 
generations  at  least.  The  age  at  which  the  disease  has  first 
made  its  appearance  is  a  more  difficult  matter  to  determine. 
In  the  case  of  the  great  uncle  it  was  discovered  at  40,  in  the 
uncle  at  28,  and  in  the  four  nephew's  and  nieces  at  ages  rang- 
ing from  10  to  19.  We  have  here  the  disease  appearing  in  suc- 
ceeding generations  at  a  progressively  early  age.  In  the 
third  generation  the  disease  has  appeared  approximately  at 
the  same  period  of  life;  i.  e.,  all  the  cases  are  in  the  second 
decade.  In  regard  to  the  severity  of  the  disease  in  the  family 
under  consideration,  it  is  as  yet,  too  early  to  speak  definitely. 
The  cases  at  present,  under  observation  do  not  seem  to  be  of 
a  severe  type,  in  some  of  the  cases  the  existence  of  any 
trouble  being  unsuggested.  In  the  one  fatal  case  which  I 
have  been  able  to  observe,  death  was  not  due  to  diabetes.  As 
stated  previously  there  is  no  definite  neurotic  family  history 
or  history  of  obesity. 

The  negative  evidence  which  has  been  brought  forward 
by  a  study  of  the  urine  of  24  out  of  25  members  of  the 
family,  is  of  interest,  and  should  additional  members  of  the 
family  at  a  later  time  develop  the  disease,  will  be  of  import- 
ance in  determining  the  time  of  its  onset.  If  possible  the 
family  will  be  kept  under  observation  and  any  later  develop- 
ments which  may  be  of  interest  will  be  reported. 
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Howard  A.  Kelly.  M.  D.  The  Evolution  of  My  Technique 
in  the  Treatment  of  Fibroid  Uterine  Tumors.  Read  be- 
fore the  American  Gynaecological  Society,  at  Washington, 
D.  C,  May  3,  1900.  Published  in  the  American  Journal 
of  Obstetrics,  Sept.,  1900.     (Illustrated.) 

The  methods  of  enucleation  in  certain  difficult  cases  of  myoma 
uteri  by  (1)  median  sagittal  bisection  of  the  uterus  with  the 
tumors,  (2)  bisection  of  the  tumor  alone  or  (3)  coronal  section 
of  the  uterus,  briefly  described  in  a  preliminary  report  in  the 
.ToH?»s  Hopkins  Hospital  Uui.i.ktin  for  March.  1900,  are  here 
described  in  detail  with  accompanying-  explanatory  figures. 

Gynecology,  It-  Present,  Past  and  Future. — Philadel- 
phia Medical  Journal,  September  22,  1900. 


Methods     of     Teaching     Gynecology.—  Philadelphia 

Medical  Journal,  September  1.  1900. 
Resection  and    Anastomosis  of  the    Divided    CJreter. 


Presented    to  the  Section   on   Obstetrics   and    Diseases   of 
Women,  al  the  Fifty-firs!  Annual  Meeting  of  the  American 
Medical  Association,  Held  at  Atlantic  City,  X.  J.,  June  5-8, 
1900.     Published  in  The  Journal  of  the  American    \fedical 
Association,  October  6,  1900.     (Illustrated). 
I  take  it  that  a  urethral  anastomosis   i    about  as  difflcull  and 
as  delicate  a  piece  of  surgical  work  as  we  arc  called  on  to  exe- 
cute upon  the  human  body,  fullj  as  delicate  as  the  mosl  difficult 
operation  on  I  he  ej  e. 
Injuries  of  the  ureter  requiring  anastomosis  arc  all 
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clusively  surgical,  that  is  to  say,  they  are  produced  in  the 
course  of  operations  when  they  can  often  be  detected  at  once 
and  immediately  repaired.  The  injury  is  almost  invariably 
confined  to  the  pelvic  portion  of  the  ureter,  and  if  any  part  is 
sacrificed  the  loss  is  limited  to  the  pelvic  end.  The  injury  is, 
for  the  most  part,  involuntary  on  the  part  of  the  operator,  as 
when  he  cuts  a  ureter  for  a  blood-vessel  or  unwittingly  picks 
it  up  along  with  the  ovarian  vessel  at  the  pelvic  brim  and  ligates 
and  divides  it  there.  In  other  instances  it  is  torn  out  of  the 
pelvis  with  an  adherent  ovarian  cyst,  myoma,  pyosalpinx,  extra- 
uterine pregnancy  or  tuberculous  mass.  A  voluntary  sacrifice 
is  made  when  the  ureter  passes  through  a  carcinomatous  mass 
in  the  broad  ligament  in  caliber."  An  instrument  which  Kelly 
uses  to  overcome  these  difficulties,  known  as  a  ureteral  guide,  is 
then  described  and  the  manner  of  using  it  is  explained.  Then 
follows  an  abstract  of  six  cases  in  which  anastomosis  of  the 
ureter  was  performed. 

Robert  L.  Eandolph,  M.  D.  A  Keview  of  Recent  German 
Ophthalmic  Literature  for  the  Quarter  Ending  June  30, 
1900. — Annals  of  Ophthalmology,  July,  1900. 
An  Insurance  Case  in  Which  Ossification  of  the  Cho- 
roid Led  to  the  Identification  of  the  Body. — Ophthalmic 
Record.  July,  1900. 

The  case  was  that  of  a  man  whose  body  had  lain  at  the  bottom 
of  the  Niagara  river  for  nine  months.  When  discovered,  the 
body  was  so  badly  decomposed  that  the  insurance  companies 
refused  to  pay  the  insurance,  claiming  that  it  was  impossible 
to  identify  the  remains.  The  family,  however,  remembered  that 
one  eye  (left)  had  been  blind  for  years  from  an  injury.  The 
eyes  were  examined  and  an  ossified  choroid  in  the  left  eye  was 
the  only  remaining  recognizable  structure  which  was  found. 
This  was  sufficient  to  show  that  the  eye  had  been  blind  for  years 
and  the  companies  accepted  the  evidence  as  conclusive  and  paid 
the  insurance. 

Thomas  R.  Brown,  M.  D.     Poisoning  with  Snake-Venom. — 

Twentieth  Century  Practice  of  Medicine,  Vol.  XX,  pp.  491- 

538. 

In  this  article  the  subject  of  poisoning  with  snake-venom  is 
considered  in  full. 

The  subdivisions  of  the  article  treat  of  the  poison-apparatus 
of  the  snake  and  the  mode  of  injecting  its  venom;  varieties  of 
poisonous  snakes  and  their  distribution;  the  properties  of  snake- 
venom;  chemistry  of  venom;  toxicity  of  various  venoms  and 
causes  of  variations  in  toxicity;  effect  of  heat,  cold  and  various 
reagents  upon  venom;  effects  of  various  digestive  ferments 
upon  venom;  relation  of  venom  to  various  other  products  of 
albumin  hydration;  mode  of  entrance  of  the  venom  into  the 
body;  mode  of  elimination  of  venom;  symptomatology;  morbid 
anatomy;  physiological  and  pathological  effects  of  snake-venom, 
as  shown  by  experiments  upon  animals;  diagnosis;  causes  of 
death  in  snake  poisoning;  prognosis;  prophylaxis;  treatment, 
local  and  general  or  constitutional;  treatment  with  antivenom- 
ous  serum  and  the  production  of  artificial  immunity;  immunity 
of  snakes  and  certain  animals;  specificity  or  non-specificity  of 
antivenomous  serum;  relation  between  snake-venom  and  anti- 
venene;  treatment  of  other  diseases  with  snake-venom  and  anti- 
venene;  medico-legal  value  of  antivenene. 

Especial  attention  is  paid  to  the  treatment  of  snake-bite  by 
antivenomous  serum  or  antivenene,  while  the  role  that  this 
serum  has  played  in  establishing  our  views  regarding  the  rela- 
tion between  toxin  and  antitoxin  is  carefully  considered. 

At  the  conclusion  of  the  article  there  is  a  carefully  compiled 
bibliography  of  all  the  important  works  published  on  this  sub- 
ject since  188C,  Weir  Mitchell  having  furnished  a  complete  bibli- 
ography up  to  that  time. 


Joseph  C.  Bloodgood,  M.  D.  Traumatic  Rupture  of  the 
Popliteal  Artery  with  Gangrene  of  the  Leg — Amputation — 
Recovery. — The  Maryland  Medical  Journal,  September, 
1900. 

The  case  was  one  of  dislocation  backwards  of  the  right  knee- 
joint,  with  a  subcutaneous  complete  transverse  rupture  of  the 
popliteal  artery  at  its  bifurcation.  The  popliteal  artery  was 
plugged  with  a  thrombus.  There  was  no  hematoma  in  the 
popliteal  space.  Thrombosis  of  the  popliteal  vein  was  diag- 
nosed. Gangrene  of  the  leg  began  immediately  after  the  injury. 
The  condition  of  the  patient,  when  admitted  three  hours  after 
the  injury,  was  one  of  extreme  shock,  not  associated  with  great 
loss  of  blood.  The  patient  was  observed  for  three  days;  there 
was  a  high  temperature  (104.8°  F.)  and  a  leucocytosis  of  8000, 
due  probably  to  fibrin  ferment,  as  the  extravasated  blood  and 
gangrenous  tissue  were  sterile.  There  was  amputation  through 
the  condyles  of  femur  on  the  third  day,  and  the  patient 
recovered. 

Walter  Jones,  M.  D.  Ueber  die  Darstellung  des  Thymins. 
— Zeitschrift  fur  plujsiologisclie  Chemie,  Bd.  29.     Heft.  6. 

J.  H.  Mason  Knox,  Jr.,  M.  D.  Compression  of  the  Ureters 
by  Myomata  Uteri. — The  American  Journal  of  Obstetrics, 
September,  1900. 

Henry  J.  Berkley,  M.  D.  Clinical  Cases,  VI.— Death  from 
an  Unusual  Cause  in  a  Case  of  Dementia  Paralytica.— 
American  Journal  of  Insanity,  July,  1900. 

Otto  G.  Ramsay,  M.  D.  The  Surgical  Treatment  of  Pri- 
jniiry  Renal  Tuberculosis,  with  a  Consideration  of  the  Im- 
mediate and  Remote  Results  after  Operation.— Annals  of 
Surgery,  October,  1900;  Annals  of  Gynecology  and  Pediatry, 
June,  1900. 

Hugh  H.  Young,  M.  D.  Suprapubic  Retrocystic  Extraperi- 
toneal Resection  of  the  Seminal  Vesicles,  Vasa  Deferentia, 
and  Half  of  the  Bladder.— Annals  of  Surgery,  October, 
1900. 

J.  Whitridge  Williams,  M.  D.  Teaching  Obstetrics.— 
Philadelphia  Medical  Journal,  September  1.  1900. 

John  J.  Abel,  M.D.  On  the  Teaching  of  Pharmacology, 
Materia  Medica,  and  Therapeutics  in  Our  Medical  Schools. 
— Philadelphia  Medical  Journal.  September  1,  1900. 

Lewellys  P.  Barker,  M.D.  The  Anatomic-Cytological 
Relationship  of  the  Neurone  to  Disease  of  the  Nervous 
System. — Journal  of  Nervous  and  Mental  Diseases,  Septem- 
ber, 1900. 

Hunter  Robb,  M.  D.  Notes  on  the  Enemata  Employed  after 
Abdominal  Sections.-— Cleveland  Medical  Gazette.  Septem- 
ber. 1900. 

W.  W.  Ford,  M.D.  Sarcoma  and  Cirrhosis  of  the  Liver. — 
American  Journal  of  the  Medical  Sciences,  October,  1900. 

William  E.  Huger.  M.D.  Report  of  a  Case  of  Encysted 
Periurethral  Gravel.— Maryland  Medical  Journal,  October, 
1900. 

Stewart  Paton,  M.  D.     A  Study  of  the  Neurofibrils  in  the 


December.  1900.] 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


331 


Ganglion  Cells  of  the  Cerebral  Cortex.— Journal  of  Ex- 
perimental Medicine.  Vol.  V,  No.  1. 

William  Osler.  M.  D.  General  Summary  of  the  Cases  of 
Typhoid  Fever  Treated  in  the  Johns  Hopkins  Hospital  for 
Ten  Years.— Philadelphia  Medical  Journal.  October  13. 
1900. 


The   Visceral   Lesions   of   the    Erythema   Group. — 

British  Journal  of  Dermatology,  July,  L900. 

Jesse  W.  Lazear,  M.  D.  Pathology  of  .Malarial  Fevers, 
Structure  of  the  Parasites  and  Changes  in  Tissue. — Jam-mil 
of  the  American  Medical    Association,  Octoher  13,  1900. 


PROCEEDINGS  OF  SOCIETIES, 


THE  LAENNEC— A  SOCIETY  FOR  THE  STUDY  OF 
TUBERCULOSIS. 

Tuesday,  Octoher  30,  1900. 

This  Society  has  been  organized  to  systematize  and  stimu- 
late the  work  on  tuberculosis  in  the  hospital,  to  educate  its 
members,  and  to  diffuse  in  the  profession  and  the  public  a 
knowledge  of  the  disease.  Monthly  meetings  will  be  held 
throughout  the  session.  The  programme  will  consist  of  a 
historical  review  of  the  great  epochs  relating  to  the  disease,  a 
critical  summary  of  the  conditions  relating  to  tuberculosis 
in  the  United  States,  with  a  presentation  from  each  of  the 
departments  of  the  hospital  of  the  work  on  tuberculosis  dur- 
ing the  first  decade,  and  minor  items  relating  to  the  symp- 
tomatology of  the  disease.  Dr.  Osier  was  elected  Chairman 
of  the  Society. 

I.  Introductory  remarks  by  the  Chairman  dealt  with  the 
importance  of  the  study  of  tuberculosis  in  the  profession,  and 
he  emphasized  the  fact  that  the  chief  work  in  the  battle  with 
the  disease  must  be  done  by  the  general  practitioner. 

II.  Tuberculosis  in  the  writings  of  the  Fathers  to  Galen. — 
Dr.  Osier  summarized  and  read  extracts  from  the  writings 
of  Hippocrates,  Aretaeus,  Celsus  and  Galen.  The  fairly  full 
knowledge  possessed  by  Hippocrates  is  indicated  by  the  fol- 
lowing statements:  He  knew  that  it  was  the  most  common 
of  all  diseases.  He  recognized  it  also  as  a  febrile  disease. 
He  mentions  its  hereditary  character.  He  describes  what  has 
been  called  the  phthisical  habit  of  body.  He  knew  the  sig- 
nificance of  haemoptysis  and  its  relation  to  consumption. 
Many  of  the  clinical  features  were  known  accurately — the 
fever,  the  cough,  the  sweats,  the  diarrhoea,  the  falling  of  the 
hair,  the  change  in  the  finger  tips.  He  did  not  know  it  as 
a  special  malady  or  a  specific  disease,  but  it  was  believed  to 
arise  either  from  an  inflammation  of  the  lung  which  termi- 
nated in  abscess,  or  when  the  pituita  or  phlegm  dropped  in 
large  quantities  from  the  head  to  the  lungs  arid  changed  into 
pus,  when  the  blood  in  a  haemorrhage  from  the  lungs  was 
converted  into  pus,  and,  lastly,  as  a  consequence  of  pleurisy. 
The  contagious  nature  of  the  disease  is  apparently  not  men- 
tioned by  Hippocrates,  though  it  is  stated  to  have  been  known 
to  his  contemporaries,  and  is  referred  to  by  Galen. 

The   remarkable   description    by   Aretaeus   of   the    e 
features  of  consumption  was  then  read. 


III.  Report  on  the  social  and  domestic  conditions  of  190 
cases  of  pulmonary  tuberculosis  in  attendance  at  the  Medical 
Dispensary  of  the  Johns  Hopkins  Hospital,  by  Miss  Adelaide 
Dutcher. — Two  years  ago  some  friends  presented  the  hos- 
pital with  a  sum  of  money  which  was  to  be  used  in  pro- 
moting the  work  on  tuberculosis,  and  it  was  felt  that  an 
important  practical  help  could  be  given  if  in  every  case  of 
tuberculosis  applying  to  the  hospital  for  relief  some  one 
would  visit  the  patient's  house  and  give  personal  instructions 
as  to  the  mode  of  life  and  the  care  of  the  sputa.  This  has 
been  carried  out  faithfully,  first  by  Miss  Epler,  and  during 
the  present  year  by  Miss  Dutcher,  who  presented  a  report  of 
the  year's  work.  She  divided  the  cases  into  three  groups — of 
the  whites  (exclusive  of  the  Russians),  the  Russian  Jews  and 
the  colored.  So  far  as  the  sanitary  surroundings  were  con- 
cerned, the  following  were  the  figures: 

Rus.  m.  w. 

Bad  sanitary  location   69$  40#  30# 

Insufficient  light  and  ventilation S3  71  46 

Overcrowding     76  50  46 

Personal  and  household  uncleanliness. .  .75  66  43 

A  full  report  of  the  paper  will  appear  in  the  Bulletin. 

IV.  Suggestions  for  a  Library  on,  Tuberculosis,  by  Dr. 
Welch. — It  is  proposed,  in  connection  with  the  tuberculosis 
fund,  to  establish  a  library  in  which  all  of  the  important 
works  on  the  subject  will  be  gathered.  The  subject  was  dis- 
cussed under  the  following  heads: 

1.  Historical — the  monographs  of  Waldenburg  and 
Predohl. 

2.  Epochal  works  of  the  firs!  rank. 

3.  Epochal  works  of  the  second  rank. 

I.     General  or  comprehensive  works-   ancienl  and  modern. 

5.  Works  and  monographs  on  special  aspects  of  the  dis- 
ease. 

6.  Tuberculosis  of  special  organs. 

7.  Transact  ion-  of  <  longresses. 

8.  Journals  devoted  to  tubi  n  ulosis. 

9.  Records  relating  to  the  crusade  against  tuberculosis. 

This  pa pei  ipeai    in  a     iihsequeiit   number  of  the 

Bulletin,  and  it  will  be  very  helpful  to  students  interested 
in  the  disease. 
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NOTES  ON  NEW  BOOKS. 

Bacteriology  and  Surgical  Technique  for  Nurses.     By  Emily  M. 
A.     Stoney,    Superintendent    of    the    Training    School    for 
Nurses.  St.  Anthony's  Hospital,  Hock  Island,  111.     (Philadel- 
phia: W.  B.  Saunters  A  Co.,  1900.) 
This  little  volume  contains  a  short  and  comprehensive  account 
of  what   is   meant   by   bacteriology.     It   is  hardly  to  be   thought 
that  nurses  will  know  much  more  than  the  actual  terms  used 
in    the    description    of    bacteriological    technique;   this    volume 
seems  to  furnish  fully  as  much  information  as  they  can  appro- 
priate in  regard  to  bacteriology.     It  is  well  at  least  that  they 
should  know  the  relation  of  bacteriology  to  disease. 

The  latter  part  of  the  book  contains  a  good  account  of  anti- 
septics, disinfectants  and  surgical  technique.  It  is,  of  course, 
a  compilation,  but  the  knowledge  seems  to  have  been  judiciously 
gathered.     The  information  is  clearly  and  concisely  given. 

Transactions  of  the  Medical  Association  of  Georgia.  Fifty  first 
Annual  Session,  1900.  (Atlanta,  da.:  Tin'  Franklin  Printing 
and  Publishing  Company,  1900.) 

This  volume,  of  upwards  of  400  pages,  contains  the  usual 
number  of  papers  read  at  the  meeting  of  any  State  Medical 
Society.  Some  of  them,  it  is  probable,  were  mainly  interesting 
to  the  writers,  as,  for  example,  "False  Gods  and  Fake  Priests 
of  Medicine,"  or  "  The  Physician  the  Nation's  Guardian."  The 
majority  of  the  papers,  however,  are  upon  practical  subjects, 
and  many  are  valuable.  One  paper,  on  the  "  Woodbridge  Treat- 
ment of  Typhoid  Fever,"  is  largely  polemic  in  character.  It  is 
interesting  to  notice  that  the  author  speaks  of  using  the  Wood- 
bridge  tablets  of  various  numbers  (1,  2,  3)  in  the  multiform 
complications  of  the  disease.  The  conception  of  typhoid  fever 
as  an  entity  which  can  be  combated  by  routine  remedies  pre- 
pared to  order  is,  to  say  the  least,  a  singular  one  at  this  age  of 
the  world.  The  Medical  Association  of  Georgia  is  to  be  praised 
for  the  excellent  character  of  most  of  the  work  done  at  the 
annual  session. 

The  book  is  well  printed.  It  would  have  been  much  improved 
by  a   careful,  analytical  index. 

A  Book  of  Detachable  Diet  Lists.'  By  Jerome  B.  Thomas,  .Ik., 
A.  B.,  M.  D.,  Instructor  in  Materia  Medica,  Long  Island  Col- 
lege Hospital.     (Philadelphia:  11'.  B.  Saunders;  1900.) 

Some  time  since  we  had  occasion  to  notice  the  first  edition  of 
this  book.  The  second  edition  has  been  improved  in  mam  ways. 
The  lists  presented  are  sufficiently  varied  to  meet  the  wants  of 
the  sick-room,  and  the  system  of  detachable  slips  is  a  great 
convenience  to  the  busy  practitioner.  It  is  a  useful  and  con- 
venient little  book. 

Tuberculosis;  Its  Nature,   Prevention,  and  Treatment,  with  Spe- 
cial Reference  to  the  Open-air  Treatment  of  Phthisis.     By 
Alfred   Htt.tjeb,    B.A.,   M.  I).,   CM.,    Fellow    of    the    Royal 
Medico-Chirurgical     Society,     London.     [London,    Paris,    .Xrtp 
York  ami  Melbourne:  Cassell  .(  Company,  Limited,  1900.) 
This  admirable   little   book  should   be   in   the  hands  of  every 
physician.   Although  written  for  conditions  existing  in  Ihigland, 
it    is  equally    valuable   for  conditions  in   this  country.      It   gives   a 
detailed    and    readable    account    of    tuberculosis;    its    means    of 
transmission   from   man   to   man    and    from   animals   to   man.     It 
also  treats  clearly  of  the  methods  of  prevention.      It  shows  that 
tuberculosis  is  not  inherited,  but  transmitted;  that  the  disease 
is  not  infectious  or  contagious,  in  I  he  ordinary  sense  of  the  term, 
but  communicable.     The  plea  made  for  the  careful  examination 
of   herds   of   cattle    to    prevent    the    sale    of    contaminated    milk. 
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should  be  listened  to  in  every  city,  as  also  the  general  state- 
ment that  all  milk  from  suspicious  sources  should  be  boiled. 
In  fact,  in  the  light  of  recent  outbreaks  of  typhoid  fever,  it  is 
not  too  much  to  say  that  all  milk  procured  in  the  open  market 
should  be  boiled  before  it  is  used.  In  no  other  manner  can  it 
be  made  safe  for  the  consumer. 

The  chapters  on  treatment  are  excellent.  Of  course  the  open- 
air  treatment  is  recommended.  The  author  makes  a  necessary 
distinction  between  living  in  the  open  air  and  needless,  reckless 
exposure  to  inclement  weather.  We  are  glad  to  see  also  a 
protest  against  the  notion  that  tuberculosis  is  prevented  by 
hardening-  children.  The  rationale  of  the  open-air  treat- 
ment is  very  well  stated  in  the  following  extract:  "  Pure 
air  cannot  destroy  the  microbe  buried  in  the  tissues,  but  it  can 
so  intensify  and  invigorate  the  cellular  elements  of  those  tis- 
sues as  to  enable  them  to  do  so,  and  this  it  does  not  merely  by 
its  oxygen  or  by  its  comparative  freedom  from  carbonic  acid, 
but  by  virtue  of  its  freedom  from  the  organic  impurities  which 
the  respirated  air  contains,  those  impurities  thrown  off  among 
other  effete  or  waste  products  of  combustion  within  the  body 
through  the  channel  of  the  expired  breath.  Provide  the  cells 
of  the  tissues  with  pure  air,  a  normal  requirement,  and  the 
fungus,  the  tubercle  bacillus,  is  either  checked  or  destroyed  in 
its  growth  upon  them.  But,  on  the  other  hand,  as  manure  an 
effete  animal  product,  put  into  land  causes  the  vegetable  seed 
sown  in  it  to  flourish;  so  do  these  respiratory  organic  impurities 
(another  form  of  manure),  or  effete  animal  product,  reinhaled 
into  the  lungs  and  reabsorbed  by  the  tissues,  cause  the  vegetable 
fungus,  tubercle  bacillus,  to  flourish.  Some  one  has  described 
breathed  air,  which  is  saturated  with  respiratory  impurity,  as 
containing  air  sewage.  The  term  exactly  describes  the  condi- 
tion, and  this  sewage  constantly  bathing  the  soil  or  tissues  ot 
the  consumptive  causes  the  vegetable  tubercle  bacillus  to  grow 
and  thrive  in  them.  Cut  off  the  supply,  or,  in  other  words,  sub- 
ject the  patient  to  open-air  treatment,  and  the  bacillus  is 
starved  and  checked  in  its  growth." 

In  the  latter  part  of  the  book  excellent  views  of  sanatoria  for 
consumptives  are  given.  There  seems  no  reason  why  in  every 
State  of  the  Union  similar  inexpensive  buildings  should  not  be 
erected  for  the  treatment  of  consumption.  As  the  author  well 
says,  the  treatment  of  consumption  is  not  a  matter  of  latitude 
or  climate,  but  rather  of  altitude  and  dryness  of  the  air. 

A  Manual  of  Personal  Hygiene.  Edited  by  Walter  L.  Pyle, 
M.  D.,  of  Philadelphia.  (Philadelphia:  11'.  B.  Saunders  £  Co., 
1900.) 

The  editor  does  not  tell  us  in  his  preface  for  what  constituency 
his  book  is  a  candidate.  There  are  many  things  in  the  work 
that  are  too  simple  to  be  meant  for  the  profession,  and  others 
that  are  too  professional  for  the  laity.  Yet  both  will  find  much 
good  common-sense  advice  as  to  many  matters  of  personal  hy- 
giene. The  object  of  the  work  is  to  give  "  the  best  means  of 
developing  and  maintaining  physical  and  mental  vigor."  There 
are  seven  sections  contributed  by  different  authors.  Dr.  Stock- 
ton, of  Buffalo,  writes  on  the  hygiene  of  the  digestive  apparatus. 
In  addition  to  matters  of  food  and  drink,  the  care  of  the  teeth 
is  fully  described.  Dr.  Fox,  of  New  York,  writes  on  the  skin 
and  Dr.  Ingals,  of  Chicago,  on  the  respiratory  organs.  Prob- 
ably the  most  valuable  chapter  is  by  the  author  himself  on  the 
hygiene  of  the  eye.  Sections  on  the  ear  by  Dr.  Randall,  on  the 
brain  and  nervous  system  by  Dr.  Courtney,  and  on  exercise  by 
Dr.  Stewart  complete  the  book. 

Practical  Urinalysis  and  Urinary  Diagnosis.  By  Charles  W. 
Purdy,  M.  D.,  Chicago.     (F.  A.  Davis  Com/jany,  1900.) 

This  is  the  fifth  edition  of  Dr.  Turdy's  work  and  contains 
much   new   matter.     The    amount    of   work   done   by   the   author 
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on  centrifugal  analysis  is  well  known,  and  in  this  new  edition 
many  more  data  fur  quantitative  determinations  bj  this  method 
are  given.  These  should  be  of  much  assistance  clinically,  as 
estimations  can  be  made  in  a  comparatively  .short  time.  There 
is  an  excellent  section  on  the  methods  of  microscopical  exam 
ination.  in  which  emphasis  is  put  on  the  characteristics  of  the 
so-called  false  casts.  This  is  an  important  point,  as  few  works 
on  this  subject  give  more  than  a  brief  description  of  theory, 
and  too  often  they  are  mistaken  for  hyaline  easts.  Dr.  Purdy 
is  to  be  congratulated  on  this  last  edition,  which  we  expect  to 
find  as  helpful  as  we  have  previous  ones 

Clinical  Examination  of  the  Urine,  and  Urinary  Diagnosis.    By  .1. 

Bergen  Ogden,  M.  D.,  Boston.     (Philadelphia:  H'.  It.  Saunders 

£  Co.,  1900.) 
There  are  so  many  good  works  on  this  subject  that  the  need 
of  another  one  does  not  seem  very  evident,  and  an  author,  in 
presenting  a  new  hook,  requires  to  make  good  his  right  for 
recognition.  While  Dr.  Ogden  has  produced  a  good  book,  ui' 
doubt  if  he  has  furnished  a  more  complete  guide  to  urinarj 
analysis  than  any  single  volume  yet  published,  which  he  states 
was  his  aim.  The  work  is  divided  into  two  parts,  the  first 
dealing-  with  the  chemical  and  microscopical  methods  of  exam- 
ination, and  the  second  part  dealing  with  urinary  diagnosis. 
The  first  is  much  the  more  satisfactory  part  of  the  volume.  The 
tests  and  methods  are  clearly  described.  The  first  place  in  the 
detection  of  albumin  is  given  to  the  cold  nitric  acid  test.     In 

the  second  part  of  the  book  the  author  appears  to  have  g< to 

very  great  lengths  in  making  numerous  more  or  less  artificial 
classifications.  Thus,  tinder  the  heading'  of  hyperemia,  there 
are  five  different  conditions  described.  These  complicated  di\  i- 
sions  are  not  likely  to  help  the  study  of  kidney  disease  and 
urinary  diagnosis.  In  the  section  on  the  urine  of  typhoid  fever 
more  than  a  brief  mention  might  have  been  given  to  the  i  ues- 
tion  of  the  occurrence  of  the  bacilli  in  the  urine.  The  state- 
ment that  the  sediment  of  typhoid  urine  "  is  almost  certain  to 
contain  ...  a  variable  quantity  of  blood,  usually  a  small 
amount,"  seems  rather  a  startling-  one.  and  it  would  have  been 
of  interest  to  have  had  definite  statistics  given.  The  majority 
of  writers,  in  discussing  the  urine  of  typhoid  fever,  fail  to  note 
that  if  large  amounts  of  water  be  given,  as  ought  to  In-  the 
case,  the  classical  description  of  the  urine  does  not  hold  true. 
The  urine  will  be  abundant  and  of  low  specific  gravity  even 
early  in  the  disease. 

Lectures  on  Clinical  Medicine.     By  John  LINDSAY  STEVEN,  M.  I)., 
Physician  to  the  Glasgow  Royal  Infirmary.     (Glasgow:  Alex. 
Kacdougall,  1900.) 
This  volume   contains   a    number  of   lectures   delivered    by    Dr. 
Steven  in  the  Glasg-ow  Royal  Infirmary.     They  have  previously 
been    published    in    various    periodicals.     There    are    fifteen    h< 
tures  in  the  book  on  various  subjects,  of  which  those  on  Landry's 
Paralysis,  Osteo-arthropathy  and  Scleroderma  are  perhaps   i  In- 
most interesting.     Some  more  common  clinical  problems  are  also 
discussed,   one   lecture   being   devoted   to  paracentesis    th 
The  book  is  interesting-,  and  additional  value  is  given   to  it    bj 
the  excellent  illustrations. 

Atlas   and    Epitome    of    Gynecology.     By    Dr..    Osk.vu    SCHAEFFER, 

Brivat-Docent  of  obstetrics  and  Gynecology  in  the  University 

of    Heidelberg.     Authorized     Translation     from     the     Second 

Revised  and  Enlarged  German  Edition.     Edited   by   Richard 

('.   Xorris,  A.  M.,   M.  I).,  Surgeon-in-Charge,  Preston   Retreat, 

Philadelphia,  Pa.     (Philadelphia:  11".  li.  Saunders  a   Coi 

1900.) 

As  mentioned  by  the  author  in  his  preface,  the  book  "  occupies 

a  position   midway    between    the  quiz   compend   and    the   more 

pretentious  works  on  gynecology."     The   arrangement  adopted 

is  different  from  that  usually  seen  in  gynecological  works,  the 


contents  being  considered  in  the  five  following  groups:  1.  Anom 
alies  of  Formation  and  Arrested  Development.  II.  Changes  of 
shape  and  Position.  III.  inflammatory  ami  Nutritional  Hi- 
turbances.  IV.  Injuries  ami  their  Consequences.  V.  New 
Growths. 

Group  I  is  short  and  to  the  point,  and  from  it  the  student 
will  gain  much  information.  On  page  36  the  writer  says  that 
passive  hyperemia  of  the  endometrium  is  essential  as  a  cause  of 
"congestive  endometritis."  Congestion  naturally  produces  a 
thickening  of  the  endometrium,  hut  in  no  way  institutes  an 
inflammatory  process.  The  causes  of  sterilitv  as  set  forth  on 
pages  til  and  47  will  be  of  practical  interest  not  only  to  the 
student,  hut   also  to  the  practitioner. 

On  page  ;.;  tlir  nailer  is  informed  that  the  most  frequent 
causes  of  uterine  displacement  are  perimetritic,  and  para 
nietritie  exudates.  Misplacements  do  certainly  occur  as  a  result 
of  inflammatory  exudates  in  the  tubes  or  broad  ligaments,  but 
in  the  great  majority  of  cases  the  altered  position  is  due  to  a 
loss  of  tone  in  the  uterine  supports  or  to  rupture  of  the  perineal 
body. 

The  histological  drawing's  are  particularly  instructive,  especi- 
ally those  relating  to  the  endometrium.  Figures  2  and  4  on 
Plate  30  might,  however,  be  justly  described  as  normal  endo- 
metrium, as  the  mucosa  in  the  healthy  individual  often  pre- 
sents precisely  the  same  pictures.  The  author  follows  Un- 
orthodox but  erroneous  plan  of  considering  eversion  of  the 
cervical  mucosa  (or  an  occasional  extension  downward  of  the 
mucosa,  lining  the  cervical  canal)  as  erosion,  although  he  admits 
that  the  supposed  ulcerative  area  is  covered  by  •'pathologic 
cylindric  epithelium." 

Numerous  authors  speak  of  a  dozen  or  more  varieties  of  endo- 
metritis. In  this  book  the  number  is  reduced  to  eight.  In  sub- 
sequent volumes  the  classification  will  probably  become  still 
simpler  until  all  cases  can  be  brought  under  acute,  chronic, 
and,  possibly,  polypoid  forms. 

On  page  122  we  note  with  satisfaction  the  statement  that  in 
bimanual  examinations  of  patients  suffering  from  acute  sal- 
pingitis "the  greatest  gentleness  must  be  exercised  in  order  to 
avoid  the  rupture  of  an  abscess  or  the  destruction  of  an  existing 
encapsulation."  The  treatment  of  acute  peritonitis  accompany 
ing  salpingitis  is  rather  antiquated,  but  Norris  here  comes  to 
the  rescue  with  editorial  notes,  giving  recent  American  treat 
ment. 

The  author  is  most  patient  in  his  treatment  of  inflammatory 
cases,  and  counsels  against  the  removal  of  the  ovaries  except 
"  when  persistent  treatment  for  years  has  failed."  It  is  cer- 
tainly refreshing  to  find  such  a  conservative  man.  This  con- 
servatism, however,  may  be  carried  too  far,  as  on  page  201, 
where  he  advocates  tapping  parovarian  cysts.  .Norris  here 
again  gives  the  appropriate  advice — "celiotomy  and  complete 
removal  should  take  the  place  of  tapping." 

The  author  says  (page  137)  that  the  histological  differentia] 
diagnosis  between  tuberculosis  of  the  endometrium  and  carci- 
noma of  the  body  "is  by  no  means  easy."  This  is  erroneous, 
as  the  two  processes  hardly  resemble  one  another  in  any  par- 
ticular. 

Repair  of  the  peritoneum  is  considered  at  some  length,  and 
here  also  we  are  indebted  to  .Norris  for  the  main  features  id' 
i  ,  ,  ;i ,,t.      In   the  consideration  of  complete  tears  we  are  told 

that  "the  edge    oi  Hie  rectal  tear  inusi  also  !»■  freshened  and 

must     I"'     united     bj     suture,"    but     little    stress    is    laid    on    1  In 

essential  feature— the  careful  dissection  and  suture  of  tin-  two 
ends  of  the  muscle. 

The  diagrammatic  drawings  (pages  166  and  lfi?)  illustrating 
the  various  urinary  fistula;  are  most  instructive.  Tin;  essential 
features  of  tubal  pregnancy  are  also  carefully  dealt  with,  but 
we  cannot  agree  with  the  author  when  he  relies  "on  absorp- 
tion" instead  of  operative  means.    The  best  results  are  to  be 
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obtained  "here  the  pregnancy  is  diagnosed  arid  the  tube  re- 
moved  before  rupture. 

Under  new  growths  (page  185)  most  polypi  springing  from 
the  mucosa  are  said  to  be  due  to  "circumscribed  inflammatory 

proliferation."  when,  as  a  matter  of  fact,  few  polypi  show  any 
evidence  of  inflammation  except  when  exposed  to  outside  influ- 
ences. Under  ordinary  circumstances  they  should  be  consid- 
ered as  partial  extrusions  from  the  normal  mucosa.  Primary 
carcinoma  of  a  myoma  is  said  to  occur  (page  204).  Such  a 
change  in  a  pure  myoma  is  impossible,  as  no  epithelial  elements 
are   present. 

The  chapter  on  "Cancer  of  the  Uterus"  contains  much  valu- 
able information  and  the  symptoms  are  carefully  given.  Here 
again  the  treatment  advocated  falls  far  short  of  the  lines  indi- 
cated by  microscopical  examination.  "If  an  epitheliomatous 
papilloma  is  certainly  limited  to  the  cervix,  one  or  both  lips  of 
the  os  and  the  affected  portion  of  the  vagina]  vault  may  be 
removed."  In  every  ease  where  carcinoma  is  present  the  uterus 
must  be  removed,  as  we  can  never  be  sure  how  far  the  malig- 
nant growth  has  progressed. 

The  book  contains  much  valuable  material,  but  the  new 
arrangement  adopted  makes  its  reading  very  fragmentary.  The 
labor  expended  in  the  preparation  of  the  drawings  must  have 
been  very  great,  and  rarely  have  we  seen  such  a  valuable  collec- 
tion of  gynecological  plates.  With  a  more  consecutive  and  some- 
what fuller  text,  which  we  hope  will  accompany  the  next  edi- 
tion, this  will  be  a  useful  book  for  both  student  and  practitioner. 
In  the  present  edition,  indeed,  the  illustrations  alone  are  more 
than  worth  the  price  of  the  book. 

A  Text-Book  of  Diseases  of  Women.    By  Charles  B.  Penrose, 
M.  D.,  Ph.D.     Third  Edition,  Revised.     (Philadelphia:  W.   B. 
Saunders  &  Co.,  1900.) 
A  review  of  this  work  is  to  be  found  in  the  Johns  Hopkins 
Hospital  Bulletin,  Vol.  IX,  p.  21,  where  its  merits  are  discussed. 
That  it  has  been  well  received  is  evidenced  by  a  third  edition 
in  so  short  a  period.     In  the  present  volume  a  short  account  of 
kraurosis  vulvae  has  been  added  on  page  46,  and  on  page  500  a 
note  wisely  advocating  saving  the  tube  and  ovary  when  a  par- 
ovarian cyst  is  being  removed.     Apart  from  these  slight  addi- 
tions the  book  is  practically  the  same. 

Cancer  of  the  Uterus.  By  Thomas  Stephen  Cullen,  M.  B. 
(Toronto),  Associate  Professor  of  Gynecology  in  the  Johns 
Hopkins  University.  With  Eleven  Lithographic  Plates  and 
over  Three  Hundred  Colored  and  Black  Illustrations  in  the 
Text  by  Max  Brodel  and  Herman  Becker.  (New  York:  D. 
Appleton  <£-  Company,  1900.) 

Whenever  carcinoma  of  the  uterus  has  passed  from  its  point 
of  origin,  so  that  the  surrounding  tissues  have  become  involved, 
or  the  adjacent  glands  are  already  the  seat  of  metastases,  the 
skill  of  the  most  experienced  operator  can  avail  nothing  as 
regards  a  radical  cure.  Palliative  measures  alone  can  be  re- 
sorted to,  the  patient,  despite  all  our  efforts,  finally  succumbing 
to  a  septicaemia  from  a  terminal  infection,  a  toxaemia  from  the 
absorption  of  poisonous  necrotic  material  or  to  a  uraemia  fol- 
lowing the  blocking  of  one  or  both  ureters.  In  view,  then,  of 
these  constant  reminders  of  our  helplessness  in  dealing  with  the 
majority  of  malignant  processes  of  the  uterus,  the  present  work 
must  be  regarded  as  a  most  welcome  addition  to  medical  litera- 
ture, inasmuch  as  it  not  only  clearly  defines  our  present  posi- 
tion, but  also  contains  a  wealth  of  personal,  practical  observa- 
tions, clinical  and  pathological,  as  well  as  a  judicious  review  of 
the  best  recent  literature  dealing  with  the  subject.  Briefly, 
Cullen's  book,  although  not  supplying  us  with  a  cure  for  cancer 
of  the  uterus,  nevertheless,  by  enlightening  us  with  regard  to 
the  most  recent  progress  in  the  study  of  the  pathology,  etiology, 


treatment  and  prognosis  of  such  conditions,  renders  us  familiar 
with  the  most  advanced  methods  along  lines  which,  in  the  fu- 
ture, may  give  a  still  larger  measure  of  operative  success. 

As  to  permanent  cure,  it  suffices  to  say  that  at  the  present 
time  the  successful  cases  are  infinitesimally  few  in  number  as 
compared  with  the  overwhelming  majority  of  failures.  In  view 
of  this  fact,  we  are  glad  that  the  author  from  the  very  first  page 
has  emphasized  the  necessity  of  an  early  diagnosis,  pointing 
out,  as  is  too  well  known,  that  the  symptoms  and  signs  in  these 
insidious  processes  are  usually  meagre.  Thus  he  strenuously 
advises  that  in  all  cases  in  which  the  slightest  hemorrhage 
occurs  that  cannot  be  satisfactorily  explained,  an  immediate 
resort  to  vaginal  examination  and,  as  a  rule,  to  a  diagnostic 
curettage,  is  absolutely  necessary.  Furthermore,  he  goes  on  to 
say:  "It  is  upon  the  family  physician  that  we  must  rely  to 
recognize  the  early  symptoms  and  to  indicate  to  the  patient 
the  appropriate  treatment."  This  necessity  for  employing  every 
possible  means  for  detecting  a  malignant  growth  in  its  incip- 
iency — at  the  one  stage  at  which  cancer  is  curable — is  enforced 
again  and  again  by  precept  and  by  the  records  of  actual  cases. 

Following  this  introduction,  which  supplies  the  author  with 
a  text,  with  which  all  his  colleagues  must  be  in  complete  sym- 
pathy, are  twenty-six  chapters,  making  in  all  about  700  pages, 
dealing  with  every  phase  of  carcinomatous  processes  of  the 
uterus,  fully  illustrated  by  appropriate  cases,  which  have  been 
followed  from  the  operating-room,  through  the  laboratory  to 
their  ultimate  termination,  so  far  as  could  be  discovered  up  to 
the  time  at  which  the  book  was  published. 

In  Chapter  II  is  found  a  new  and  instructive  drawing  which 
shows  very  prettily  the  anatomical  subdivisions  of  the  uterus. 
It  is  to  be  regretted  that  Peiser's  recent  research  had  not  met 
the  author's  eye  before  the  book  went  to  press.  Peiser  has 
called  especial  attention  to  a  set  of  tymphatic  vessels  which 
curve  backwards  from  the  base  of  the  broad  ligaments  and, 
after  coursing  through  the  uterosacral  ligaments,  empty  their 
contents  into  bead-like  glands  along  the  sacrum.  It  seems  cer- 
tain that  these  lymphatic  tracts  must  play  a  larger  part  in  the 
development  of  pelvic  metastases  than  has  hitherto  been  attrib- 
uted to  them. 

Accompanying  his  description  of  the  normal  uterine  mucosa, 
Cullen  gives  several  excellent  illustrations  of  the  variations  inci- 
dent to  increasing  age  in  women.  There  is  no  doubt  that  ignor- 
ance of  the  normal  changes  in  the  endometrium  is  responsible 
for  many  mistakes  in  diagnosis  from  eurettings,  mistakes  which 
have  not  infrequently  brought  the  pathological  method  of 
diagnosis  into  disrepute  in  the  eyes  of  the  somewhat  skeptical 
clinician.  Thus,  only  recently  the  reviewer  came  across  a 
specimen  almost  identical  with  that  shown  in  Fig.  13,  represent- 
ing a  normal  cervical  mucosa,  which  had  been  diagnosed  as  an 
adenocarcinoma.  To  any  student  who  would  avoid  such  mis- 
takes this  chapter  is  particularly  instructive,  since  Cullen  shows 
us  the  bizarre  appearances  of  the  uterine  glands  when  cut  at 
varying  angles  to  the  peculiar  invaginations  seen  in  normal 
glands,  which  might  sometimes  prove  puzzling  at  first  even  to 
a  trained  microscopist. 

With  reference  to  the  acute  shedding  of  the  superficial  portion 
of  the  endometrium  at  the  time  of  the  catamenia,  which  has 
hitherto  been  generally  taught,  Cullen  says:  "For  six  years 
we  have  paid  especial  attention  to  this  point  and  thus  far  have 
always  found  the  mucosa  intact  throughout  the  monthly  period. 
there  being  no  loss  of  substance  whatever." 

Pursuing  the  subject  in  regular  sequence,  in  Chapter  III.  which 
deals  with  the  removal  and  examination  of  uterine  tissue  for 
diagnostic  purposes,  Cullen  gives  explicit  directions  for  dilata- 
tion and  curettage,  together  with  the  various  methods  for  pre- 
setting tissues  so  that  the  best  possible  specimens  for  micro- 
scopic examination  can  be  obtained.  The  general  practitioner 
is  not  expected  to  have  the  time,  even  if  he  has  the  training. 
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for  an  elaborate  study  of  microscopical  specimens,  but  just  as 
an  amateur  photographer  may  take  a   picture  and   then   leave 

the  development  of  it  to  the  skilled  professional,  so  the  prac- 
tising physician  may  curette  properly,  and  later  send  to  a  com- 
petent pathologist  specimens  preserved  in  such  a  way  that  they 
are  suitable  for  study.  If  Cullen's  directions  were  always  care- 
fully followed,  there  would  be  fewer  reports  that  the  scrapings 
are  insufficient   or  too  unsatisfactory  for  diagnosis. 

In  Chapter  IV,  which  deals  with  squamous-cell  carcinoma  of 
the  cervix,  a  classification  essentially  the  same,  but  differing 
verbally  front  that  of  Winter  and  Ruge  is  adopted.  (Mi  the 
whole,  however,  for  the  sake  of  avoiding  confusion,  we  think  it 
would  have  been  better  if  the  older  classification  had  been 
maintained. 

The  transition  of  the  normal  into  seriously  involved  tissue  is 
described  in  detail  and  well  illustrated  by  appropriate  pictures. 
Chapter  V  gives  the  various  routes  of  extension.  The  author's 
statement,  that  "  if  the  broad  ligament  is  involved  to  the  ex- 
tent of  being  palpable,  the  patient  is  doomed,"  is  in  accord  with 
the  view  of  Freund  and  other  prominent  gynecologists.  The 
fact  that  the  liver  is  so  rarely  involved  in  metastatic  processes 
shows  that  cancer  of  the  uterus  differs  from  cancer  of  the 
breast,  inasmuch  as.  in  the  latter,  an  early  occurrence  of  wide- 
spread lymphatic  metastases  is  the  rule.  Hence  it  is  to  be 
hoped  that,  when  an  early  diagnosis  is  made,  cancer  of  the 
uterus  may  still  be  strictly  localized  and  readily  amenable  to 
treatment. 

Chapter  VII,  in  which  the  various  pathological  processes  which 
might  possibly  be  compared  with  carcinoma  are  dealt  with, 
affords  very  instructive  reading. 

In  his  review  of  the  treatment  (Chapter  VIII)  Cullen  mentions, 
as  one  of  the  most  important  advances  in  operative  procedure, 
the  placing  of  catheters  in  the  ureters.  Werder's  operation  also 
is  fully  detailed  and  highly  commended.  The  accidents  which 
may  occur  during  operation,  especially  those  performed  through 
the  vagina,  are  discussed.  Cullen  on  the  whole  inclines  to  the 
abdominal,  and  in  this  view  is  in  accord  with  the  majority  of 
American  operators. 

It  is  to  be  regretted  that  the  author  does  not  refer  to  the  ex- 
cision of  cancerous  tissue  by  means  of  the  thermocautery,  a  pro- 
cedure which  has  proved  very  successful  in  the  hands  of  Dr.  T. 
Byrne  of  Brooklyn. 

Chapters  IX  to  XIII  and  Chapter  XVII  deal  with  adenocarci- 
noma. Chapter  XV  is  especially  valuable  as  showing  that  a 
clinically  benign  growth  may  sometimes  be  associated  with 
malignant  disease.  Other  conditions  and  deciduoma  malignum 
are  discussed  at  length. 

The  tabulation  of  cases  studied  by  Cullen  affords  much  inter- 
esting information.  It  is  refreshing  to  note  that  while  the 
results,  as  shown  in  the  table,  are  most  depressing,  Cullen  hopes 
for  much  better  results  in  the  near  future,  since  he  believes 
early  diagnoses  will  become  much  more  common.  We  should  be 
inclined  to  share  in  this  optimistic  view  were  it  not  for  the  fact 
that  in  the  last  week  we  have  encounte-ed  three  inoperable 
cases  in  which  the  disease  had  been  so  insidious  that  the  pa- 
tients had  first  complained  to  their  family  physician  only  a  few 
days  previous  to  admission  to  the  hospital. 

The  various  theories  dealing  with  the  cause  of  carcinoma  arc 
discussed,  but  the  conclusion  is  reached  that  "  the  etiology  is 
still  an  unsettled  question."  Reference  is  made  to  inoculation 
experiments  pointing  to  the  possibility  of  the  implantation  of 
carcinomatous  tissue  on  a  healthy  surface,  and  the  operator  is 
warned  to  guard  against  this  danger. 

The  book  concludes  with  an  extensive  quotation  from  a  paper 
by  G.  T.  Knowsley  Thornton,  entitled  "A  Plea  for  the  Early 
Diagnosis  of  Malignant  Disease  of  the  Uterus." 

While  feeling  that  unstinted  praise  is  due  to  this  magnificent 
monograph,  the  reviewer  regrets  that,  as  the  book  is  intended 


for  all  classes  of  physicians,  the  matter  has  not  been  arrange, I 
somewhat  differently.  The  first  half  of  the  book  might  well 
have  been  devoted  to  an  unbroken,  epitomized  narrative  of  He 

author's  own  work  and  his  conclusions,  which  might  have  been 
followed  by  his  splendid  array  of  illustrative  cases.  With  the 
present  arrangement  it  is  to  be  feared  that  not  a  few  readers 
will  fail  to  extract  all  the  rich  meat  which  the  book  contains. 
At  the  same  time  it  must  be  said  that  this  defect  is  one  of  \,i\ 
few  among  the  many  excellences,  which  have  evidently  resulted 
from  indefatigable  personal  research  anil  a  thorough  under- 
standing  of    the    subject. 

The  value  of  the  subject-matter  has  been  materially  advanced 
throughout  by  the  excellent  original  drawings  of  Messrs.  Brodel 
and  Becker,  and  (lie  author  has  every  reason  to  be  satisfied  will, 
the  way  in  which  the  publishers  have  presented  his  work  to  the 
public. 
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Notes  on  new  books.  19,  73,  116,  117,  181,  291,  332;  Abbott,  A.  C, 
The  hygiene  of  transmissible  diseases,  their  causation,  modes 
of  dissemination  and  methods  of  prevention,  74;— Anders,  .1. 
M.,  A  text-book  of  the  practice  of  medicine,  50;— Archives  of 
neurology,  51; — Baudry,  S..  Injuries  to  thi  eye  in  their 
medico-legal  low,   II.  .1.,  Surgical  anesthesia, 

addresses    and    oiler    papers,    292;     Brown,    !'.    II.,    Hints   on 
elementary  pi  Brown,  .1.  P.,  Diseases  of  the  nose 

and  throat,   291;     Butler,   G.    !■'..    Dove   and    its   affinities,   52;— 
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Cohen,  S.  S.,  and  Eshner,  A.  A.,  Essentials  of  diagnosis  ar- 
ranged in  the  form  of  questions  and  answers.  Prepared 
especially  for  students  of  medicine,  292; — Crile,  G.  \\ ..  An 
experimental  research  into  surgical  shock,  73; — Cullen,  T.  S., 
Cancer  of  the  uterus,  334; — Daniel,  P.  E.,  Recollections  of  a 
rebel  surgeon  (.and  other  sketches),  or.  In  the  doctor's  happy 
52; — Dock,  L.  L.,  Short  papers  on  nursing  subjects,  293; 
—Georgia  Medical  Association,  transactions  of  fifty-first  an- 
nual session,  332;— Gould,  G.  M.,  The  American  year-book  of 
medicine  and  surgery,  75; — Heisler,  J.  C,  A  text-book  of  em- 
bryology for  students  of  medicine,  74;— Hemmeter,  J.  C,  Dis- 
eases of  the  stomach,  147; — Herrick,  C.  J.,  The  cranial  and  first 
spinal  nerves  of  Menidia,  52;— Hillier,  Alfred,  Tuberculosis;  its 
nature,  prevention  and  treatment,  with  special  reference  to 
the  open-air  treatment  of  phthisis,  332; — Hinshelwood,  J.  Let- 
ter, word  and  mind-blindness,  75;— Hirt,  Ludwig,  Diseases  of 
the  nervous  system,  50;— Kyle,  D.  B.,  A  text-book  of  diseases 
of  the  nose  and  throat.  291;— Levene,  P.  A.,  The  chemical  rela- 
tionship of  colloid,  mucoid  and  amyloid  substances,  294;  Em- 
bryochemical  Studies,  293; — Levene,  P.  A.,  and  Levin,  I.,  On  the 
absorption  of  proteids,  293 ;— Massachusetts  State  Board  of 
Health,  thirtieth  annual  report,  116; — Medical  annual  and 
practitioner's  index,  182; — Medical  annual  synoptical  index, 
50; — Nancrede,  C.  B.,  Essentials  of  anatomy,  including  the 
anatomy  of  the  viscera,  arranged  in  the  form  of  questions 
and  answers,  prepared  especially  for  students  of  medicine, 
74; — Ogden,  J.  B.,  Clinical  examination  of  the  urine,  and  urin- 
ary diagnosis,  333;— Ohio  Hospital  for  Epileptics,  Bulletin 
of,  74; — Park,  W.  H.,  Bacteriology  in  medicine  and  surgery, 
50; — Pennsylvania,  University  of,  292 ;— Penrose,  C.  B.,  A  text- 
book on  diseases  of  women,  334; — Presbyterian  Hospital, 
medical  and  surgical  report  of,  292; — Proceedings  of  the  New 
York  Pathological  Society,  52;— Purdy,  C.  \V.,  Practical  urin- 
alysis and  urinary  diagnosis,  332;— Pyle,  W.  L.,  A  manual  of 
personal  hygiene,  332;— Rockwood,  E.  YV.,  A  laboratory  manual 
of  physiological  chemistry,  51;— Rogers,  B.,  Pye's  surgical 
handicraft,  182;— Sajous,  C.  E.  de  M.,  Annual  and  analyti- 
cal cyclopedia  of  practical  medicine,  49,  293;— Schaeffer, 
().,  Atlas  and  epitome  of  gynecology,  333;— Senn,  N.,  The 
pathology  and  surgical  treatment  of  tumors,  291;— Stelwagon, 
H.  YV.,  Essentials  of  diseases  of  the  skin,  including  the  syphilo- 
dermata,  arranged  in  the  form  of  questions  and  answers,  pre- 
pared especially  for  students  of  medicine,  74;— Steven,  J.  L., 
Lectures  on  clinical  medicine,  333;  Stevens,  A.  A.,  A  manual 
of  the  practice  of  medicine,  75; — Stoney,  E.  M.  A.,  Bacteriology 
and  surgical  technique  for  nurses,  332; — Summers,  J.  C,  Jr., 
The  modern  treatment  of  wounds,  52; — Thomas,  J.  B.,  A  book 
of  detachable  diet-lists,  332;— Warren,  J.  C,  Surgical  pathology 
and  therapeutics,  181 ; — Whitehead-,  R.  H.,  The  anatomy  of  the 
brain.     A  text-book  for  medical  students.  117,    147. 

Notes  on  the  plague  in  China  and  India,  119. 

Nucleus  dorsalis,  changes  in  the  cells  of,  etc.,  72. 

Obituary:  Jesse  William  Lazear,  290. 

Observations  upon  the  neural  anatomy  of  the  inguinal  region 
relative  to  the  performance  of  herniotomy  under  local  anes- 
thesia. 58. 

Obstetrical  paralysis,  infantile  and  maternal,  279. 

Opie,  E.  L.  On  the  histology  of  the  islands  of  Langerhans  of 
the  pancreas,  205. 

Osier,  W.  Aneurism  of  the  aorta  treated  by  the  insertion  of 
a  permanent  wire  and  galvanism  (Moore-Corradi  method) 
(discussion),  278; — A  case  of  multiple  gangrene  in  malarial 
fever,  41. 

Ovarian  abscess  with  general  peritonitis,  115. 

Oxygen  and  steam  with  the  vapors  of  a  special  inhalation 
mixture  in  pulmonary  diseases,  2S8. 

Pancreas,  histology  of  the  islands  of  Langerhans  of,   205 

Paralysis,  obstetrical,  infantile,  and   maternal,  279. 


Parasite,  malarial,  on  a  form  of  conjugation  of  the,  94. 
Pathological  findings  in  a  case  of  general  cutaneous  and  sen- 
sory anesthesia  without  psychical  implication,  64. 
Patients,  exhibition  of,  72. 

Paton,  S.,  and  Cushing,  H.     Thrombosis  of  carotid  artery.  260. 
Penrose,  C.  A.     Oxygen  and  steam  with  the  vapors  of  a  special 

inhalation  mixture  in  pulmonary  diseases,  288. 
Peritonitis,  acute  gonorrheal,  115. 

Personal  experience  in  operations  for  stone  in  the  bladder,  107. 
Peters,   L.     A   squamous-celled   carcinomatous  degeneration   of 
an    ovarian   dermoid   cyst;    also   an   adenocarcinoma    of   the 
ovary,  associated  with  an  ovarian  dermoid  cyst,  78. 
Philippines,  Medical  Commission  to  the,  26. 

Philippines,  report  upon  an  expedition  sent  by  the  Johns  Hop- 
kins University  to  investigate  the  prevalent  diseases  in,  37. 
Pin  imbedded  in  the  rectum,  256. 
Plague  in  China  and   India,  notes  on.   119. 
Piatt,  W.  B.     Exhibition  of  patients,  72. 

Plea  for  early   naked-eye  diagnosis  and  removal  of  the  entire 
organ  with  the  neighboring  area  of  possible   lymphatic  infec- 
tion in   cancer  of  the  larynx.  323. 
Pleasants,  J.  H.     Heredity  in  diabetes  mellitus,  with  a  report  of 

six   cases  occurring  in  a  family,   325. 
Poisonous  snakes,  73. 
Porencephalia,  false,  specimens  of,  93. 

Preliminary  report   on  the  surgical  treatment   of  complicated 
fibroid    tumors    of    the    womb,    with    a    description    of    two 
methods  of  operating,  56. 
Present  status  of  therapy  and  its  future,  149. 
Primary  carcinoma  of  the  appendix  vermiformis;  Carcinoma  of 

the  appendix  secondary  to  carcinoma  of  the  ovaries,  175. 
Proceedings  of  Johns  Hopkins  Hospital  Medical  Society,  32,  48, 

72.  93.    112,  258. 
Proceedings  of  Laennec  Society.  331. 

Prostate  gland,  a  contribution  to  the  study  of  the  anatomy  and 
physiology    of.    and    a    few    observations   on    the    phenomenon 
of  ejaculation,  242. 
Pulmonary  tuberculosis,  with  diffuse  pneumonic  consolidation, 

in  a  lion,  85. 
Pulmonic  second  sound,  33. 
Ramsay,  O.  G.     A  pin  imbedded  in  the  rectum,  256; — An  unusual 

method  of  performing  hysteromyomectomy,  77. 
Reconstruction  of  a  glomerulus  of  the  human  kidney.  24. 
Rectum,  pin  imbedded  in,  256. 
Reik,  H.  O.     Report  on  the  examination  of  the  ears  of  440  school 

children,  31S. 
Relation   of   the   electrical   conductivity    of   blood-serum   to    its 

alleged  bactericidal  power,  220. 
Report  on  the  examination  of  the  ears  of  440  school  children,  31S. 
Report  upon  an  expedition  sent  by  the  Johns  Hopkins  Univer- 
sity to  investigate  the   prevalent  diseases  in  the  Philippines, 
37. 
Shattuck    lecture:     Morbid    conditions   caused    by    bacillus    aer- 

ogenes  capsulatus.   185. 
Snakes,  poisonous.  73. 
Specimens  of  cystic  kidneys,  114. 
Specimens  of  false  porencephalia.  93. 
Specula,  vesical,  note  on  a  series  of  new,  93. 

Squamous-celled    carcinomatous    degeneration    of    an    ovarian 
dermoid  cyst;    also   an  adenocarcinoma   of   the   ovary,   asso- 
ciated with  an  ovarian  dermoid  cyst,  78. 
Steiner,  W.  R.     Hemophilia  in  the  negro,  44. 
Sterilization  of  catgut,  225. 
Stethoscope,  an  improved,  33. 

Stone  in  the  bladder,  personal  experience  in  operations  for,  107. 
Strabismus,  transient  spastic  convergent,  a  case  of.  17s, 
Study  of  Christian  Science,  128. 
Summaries  or  titles  of  papers  by  members  of  the  Hospital  or 
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Medical  School  Staff  appearing  elsewhere  than  in  the  Bulle- 
tin, 31,  47.  71,  92,  111,  It;.  L80,  229,  258,  329:  \U-I.  .1  .1 
teaching  of  pharmacology,  materia  medica,  and  thera] 
in  our  medical  schools,  330;— Barker,  L.  P.,  Protocols  of 
microscopic  examination  of  several  gasserian  ganglia;  The 
anatoniie-eytological  relationship  of  the  neurone  to  disease 
of  the  nervous  system,  180;— Barker,  L.  F.,  and  Flint,  .1.  M.. 
A  visit  to  the  plague  district  in  India,  71;— Berkley,  11.  ,1., 
Clinical  cases,  vi.  Death  from  an  unusual  cause  in  a  case  of 
dementia  paralytica:  General  pathology  of  mental  diseases, 
71;  The  pathological  findings  in  a  case  of  general  cutaneous 
and  sensory  anesthesia  without  psychical  implication,  258; 
Transitory  alienation  following  distressing  pain,  71; — Blood- 
good,  J.  C,  Traumatic  rupture  of  the  popliteal  artery  with 
gangrene  of  the  leg— amputation— recovery,  330; — Blumer, 
George,  Infectious  character  of  tuberculosis  and  the  prognosis 
of  incipient  pulmonary  consumption,  112; — Brown,  T.  R., 
Cystitis  caused  by  the  bacillus  pyocyaneus,  147;  Cystitis  due 
to  the  typhoid  bacillus  introduced  by  catheter  in  a  patient 
not  having  typhoid  fever.  111;  Internal  medicine.  71,  92;  Poi- 
soning with  snake-venom,  330;  Progress  in  pediatrics,  147; 
Recent  work  in  typhoid  fever,  4S;— Cassidy,  Patrick,  Report  of 
a  severe  X-ray  injury,  71; — Clark,  J.  G.,  Two  cases  of  extra- 
uterine pregnancy.  147;  A  critical  summary  of  recent  literature 
on  the  localization,  diagnosis,  prognosis  and  treatment  of  gon- 
orrhea in  women.  112:  Historic  and  practical  remarks  on  the 
operative  treatment  of  cancer  of  the  cervix,  229; — Coe,  H.  C, 
Pain  as  a  pathognomonic  symptom  of  ectopic  pregnancy.  147: 
— Cushing,  If..  Exploratory  laparotomy  under  local  anesthesia 
for  acute  abdominal  symptoms  occurring  in  the  course  of 
typhoid  fever,  92;  A  method  of  total  extirpation  of  the 
gasserian  gang-lion  for  trigeminal  neuralgia,  180; — Dawson, 
P.  M.,  Effects  of  venous  hemorrhage  and  intravenous  infusion 
in  dogs.  ISO; — Dobbin,  G.  W-,  Obstetrics  and  gynecology,  92; 
Ovariotomy  in  Schauta's  clinic,  229; — Elting,  A.  W.,  The  acute 
pneumonic  form  of  tuberculosis,  180;  The  antitoxin  treat- 
ment of  tetanus.  48;  The  bacteriology  of  gonococcus  infec- 
tions, 'J2;  Intermittent,  gastric',  hypersecretion,  with  a  report 
of  a  case,  111; — Finney,  J.  M.  T.,  Perforating  ulcer  of  the 
stomach,  229; — Flexner,  Simon,  Actinomycosis  of  the  human 
lung,  ISO; — Flexner.  Simon,  and  Barker,  L.  F.,  Prevalent 
diseases  in  the  Philippines,  147; — Ford,  W.  W.,  Chills  in 
typhoid  fever,  258;  Sarcoma  and  cirrhosis  of  the  liver,  330; — 
Gilchrist,  T.  C,  Progress  in  dermatology,  48;  Two  unusual 
cases  of  annular  syphilides  in  negroes,  147; — Gwyn,  N.  B.,  The 
examination  of  the  urine  for  typhoid  bacilli,  92;  -  -linger,  W, 
E.,  Report  of  a  case  of  encysted  peri-urethral  gravel,  330; — 
Jones,  W.,  Leber  die  darstellung  des  thymins,  330; — Kelly, 
H.  A.,  A  curette  for  cervical  cancer,  32;  An  improved  vesical 
speculum,  229;  Gynecology,  its  present,  past  and  future,  329; 
Resection  and  anastomosis  of  the  divided  ureter.  329;  The 
evolution  of  my  technique  in  the  treatment  of  fibroid  uterine 
tumors,  329;  The  present  status  of  operations  for  cancerous 
uteri.  180;  What  precaution  shall  we  take  to  avoid  leaving 
foreign  bodies  in  the  abdomen  after  operations?.  Ill:— Knox, 
J.  H.  M.,  Jr.,  Compression  of  the  ureters  by  myomata  uteri. 
330; — Lazear,  J.  W.,  Pathology  of  malarial  fevers,  structure  of 
the  parasites  and  changes  in  tissue,  331; — Lyon,  I.  1'.,  The 
inoculation  of  malaria  by  the  mosquito.  71; — MacCallum,  W. 
G.,  and  Hasting.,,  'I".  \Y..  Acute  endocarditis  caused  by  micro- 
coccus zymogenes  (Nov.  Spec),  with  a  description  of  the  micro- 
organisms, 48; — Mall,  F.  P.,  The  architecture  and  blood-vi 
of  the  dog's  spleen,  ISO:— Marshall,  H.  T.,  A  study  of  Christian 
Science,  147; — McCrae,  Thomas.  Spleno-myelogenous  leukemia 
with  disappearance  of  the  spleen  tumor  and  of  the  myelocytes 
from  the  blood.  112:— Mills.  J.  J..  Retinitis  albuminurica,  258; 
— Opie,  E.  L.,  Pathological  changes  affecting-  the  islands  of 
Langerhans  of   the  pancreas,   258: — Osier.   VY..   An   address  on 


the  importance  of  post-graduate  study,  2.">s;  After  twentj  live 
years,    71;   General   summary   of   the   eases   of    typhoid    fever 

treated  in  the  Johns  Hopkins  Hospital  for  ten  years,  331;  A 
lihode  Island  philosopher  (  I'.lislia  l'.artlett),  48;  The  home 
treatment  of  consumption,  48;  The  visceral  lesions  of  the 
erythema  group,  331;— Osier,  W„  and  McCrae,  Thomas,  Cancer 
of  the  stomach  in  the  young.  147;  Latent  cancer  of  the 
stomach.  71:  Study  of  the  blood  in  cancer  of  the  stomach,  180; 
— Paton,  Stewart,   A   study  of  the   neurofibrils  in   the  ganglion 

cells  of  the  cerebral  cortex.  331;  Certain  essential  points  in  the 
technic  of  staining  oerve-cells,  48;  The  hospitals  for  the  in- 
sane and  the  study  of  mental  diseases,  lsl);  Ramsay,  O.  G., 
A  case  of  myoma  of  the  bladder,  229;  The  surgical  treatment  of 
primary  renal  tuberculosis,  with  a  consideration  of  the  imme- 
diate and  remote  results  after  operation,  330;  Randolph,  R.  L., 
Acoin:  A  new  local  anesthetic,  47;  A  critical  review  of  German 
ophthalmic  literature,  180;  An  insurance  case  in  which  ossifi- 
cation of  the  choroid  led  to  the  identification  of  the  body, 
330;  A  review  of  recent  German  ophthalmic  literature  for  the 
quarter  ending  June  30,  1900,  330;  Diseases  of  the  iris,  ciliary 
body  and  choroid;  sympathetic  inflammation  and  irri- 
tation, 180;  Expulsive  intra-ocular  hemorrhage  after  pre- 
liminary iridectomy  for  cataract,  47;  Otology:  A  digest  of 
the  advances,  discoveries  and  improvements  in  this  science 
during  1899,  180; — Reik,  H.  O.,  Some  interesting  cases  of  mas- 
toiditis, 147; — Reuling,  Robert,  Changes  in  the  skin  in  par- 
alysis agitans,  92;  Pathology,  71;  Pathology  and  Bacteriology, 
48;  Pathology  and  neurology,  92,  147; — Robb,  Hunter,  A  clini- 
cal and  pathological  report  of  two  cases  of  genital  tubercu- 
losis, 147;  Ligatures  and  sutures  in  abdominal  surgery,  180; 
Notes  on  the  enemata  employed  after  abdominal  sections,  330; 
The  results  of  modern  aseptic  surgical  technique,  180;  The 
suppuration  of  the  wound  after  abdominal  section,  based  upon 
an  analysis  of  114  consecutive  unselected  abdominal  sections 
without  death,  229;  The  use  of  rubber  gloves  and  gauntlets 
as  a  means  of  preventing  infection  in  surgery,  258; — Stokes, 
W.  P.,  Recent  advances  in  the  study  of  tuberculosis.  48; — 
Theobald,  Samuel,  Affections  of  the  external  ear,  111;  A  case 
of  extensive  detachment  of  the  retina  in  a  myopic  eye,  in 
which  complete  recovery  followed  rest  in  bed  and  the  admin- 
istration of  pilocarpin.  111;  Diseases  of  the  lachrymal  appar- 
atus, 111;  Report  of  one  hundred  consecutive  cases  of  cat- 
aract extraction,  111; — Verhoeff,  F.  H„  Shadow  images  on 
the  retina,  47; — Walker,  George,  Electrolysis  as  a  means  of 
curing  chronic  glandular  urethritis.  92; — Welch,  W.  H.,  Argu- 
ment against  Senate  Hill  34,  Fifty-sixth  Congress,  first,  ses- 
sion, generally  known  as  the  "  Antivivisection  Bill,"  180;  The 
material  needs  of  medical  education,  32;  Thrombosis  and 
Embolism,  32; — Whitridge,  A.  H.,  Bradycardia  with  inter- 
mittent albuminuria.  112:  Can  beginning  pulmonary  tuber- 
culosis be  diagnosed  through  a  shirt?.  147: — Williams.  J.  W., 
A  case  of  spondylolisthesis,  with  description  of  the  pelvis,  31; 
The  frequency  of  contracted  pelvis  in  the  first  thousand 
women  delivered  in  the  obstetrical  department  of  the  Johns 
Hopkins  Hospital,  31;  The  indications  for  the  employment  of 
Cesarean  section,  symphyseotomy,  and  craniotomy  in  con- 
tracted pelvis,  220:  Report  of  the  Committee  of  the  American 
'  :\  neeologieal  Society,  "On  the  value  of  antistreptococcic  sera m 
in  the  treatment  of  puerperal  infection,  31:  Teaching  ob- 
stetrics, 330; — Young-,  H.  H.,  The  present  status  of  the  appen 
dicitis  question,  as  shown  by  the  recent  literature  and  society 
transactions  of  France,  Germany,  England,  and  the  United 
States,  147;  Progress  in  surgery,  117;  Recent  reports  on  tin 
operative  treatment  of  hernia,  18;  Suprapubic  retrocystic 
extraperitoneal  resection  of  the  seminal  vesicles,  rasa  defer- 
entia,  and  half  of  the  bladder,  330;  Surgery,  71,  92. 
Suppurative  ovarian  cyst  with  formation  of  gas  inside  the 
cyst,  110. 


340 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


[No.  117. 


Surgical  cases,  exhibition  of,  32. 

Tallant.  A.  W..  and  Lootz.  Emma.  On  the  relation  of  the 
electrical  conductivity  of  blood-serum  to  its  alleged  bacteri- 
cidal power,  220. 

Thayer.  W.  S.  On  a  form  of  conjugation  of  the  malarial  para- 
site (discussion),  94. 

Theobald,  Samuel.  A  ease  of  transient  spastic  convergent 
strabismus,  17S. 

Therapy  and  its  future,  on  the  present  status  of,  149. 

Thomas,  H.  M.  Exhibition  of  surgical  cases  (discussion),  ^3;  — 
Obstetrical  paralysis,  infantile  and  maternal,  279. 

Thrombosis  of  carotid  artery,  260. 

Tissue,  connective,  in  new  growths,  distribution  of,  209. 

Tuberculosis  following  syphilis,  258. 

Tuberculosis  of  the  hip,  early  exploratory  operations  in,  11. 

Tuberculosis,  pulmonary,  with  diffuse  pneumonic  consolidation, 
in  a  lion,  85. 

Tumors  of  the  womb,  preliminary  report  on  the  surgical  treat- 
ment  of,   etc.,   56. 

Tumors,  malignant,  arising  in  congenital  moles,  a  contribution 
to  the  study  of,  221. 

Twenty-fifth  anniversary  of  Dr.  Welch's  graduation,  135. 

Unusual  method  of  performing  hysteromyomectoniy.  77. 

Urinary  anomalies,  97. 

Urine,  uneontaminated,  91. 

Uterus,  cancerous,  notes  on  an  improved  method  of  removing, 
by  the  vagina,  55. 
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